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IHHOACHUTEJIbBHASA 3ATINCKA

[Ipu pa3paboTke HporpamMMbl 1O OHOJIOTUH TEOPETHYECKYIO OCHOBY JUISL OIpPEICTICHHS
MOJXO0A0B K (OpPMHUpPOBaHMIO coAep)KaHUs ydeOHoro mpeamera «buojorus» cocraBWIH:
koH1entyanbable nojoxenus OI'OC COO o B3auMOOOYCIIOBIEHHOCTH LENeH, COoJep)KaHus,
pe3ynbTaToB 00y4YeHHs U TPEOOBAHMI K YPOBHIO TIOJITOTOBKHU BBIITYCKHUKOB, MOJIOKEHUS 00 001X
HEeNAX W MPHUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHUE CHCTEMBI CPEIHEro OOIIEero
obOpa3oBanusi B Poccuiickoii ®denmepanmm, a TakkKe TOJOXKEHUS O crenuduke Owuosoruu, e
3HAYCHUU B MO3HAHUU JKUBOM MPHUPOJIBI U 0OECTIEYCHNUH CYIIECTBOBAHHS YEJIOBEUECKOTO 00IIeCTBa.
CornacHO Ha3BaHHBIM TIOJIOKEHUSM, OIIPEIeNICHBl OCHOBHBIC (DYHKIIMU MPOTPaMMBI IO OMOJIOTHH U
€€ CTpYKTypa.

[Iporpamma mo Ouosioruu naéT MPEACTABICHHE O LENsAx, 00 oOmiei cTparerun oO0ydeHwus,
BOCIIUTaHMS M Pa3BUTHS OOydarolUuxcs cpeAcTBaMu yueOHoro npeaMmera «buonorus», onpenenser
00s3aTeNbHOE MPEIMETHOE COJIEpPIKaHME, €r0 CTPYKTYpPY, pacIlpelielieHue Mo pasjesiaM U TeMaMm,
PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3YUEHUs YUEOHOro MaTepuana ¢ y4€TOM MEXKIPEAMETHBIX
U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKUM O0Opa30BaTeIbHOrO IMpoIlecca, BO3PACTHBIX OCOOEHHOCTEN
00yJaronuxcs.

B mporpamme mo OHOJIOTHH TaKXKe YIUTBIBAIOTCS TPEOOBAHUS K TUITAHUPYEMBIM JTHYHOCTHBIM,
MeTanpeIMETHBIM M TPEAMETHBIM pe3yiabTaraM oOydeHHs B (OPMHPOBAHWH OCHOBHBIX BHUJIOB
y4eOHO-TI03HABATEIIPHOW  JIEATEIbHOCTH/YUeOHBIX JICUCTBUH  OOYy4aloOlmUXCS 1O  OCBOCHHUIO
coJiep’KaHusl OMOJIOrN4ecKoro oopa3oBaHHsL.

B mnporpamme mno Owosorum (10-11 kmaccel, 0a30BbIii ypOBEHb) peaM30BAH MPUHIIMII
MPEEeMCTBEHHOCTH B M3y4eHHM Ouosioruu, Onarofaps dYeMy B HEH MpocMaTpUBaeTCs
HaMpaBJICHHOCTh Ha pa3BUTHE 3HAHMM, CBA3aHHBIX C (OPMUPOBAHHEM ECTECTBEHHO-HAYyYHOTO
MHUPOBO33PEHHUS,  LEHHOCTHBIX  OpPHEHTAUMH  JIMYHOCTH,  OSKOJOTMYECKOTO  MBIIIJICHHUS,
MPEACTABICHUI O 3I0POBOM 00pa3e KU3HHU U OCPEKHBIM OTHOIICHUEM K OKPYXKAIOIIEH TPUPOIHON
cpene. [TosTomy Hapsiay ¢ u3ydeHuEeM OOIMIEONOTOTHYCCKUX TEOPUH, a TAKXKE 3HAHUA O CTPOCHUU
KUBBIX CHUCTEM pAa3HOrO0 paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIONIMX B HHUX IPOLIECCOB B
nporpaMMe IO OHOJIOTUM YAEJICHO BHHUMAaHUE HCIOJNb30BAHUIO IIOJYYEHHBIX 3HAaHUN B
MOBCEIHEBHOM JKM3HM JUIA pELIEHUS MPUKIaJHBIX 3aJad, B TOM 4YHCIe: HNpOPUIAKTHKA
HACJIEJICTBEHHBIX  3a00JIeBaHMI  4YEJIOBEKa,  MEIUKO-TEHETUYECKOTO  KOHCYJIbTUPOBAHMUS,
000CHOBAaHHS SKOJIOTHYECKH I11€]1eco00pa3HOro MOBEIEHUs B OKpY)KAalollleld MNpPUPOHON cpene,
aHalli3a BIIMSAHUS XO3SIMCTBEHHOM JIEATEJBHOCTH 4YEJIOBEKa HA COCTOSIHHME MPHUPOJHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHHMAHUS K MPHUKIATHONW HAMPaBICHHOCTH Y4eOHOTO
npenMera «buosorHs MPOAUKTOBAHO HEOOXOAMMOCTHIO OOECIEeUEHHUs YCIOBHMM HJIsl PEIIeHUS
OJIHOM M3 aKTyaJIbHBIX 3a]a4 IIKOJBHOTO OMOJIOTMYECKOTO OO0pa30BaHHUsA, KOTOpas MPEANoiaracT
dbopmupoBaHre y OOydalOIIUXCS CIOCOOHOCTH aJalTUPOBATHCA K HW3MEHEHUSAM JTMHAMUYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOT'O MHUpA.

buosioruss Ha ypoBHe cpeaHero oOiiero o0Opa3oBaHHs 3aHMMaeT BaxHoe MecTo. OHa
oOecrieunBaeT (opMUpOBaHHE Yy OOYYaIOIIUXCS NPEACTAaBICHUH O HAaydyHOM KapTHHE MHpa,
pacuupsieT u 0000IIaeT 3HaHUS O >KMBOM Hpupoje, €€ OTIMYUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpraHu3allii M 53BOJIIOLMH, CO3Ja€T YCIOBHUA JUIA: MO3HAHMUSA 3aKOHOB >KMBOW IPHUPOIH,
¢dopmupoBaHus (QYHKIMOHAIBHOM TI'paMOTHOCTH, HaBBIKOB 3JI0pOBOTO U Oe3omacHoro ooOpasa
KHU3HH, SKOJIOTHYECKOTO MBIIIUIEHUS, IEHHOCTHOTO OTHOIIECHUS K )KUBOW MPUPOJIEC U YETIOBEKY.

Bonbmioe 3HaueHne OMOJIOTHS UMEET TAKXKe Uil PeLICHHUs BOCIIUTATEIbHBIX U PAa3BUBAIOIINX
3ajay cpegHero oOmero oOpa3oBaHUs, colManM3aluu oOywaromuxcs. M3ydeHue Ouosoruu
obecrieunBaeT ycioBus s (HOPMHpPOBAHHSI HMHTEIUICKTYAIbHBIX, KOMMYHUKAIMOHHBIX U
MH(GOPMAIMOHHBIX HAaBBIKOB, 3CTETUYECKON KYIbTYpPBl, CIOCOOCTBYET MHTErpallui OMOJIOTHYECKUX
3HaHUHM C MPEICTaBICHUSIMU M3 JPYrMX YUEOHBIX NPEIMETOB, B YaCTHOCTH, (U3UKU, XUMUHU U



reorpajgun. Ha3BaHHBIC TMOJOXKEHUS O TpeaHa3HAYCHHH Y4yeOHOTO TmpeaMera «buomorusy
COCTaBHJI OCHOBY JIJISl OTIPEICTICHHS TOXO0I0B K OTOOPY U CTPYKTYPUPOBAHUIO €TO COACPIKAHMS,
MIPEJICTABICHHOTO B ITPOrpaMMe 10 OMOJIOTHH.

OT10op coxepkanus yueObHoro npenmera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIMNA KyJIbTYPOCOOOPA3HOTO MOJX0/A, B COOTBETCTBUU C KOTOPHIM OOyYaroIuecs: IOJIKHBI
OCBOWTH 3HAHUS W YMCHHS, 3HAYUMbIC I (OPMUPOBAHHS OOMIEH KYyJIbTYPHI, OMPEACIISIONINE
aJIeKBaTHOE TIOBEJICHHE 4YelIOBeKa B OKPYKAMOMIEH NPUPOAHONW cpele, BOCTpeOOBAaHHBIE B
MTOBCETHCBHON JKMU3HM W TPAKTUYECKOH JesATebHOCTH. Oco0oe MECTO B ATOW CHUCTEME 3HaHUI
3aHMMAFOT AJIEMEHTHI COJICP)KaHUsI, KOTOPBIE CIIy)KaT OCHOBOU Il (JOPMHUPOBAHUS MTPEACTABICHHM
O COBPEMCHHOW E€CTCCTBCHHO-HAYYHOW KApTUHE MHpPa W ICHHOCTHBIX OPUEHTAIMSX JIMYHOCTH,
CIOCOOCTBYIONIUX T'yMaHU3AIUHA OMOJIOTUIECKOTO 00pa30BaHUsI.

CTpyKTypupOBaHHE COJEpKaHHMS Y4eOHOro MaTepualia B TIporpaMme 10 OHOJIOTHHU
OCYIIIECTBIICHO C y4ETOM MPUOPUTETHOTO 3HAYCHUS 3HAHWK 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
YKUBOU MPUPOJIBI, O €€ YPOBHEBOW OPTraHU3AINN U YBOJIIONHMH. B COOTBETCTBUM C 3THM B CTPYKTYpE
yaeOHOoTo TIpenMeTa «BHoNoTHs» BBIICICHBI CISAYIONINE CoAepKaTelIbHbIC JIMHUN: «broyorus kak
Hayka. MeTo/bl HaydHOTO Mo3HaHM», «KieTka kak OmoJormueckas cucrema», «OpraHu3M Kak
Onosornyeckas cucrtemMa», «CucreMa 1 MHOT0OOpa3nue OpraHmdecKoro MUPay, « DBOJIOIHS KHBOH
MIPUPOJIBIY, «DKOCUCTEMBI M MPUCYIIHE UM 3aKOHOMEPHOCTH.

Lenp wm3yuenwust ydeOHOTO mpeamera «buonorus» Ha 0a30BOM YpOBHE — OBJIAJCHUE
00yYaIONTUMUCS 3HAHMSMHU O CTPYKTYPHO-(PYHKIIMOHATBHONW OPraHU3alliy KUBBIX CHCTEM Pa3HOTO
paHra u MpuoOpeTeHne YMEHUH MUCIOJIb30BaTh 3TH 3HAHUS I TPAMOTHBIX JICHCTBUN B OTHOIICHUH
00BEKTOB KMBOW TIPUPOJIBI M PEIICHUS PA3IMIHBIX KU3HEHHBIX TIPOOJIEM.

JlocTkeHne wLenu wu3ydyeHus yueOHoro mpenMera «buosnorus» Ha 0a30BOM YpOBHE
obecrieunBaeTcs PelIeHUEM CIEIYIOUIUX 3a/1au:

OCBOEHHE OOYYaIONIMMUCS CUCTEMBbI 3HAaHUN O OMOJIOTHYECKHX TEOPHUSX, YUCHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUTIOTE3aX, MIPaBUIIax, CIYXKAIINX OCHOBOW JUIsl (GOPMUPOBAHUS MTPEICTABICHUMA
0 €CTECTBEHHO-HAY4YHON KapTHHE MUpPA, O METO/IaX HAyYHOTO MO3HAHUS, CTPOCHUU, MHOTOOOpa3uu
U OCOOCHHOCTSIX JKUBBIX CHCTEM pA3HOTO YPOBHS OpPraHU3alliH, BBIJAIOIIMXCS OTKPBITHSIX U
COBPEMEHHBIX UCCIICOBAHUAX B OMOJIOTHH;

dbopmupoBanre y oOydyaroUIMXcs MO3HABATEIbHBIX, HHTEIUICKTYalbHBIX W TBOPYECKHX
CHOCOOHOCTEH B Ipoliecce aHalln3a JaHHBIX O MyTAX Pa3BUTHUS B OMOJIOTUM HAYYHBIX B3IVISJIOB,
UJeH U MOoAX0I0B K U3YYEHHIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aliy;

CTaHOBJIEHHE Yy 00y4Jaromuxcst o0mend KyabTyphl, (YHKIIMOHAIBHON IPaMOTHOCTH, Pa3BUTHE
YMEHHUH OOBSCHATh W OLICHHWBAThH SIBICHHUS OKPYXKAIOUIET0 MHpa >KMBOW MPUPOJBI HA OCHOBAHUU
3HAHWI U OTBITA, OJYYEHHBIX MPU U3YUYEHUU OHOJIOTHH;

dbopMupoBaHre y OOy4arolmIMXCs YyMEHUW WIIIIOCTPUPOBATh 3HAYCHHE OHOJOTHYECKUX
3HAHUA B TMPAKTUYECKOW JIEATEIBHOCTH 4YEJIOBEKA, PAa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUH U arpoOHOTEXHOIOTHIA;

BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM >KMBOW TPUPOIBL,
HE0OX0IMMOCTH OEepeKHOTO OTHOIICHUS K HeW, COOMIOJEHUS ITUYECKUX HOPM IPHU MPOBEICHUU
OMOJIOTMYECKUX HCCIIE0BAHUN;

OCO3HAHHE IIEHHOCTH OHMOJOTHMYECKUX 3HAHUW MJs TOBBIIICHUS YPOBHS SKOJOTHYECKON
KYJIBTYpBI, 7151 GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHHS;

MPUMEHEHHE TMPHOOPETEHHBIX 3HAHUNW M YMEHUIl B TIOBCEIHEBHOM >KM3HM Ui OILEHKU
MOCJICJICTBUI CBOEH JESITeNbHOCTH TO OTHOIIEHHIO K OKpYXKarlleidl cpene, COOCTBEHHOMY
3I0pOBbIO, 000CHOBAaHME U COONIOIEHUE Mep TTPODUITAKTUKY 3a00JIeBaHUH.

B cucreme cpennero o6mero odpazoBanus «buonorus», uzydyaemas Ha 0a30BOM YPOBHE,
SBIISIETCS O0OSI3aTENIbHBIM y4eOHBIM TPEIMETOM, BXOJSAIIUM B COCTaB MPEAMETHON o0nactu
«EcTecTBeHHO-HAyYHBIE TTPEIMETHIY.



Pabouass mporpamMma BOCIHTaHUS PEATU3yeTCs Yepe3 HCIOJIB30BAHUE BOCHHUTATEIHLHOTO

MOTEHIIMAJIA YPOKOB OMOJIOTHH. DTa paboTa OCYIIECTBISETCS B CIEAYIONNX (hopmax:

noOyx1eHue 00ydJaromuxcsi co0I01aTh Ha YpoKe OOIICTIPUHATHIE HOPMBI MTOBEJICHHS, TIPAaBUIIa
oOIIeHUs CO CTapIIMMU (IE€AArOrMYecKMMH pabOTHUKAMH) U CBEPCTHUKAMU (0OYdJarOIIMMUCH),
MPUHLIUIB Y9eOHON AUCIUIUIMHBI B CAMOOPTaHU3alUH;

MpPUBJICYCHUE BHUMAHHUA OOYJAIOIIUXCS K IIEHHOCTHOMY AaCIeKTy HM3y4aeMbIX Ha YpOKax
NPEeIMETOB, SBICHHUH, COOBITUH  dYepe3:  JEeMOHCTPAlMIO  OOyJaromuMcs  MPUMEPOB
OTBETCTBEHHOTO, TPaXJAHCKOTO MIOBEJICHUS, IPOSIBIICHUS YEJI0BEKOTIO0HS "
noOpocepAeyHOCTH; OOpalieHne BHUMAHWS Ha HPAaBCTBEHHBIC ACIEKThl HAYYHBIX OTKPBITHH,
KOTOpBIE M3Y4alOTCsl B JAHHBIH MOMEHT Ha YpPOKE; Ha SPKUX JesATeNed KyIbTyphl, YYEHBIX,
MOJINTHKOB, CBA3aHHBIX C U3y4aeMbIMH B JIAHHBIII MOMEHT T€MaMH, Ha TOT BKJIaJl, KOTOPbI OHU
BHECIIM B pa3BUTHE HAIICH CTPaHBI U MUPA, HA JOCTOMHBIE TOAPAKAHUS IPHUMEPHI UX KU3HU, HA
MOTHBBI HMX IIOCTYIIKOB; HCIOJIb30BaHHE Ha YpOKax WH(OpPMAINH, 3aTParuBaroNIei Ba)KHBIE
COLIMANIbHBIC, HPABCTBEHHBIE, ’TUYECKHIE BOTIPOCHI,

WCTIOJIb30BAHME BOCIHHTATEIBHBIX BO3MOXKHOCTEH coJepKaHusi y4deOHOTO Tmpeamera st
dbopmMupoBaHus y OOYYarOIIUXCS POCCHHCKUX TPAJAWIUOHHBIX TyXOBHO-HPABCTBEHHBIX U
COIMOKYJIBTYPHBIX [EHHOCTEH dYepe3 TMoA0Op COOTBETCTBYIOIIUX TEKCTOB ISl UTCHHS,
MPOOJIEeMHBIX CUTYalui A7l 0OCYXKIEHHS B Kilacce;

WHUIIMHPOBAaHUE OOCYKICHNH, BRICKa3bIBAHUI CBOETO MHEHHUS, BRIPAOOTKH CBOETO JTMYHOCTHOTO
OTHOIIEHUSI K U3Y4aeMbIM COOBITHSIM, JIHIIAM;

BKIIIOYCHHE B YPOK WIPOBBIX TMPOIEAYp, KOTOPHIE MOMOTAIOT TOJIEPKaTh MOTHUBAIUIO
o0ydJaromuxcs K MOJy4eHHIO 3HAHUH, HaJJA)KUBAHHUIO TIO3UTHBHBIX MEKIMIHOCTHBIX OTHOIICHUH
B KJIacce, IOMOTaloT yCTaHOBJICHHIO T0OpoXKenaTenbHON atMocdepbl BO BpeMs ypOKa,;
IIPUMEHEHHE Ha YpPOKE HHTEPaKTHBHBIX (OpM paldOThI, CTUMYIUPYIOIIHUX IO3HABATEIbHYIO
MOTHBAINIO 00 YyJaIOIINXCS,

MPUMEHEHHE TPYIIOBOW pabOThl WM palbOTHl B Tapax, KOTOPHIE CIIOCOOCTBYIOT Pa3BUTHIO
HaBBIKOB KOMAaHHOM pabOTh! ¥ B3aMMOAEHCTBHIO C APYTMMHU O0y4aroIMMUCS;

BBIOOp M HCIOJIb30BAaHME HAa YPOKaX METOJ0B, METOJMK, OKAa3bIBAIOIIMX BOCIHMTATEIbHOE
BO3/ICHCTBUE HA JIMYHOCTh B COOTBETCTBUHU C BOCIIUTATEIbHBIM MJCAJIOM, LIEIbI0 M 3aJadyaMu
BOCIIMTaHUS;

MHUIMMPOBAHUE U TOJJIEPHKKA MCCIEI0BATEIbCKON JAEATEIIbHOCTH IIKOJBHUKOB B (hopme
BKJIIOYEHHE B YPOK PA3JIMYHBIX HCCIEA0BAaTEIbCKUX 3aJaHui, YTO JaeT BO3MOKHOCThb
oOyyaromumcsi TpuoOpecTH HAaBBIKU CaMOCTOSTENBHOTO PEIIEHHUs] TEOPETHYECKOW MpoOeMsl,
TeHEePUPOBAHUSA M OPOPMIICHHUS COOCTBEHHBIX THIIOTE3, YBAKUTEIBHOI'O OTHOLICHUS K UYXKUM
uaesM, MyOJIMYHOTO BBICTYIIJICHUS, apTYMEHTUPOBAHUS U OTCTauBaHUS CBOCH TOUKHU 3pEHUS;
YCTaHOBJICHHE YBAXKUTEJbHBIX, JJOBEPUTEIIbHBIX, HE(OPMAILHBIX OTHOIICHUIN MEX1y ydyuTeIeM
U YYEHUKaMH, CO3/JaHHE Ha YPOKaX SMOIIMOHAIbHO-KOM(pOPTHOM CpeJibl.

Jlns u3ydenus: OMOJIOruM Ha 6a30BOM YpOBHE CpeHero oouiero oOpa3oBaHus OTBOAUTCS 68

gacoB: B 10 kiacce — 34 gaca (1 gac B Henenmto), B 11 kimacce — 34 gaca (1 yac B Heemo).

COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. Buonorus kak Hayka.



buosornss kak Hayka. CBsi3b OMONOTHHM C OOIIECTBEHHBIMH, TEXHHUYECKMMH H APYTUMH
€CTeCTBEHHBIMH HayKamu, ¢unocodueli, STHUKOH, 3CTETMKOW W mpaBoM. Pomb Ouosoruu B
(bopMUpPOBaHUN COBPEMEHHOW Hay4YHOU KapTHHBI Mupa. CuctemMa OHOJIOTHYECKUX HaYK.

Metoabl NO3HAHUS KUBOW NMPHPOIBI (HAOMIOACHUE, SKCIEPUMEHT, ONHCAaHHE, W3MEPEHHE,
KJ1accu(uKaIys, MOICIMPOBAaHNE, CTATHCTUYECKasi 00pabOTKa JaHHBIX).

JdemoHcTpaumnu:

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

Tabmuier u cxembl: «MeToAbI TO3HAHUS KUBOW TIPHUPOIBI.

JlabopaTopHble U NPAKTHYECKHE PA0OThI:

[Ipaktuyeckas pabora Ne 1. «Mcmosb30BaHME pPAa3WYHBIX METOJOB TMPH H3YYCHHH
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3aLMA.

Xusble cuctemsl (OMOCUCTEMBI) KaK MpeaMeT U3ydeHust 6uoaoruu. OTIndme )KUBBIX CUCTEM
OT HEOPTaHUYECKOU ITPUPOIBI.

CpoiictBa OmocucTeM © WX pa3HooOpazwe. YPOBHM OpraHU3alMu  OHOCHCTEM:

MOJIEKYJISIPHBIH, KJICTOYHEIH, TKaHEBBIH, OPraHU3MEHHBIH, MONYJIALIMOHHO -BUOBO,
9KOCUCTEMHBIN (OMOTeo1IeHOTHYECKHI ), OUOChEPHBIH.

JdemoncTpaumnu:

Tabmuper u cxembl: «OCHOBHbIE TNPU3HAKK JKU3HU», «YPOBHU OpraHU3alMMu KUBOU
MIPUPOJIBI».

Ob6opynoBanue: moaens Mosiekyasl JJHK.

Tema 3. XuMn4ecKkuii cOCTaB U CTPOEHHE KJIETKH.

XHWMHYECKUH COCTAB KJIETKH. XMMHYECKHE JIEMEHTBI: MAaKpO3JIEMEHTbI, MUKPOIJIEMEHTHI.
Bona n MuHepanbHbI€ BelleCTBA.

OyHKIMU BOJBI U MUHEpaIbHBIX BellecTB B KieTke. [loanep:kanne ocMOTHYECKOTO OaaHca.

benku. CoctaB u cTpoeHne OeIKOB. AMUHOKHCIOTH — MOHOMEpHI OenkoB. HesamennMmelie u
3aMEHUMbIE aMUHOKHUCIIOTHl. AMUHOKHCIIOTHBIM COCTaB. YPOBHU CTPYKTYPhI OCITKOBOM MOJICKYITBI
(mepBUYHAasi, BTOPUYHAS, TPETHUUHAS U YETBEPTUYHASI CTPYKTypa). XUMHUECKHUE CBONCTBA OEIIKOB.
buonorndeckue GyHKIIMU OCITKOB.

®epMeHThl — Ouonormyeckue karanuzatopbl. CtpoeHue ¢epMeHTa: aKTHBHBIA LEHTP,
cyOctpatHas  cnenuduunoctb.  Kodepmentsl.  Buramunbsl.  Ominuns  QepMEHTOB  OT
HEOPraHMYECKNX KaTan3aToOpOB.

VYrneBoapl: MOHOCaxapuIbl (TJII0K03a, pubo3a M J1e30KcHpuO03a), nucaxapuibl (caxaposa,
JaKTO3a) W TMoJMcaxapuabl (Kpaxmal, TIHKOTEH, LeJulono3a). buonornyeckue (QyHKIUU
YIJI€BOJIOB.

Jlunuael:  Tpurauuepuabl,  Gocoaunuasl, crepouasl. I uapodriibHO-rUAPOPOOHBIE
cBoiictBa. buosornyeckue ¢QyHkiuu aunuaoB. CpaBHEHHE YIJIEBOAOB, OEIKOB M JIMIHUAOB Kak
HWCTOYHUKOB SHEPTUH.

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

[uTonorus — Hayka o kieTke. Kiletounas teopust — mpuMep B3aUMOAEHCTBHS UaeH U (akToB
B Hay4yHOM MO3HAaHUU. MeToabl N3y4eHus KIETKH.

Knerka kak nenoctHas xuBas cucrtema. OOIIue NpPU3HAKU KIETOK: 3aMKHYTas Hapy)KHas
MeMOpana, mojekynsl JJHK kak reneruueckuil annapat, cucteMa CHHTe3a Oellka.

Tumbl  kJIeTOK: dSyKapHOTHYecKas U Impokapuotuueckas. (OCOOEHHOCTH  CTPOEHHS
npokaproTHueckor kineTku. Kietounas crenka Oakrepuil. CTpoeHHE 3yKapHOTHYECKOH KIIETKH.
OCHOBHBIE OTIIMYHS PACTUTENILHOM, )KUBOTHOM U TPUOHON KIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAasl CTEHKA, TJIMKOKAJIUMKC, MX (DYyHKLIUH.
[Ina3matnyeckass MemOpana, e€ cBoiictBa W (QyHKiuu. LuTomnasmMa u €€ OpraHoOMIBI.



OnnomemOpanubie opranoussl kietku: JIIC, anmapar [ombmxku, mm3zocomsl. [lomyaBTOHOMHBIE
OpraHoujibl KJIETKU: MUTOXOHAPUH, IutacTuibl. [IponcxoxaeHne MUTOXOHApUN U miacTull. Bunel
wiactua. HemeMOpaHHBIE OpraHOMABI KIETKH: PHUOOCOMBI, KJIETOUHBIA IICGHTP, LEHTPHOIH,
pPECHUYKH, KI'yTUKH. DyHKIUHA OPraHOUI0B KIETKU. BritoyeHus.

Snpo — perynsatopHblii neHTp Kietkd. CTpoeHue sijpa: saepHas 000J0YKa, KapHOIUIa3Ma,
XpOMAaTHH, SIPHIIIKO. XPOMOCOMBI.

TpaHcnopT BEmECTB B KIETKE.

JdemoHcTpaumuu:

[Toprpetsr: A. JleBenryk, P. I'yk, T. IIIBann, M. llneinen, P. Bupxos, x. Yorcon, O.
Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHne  XMMHYECKMX ~ JJEMEHTOB B HEXKHBOU  MPUPOIEN,
«PacrnpeneneHne XuMU4YECKHX AJIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmubsr u cxemsl: «llepuoguueckas Tabnuia XUMHUYECKUX 3JeMEHTOB», «CTpoeHue
MOJIEKYNBI BOJb», «bruocunTe3 Oenka», «CtpoeHue Mosekyinbl Oenkay, «CTpoeHue depmeHTay,
«Hyxneunossle kucnotel. JIHK», «Ctpoenue monekynsl AT®», «CrtpoeHue 3ykapHOTHYECKOU
KineTkn», «CTpoeHue >KHUBOTHOM KieTkw», «CTpoeHHe pacTUTEIbHOW KIeTKn», «CTpoeHue
MPOKAPHUOTHYECKON KIETKW», «CTpOEHHUE /Ipa KIETKW», «YTIEBOABDY, «JIumuasn».

O6opynoBaHue: CBETOBOM MHKPOCKON, OOOpyIOBaHHWE Il TPOBEACHUS] HAOIIOJICHUH,
M3MEpEHUH, HSKCIEPUMEHTOB, MUKpPOIpENnapaTrbl PacTUTEIbHBIX, JXUBOTHBIX M OaKTE€pHaIbHBIX
KJIETOK.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

Jlabopatopnast padota Ne 1. «M3yueHune KaTadUTHYECKOW aKTHBHOCTH (epMeHTOB (Ha
MpUMepe aMuUIa3bl WK KaTajaasbl)y.

JlabopaTtopHnas padorta Ne 2. «3ydeHue cTpoeHUs KIETOK PACTEHUM, )KUBOTHBIX U OaKTepUid
0] MUKPOCKOTIOM Ha TOTOBBIX MUKPOTIPENAPATAX U UX OTHCAHUEN.

Tema 4. ’KuzneneiTeJLHOCTh KJIETKH.

OO6meH BemecTB, WM METab0IM3M. ACCUMUIIAINSA (TUTACTHYECKUH OOMEH) U TUCCUMUIISIIHS
(oHepreruyeckuii oOMEH) — JBE CTOPOHBI E€IUHOrO Impolecca MerabonuzMa. Poiib 3akoHOB
COXPaHEHUS BEIECTB ¥ SHEPTUU B IOHUMAHUU METa00IU3MA.

Tunbel oOMeHa BemiecTB: aBTOTpPO(HBIH W rerepoTpodHsbiii. Pons ¢gepmMeHTOB B 00MEeHE
BEILIECTB U MPEBPALICHUN YHEPTUU B KIIETKE.

@®ortocunre3. CperoBas u TemHOBas (a3l  (orocunte3a. Peakuumu Qorocunresa.
DddextuBHOCTE PoTOCHHTE3a. 3HaUYeHHE (HOTOCHHTE3a IS JKM3HU Ha 3emuie. BiusHue ycimoBuid
cpenbl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMocHuHTe3. XeMOCHHTe3upywiue Oakrepuu. 3HaYeHHWE XEMOCHHTe3a MJIs JKU3HH Ha
3emuie.

DHepreTuyeckuii 0OMeH B KJeTKe. Paciernienre BeecTs, BbIICICHHE U aKKyMYJIUPOBaHUE
SHEPruu B KIETKE. OTambl JHEepreTudeckoro odOmena. [nmukomnus. bpoxkeHwe U ero BUIbL
Kucnopognoe okwuciaeHue, WM KiIeTouyHoe JbIxaHue. OxucinutenbHoe (GochopriinpoBaHue.
D¢ dexTUBHOCTH SHEPreTHIECKOro 0OMeHa.

Peakium matpuuyHoro cuHte3a. [enernueckas wuHpopmamus u JHK. Peamuzamus
reHeTUYecKoi WHpopMaluu B KJIETKe. |'eHeTHUecKud KO MU €ro CBOWMCTBA. TpaHCKpUIIIUS —
Matpuunblii cuate3 PHK. Tpancmsiuus — 6uocunTe3 Oenka. Otambl TpaHcisaiuu. KoauposaHwue
aMHHOKUCIIOT. Posib pubocoM B OruocuHTe3e Oernka.

Hexnerounslie ¢popmbl xu3HU — BUpYCHl. Mctopust oTkpsiTus Bupycos (. M. ViBaHOBCKMIA).
OCOOEHHOCTH CTpOEHHST M >KM3HEHHOTO IuKiIa BHUpycoB. bakrepuocdaru. bonesnu pacTeHui,
KUBOTHBIX W YEJOBEKa, BhI3bIBacMble BUpycamHu. Bupyc mMmmyHoneduiurta yenoBeka (BUY) —
Bo3Oymutens CIIM[la. OOpaTHas TpaHCKpuNIHMs, peBepTaza u uHTerpasza. IIpodunaktuka
pacrpocTpaHeHHs! BUPYCHBIX 3a00JI€BaHUMA.



JdemoHcTpaumnu:

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

Tabmuiet u cxembl: « Tunel uTanus», «Metadomuzmy», « MUTOXOHAPHUS», « JHEPTETHUSCKUN
obMen», «Xmoporuiacty, «Potocunresy, «Crpoenne JIHK», «Ctpoenne u QyHKIIMOHHpPOBAHUE
reHa», «Cunte3 Oenka», «['eHermueckuil kom», «Bupyce», «bakrepuodarn», «CrpoeHue u
*u3HeHHbI ki Bupyca CIINda, 6akrepuodaray, «Permukamus JJHK».

Ob6opynoBanue: Monenu-anmukanuu «Ynpoenue JHK wu tpanckpunmus», «buocunres
Oenka», «CTpoeHue KIETKI», Mozenb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe U HHAMBHAYaJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii 1wk, WM SKU3HEHHBIM IWMKI KieTkd. HHTepdasza m wmwuro3. Ilpomeccsr,
npoTekamomue B uHTepdaze. Perummkanus — peaxuuss MarpuuHoro cunresa JHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN Ha0oOp — KapuOTUN. JIUTUIOMIHBIA W TalJIOUIHBIA XPOMOCOMHBIE
Habopel. Xpomatuasl. LluTonornueckue OCHOBBI Pa3MHOKEHUS U HHAWBUIYaTbHOTO DPA3BUTHS
OpraHMU3MOB.

Henenue knetku — muro3. Craguu murosa. [Iponeccsl, Tpoucxoasiiue Ha pa3HbIX CTaIAUIX
MHTO3a. BHOJIOrHYeCcKuil CMBICI MUTO3A.

[Iporpammupyemasi rudesb KIETKH — aronTo3.

@®opMBl pa3MHOKEHHS OpPraHU3MOB: Oecrosioe U mosioBoe. Buapl 6ecrnonoro pazMHOKEHUS:
JieieHue HaJBOE€, IOYKOBaHHWE OJHO- M MHOTOKJIETOYHBIX, CIOpPOOOpa30BaHME, BETE€TaTUBHOE
pa3MHoxeHHe. VICKycCTBEHHOE KJIOHHPOBAHNE OPTraHU3MOB, €0 3HAYEHUE IS CEJIEKIIHH.

[TonoBoe pazMHOXKEHHE, €70 OTIINYHNS OT OECIOIOrO.

Meiio3. Cragum wMeiio3a. [lpomeccel, mpoucxonsdmue Ha craausx Meiosza. [loBenenwne
XpoMocoM B Meio3e. Kpoccunrosep. buosiornueckuii CMbICT M 3HAUEHUE MEH03a.

l'amerorenes — mporecc 00pa30BaHUs IMOJIOBBIX KJIETOK Y KUBOTHBIX. [lojoBBIE >Kenesbl:
CeMEHHUKU W suyHUKU. OOpazoBaHuE W pa3BUTHE IMOJIOBBIX KJIETOK — rameT (CrepMaTo30uj,
SMIEKIIETKa) — crhepMaroreHe3 W oBoreHe3. (OCOOEHHOCTHM CTPOEHHUS  SUIIEKICTOK M
criepMaro3ouoB. OmnogorBopeHue. [laprenorenes.

NunuBuayanpHOe pa3BuTHe (OHTOTeHE3). DMOpPHOHANILHOE pa3BHUTHE (AMOpHOTEHe3). DTarbl
SMOPUOHAIBHOTO PA3BUTHSI Y MO3BOHOYHBIX XUBOTHBIX: IpOOJIEHHE, TacTPYJsSusl, OPraHOTEHE3.
[TocTaomOproHanbHOE pa3BUTHE. THUIBI MOCTIMOPUOHAIBHOTO PAa3BUTHUS: MPsIMOE, HENpsIMOe
(numHOYHOE). BnusHue cpeapl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CHOCOOHBIE BbBI3BIBATH
BpOXAEHHBIE YPOJICTBA.

Poct u pa3zButue pacteHuil. OHTOreHe3 IIBETKOBOTO PACTEHHS: CTPOCHHE CEMEHH, CTaIauH
pPa3BUTHSL

JdemMoHcTpanum:

Tabmumpl u cxembl: «DopMbl pa3MHOXKEHUST OPTaHU3MOBY», «/[BOWHOE OIIOJOTBOpPEHHE Y
LBETKOBBIX pacTeHuit», «BeretaTuBHOE pa3MHOKEHUE paCTeHMID», «JleneHue KIeTKku OakTepuii»,
«CTpoeHHEe TOJIOBBIX KIETOK», «CTpoeHue XpoMocoMbl», «KieTouHblil nukim», «Permkanus
JHK», «Muros», «Meios», «IIpsMoe u HenpsiMoe pa3BUTHE», «]'aMETOreHe3 y MIEKONUTAIOIINX 1
4enoBeka», « OCHOBHBIE CTaIUU OHTOTEHE3A».

OO6opynoBaHue: MMKpPOCKON, MHKponpenapaTsl «CrepMaTo30uabl MIIEKOIMTAIOIIETO»,
«Siueknerka Miuekonuraromero», «Kapuokunes B KJIeTKax KOpEUIKa JIyKa», MarHUTHAs MOJEINb-
anmunkanus «Jlenenue kinetkn», moaens JIHK, mogens metadazHoit XpOMOCOMBI.

JlabopaTopHbIe H IPaKTHYECKHE PadOThI:

Jlaboparopuas pabota Ne 3. «HaGmromenne MuTo3a B KIETKaX KOHYMKA KOpEIIKAa JyKa Ha
TOTOBBIX MUKPOTPENapaTax».

Jlabopatopnass paGota Ne 4. «M3yueHue CTpOEHMS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenaparax.

Tema 6. HaciencTBeHHOCTh H H3MEHYHBOCTH OPTraHU3MOB.



[Ipenmer w 3amaum reHeTuku. Mcropus pa3sBUTHS TEHETUKH. Ponb LOHUTOIOTHMM U
SMOPHOJIOTUH B CTAHOBJICHUU TCHETUKU. BKIaa pOCCHICKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
TeHETHKH. MeToapl TEeHETHKH (THOPUIONOTUYECKHUHM, IMTOTCHETUYCCKUH, MOJEKYISIPHO-
reHeTudeckuil). OCHOBHbIE I'€HETUYECKUE MOHSATHUS. ['eHeThueckass CHUMBOJIMKA, MCIOJIb3yeMas B
CXeMax CKpEIIUBaHUM.

3aKOHOMEPHOCTM  HACJeIOBaHUS  IPU3HAKOB,  ycraHoBieHHble [.  Mennenem.
MoHoruOpuaHOE CKpelIMBaHue. 3aKOH eAUHO0-00pa3us THOpHUIOB MEpBOTO MoKoJeHus. lIpaBumio
JOMUHUPOBaHUS. 3aKOH paclIeIICHUs MPU3HAKOB. [ unore3a unctoTel ramet. [lonHoe 1 HemomHoe
JTIOMUHUPOBaHUE.

JluruOpugHoe  CKpellMBaHWE. 3aKOH  HE3aBUCUMOTO  HACICJOBAHHS  IPU3HAKOB.
[uTtoreHeTHYECKNE OCHOBBI JUTHOPUIHOTO CKPENIMBAaHMS. AHAIM3UPYIOLIEE CKpEIIUBAHUE.
Hcnonp30BaHne aHAIM3UPYIOLIETO CKPEIIUBaHUS JUIs ONIPEAETICHHs T€HOTHUIIA OCOOH.

CuerieHHoe HacnenoBaHue mnpusHakoB. Pabora T. Moprana 1o CHEIUIEGHHOMY
HacJIeJ0OBaHUIO TeHOB. HapyieHue cuenieHus TeHOB B pe3ylibTaTe KPOCCUHIOBEpPA.

XpOoMOCOMHas TEOPUS HACIEICTBEHHOCTH. [ eHeTHUEeCKHE KapThl.

I'enetnka mosa. XpoOMOCOMHOE OIPEIEIICHHE MO0JIa. AYTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
I'omorameTHsIe U reTeporaMeTHbIe OpraHu3Mbl. HacnenoBanre npru3HaKkoB, CHEMIICHHBIX C TIOJIOM.

N3menunBocTh. Buabpl M3MEHYMBOCTH: HEHACIICCTBEHHASI U HACJeACTBeHHas. Posib cpenbl B
HEHACTIEACTBEHHOW  HM3MEHUYMBOCTH. XapaKTePUCTUKA  MOJU(PHUKAIMOHHON  HM3MEHYHBOCTH.
Baprnannonnslii psn u BapmanmonHas kpuas. Hopma peaknum npusHaka. KosmnuecTBeHHbIE U
KaueCTBEHHBIC MPU3HAKU U WX HOpMa peakiuu. CBoMCTBa MOU(PUKAIIMOHHON N3MEHUNBOCTH.

HacnencrBennas, uinu TeHOTUNMMYECKAs,, W3MEHYMBOCTh. KOMOWHATHBHAs H3MEHUYHUBOCTb.
Meiio3 W TOJOBOM TpollecC — OCHOBA KOMOWHATMBHOM WM3MEHUYMBOCTH. MyTarimoHHas
n3MeHunBOCTh. Kiaccudukauus MyTaluii: TEeHHbIE, XPOMOCOMHBIE, TeHOMHble. YacToTa u
NPUYUHBI MyTaruii. MyrtareHHble (akTopbl. 3aKOH TOMOJIOTUYECKHUX DSJAOB B HACJIECICTBEHHOU
n3menunBocty H. 1. BaBunosa.

BresaepHas HacIeICTBEHHOCTh U N3MEHYUBOCTb.

I'enetnka wuyenoBeka. Kapuotun denoBeka. OCHOBHbIE METOJbl TEHETHKU YEJIOBEKa:
reHeaqornYeckuii,  ONM3HEIOBbIN,  LUTOTEHETHYECKUH, OMOXMMHYECKUH,  MOJIEKYJISPHO-
reHeTudeckuid. COBpPEMEHHOE OIpPENEICHHE T[E€HOTHUIIA: II0JHOT€HOMHOE CEKBEHUPOBAHME,
TreHOTUIIMpPOBaHUWEe, B ToM uucie ¢ nomoupto [I[[P-ananusa. HacneactBennbie 3a0oJieBaHUA
4esloBeKa: reHHble 00JIe3HU, 00JIE3HH C HACIIECTBEHHON MPEIpacooKeHHOCThIO, XPOMOCOMHBIE
6one3nu. Comaruyeckue M reHepatuBHble MyTanuu. CTBOJIOBbIE KJIETKU. [IpHHLUMIBI 310pOBOTO
oOpa3a JKU3HU, AUATHOCTUKH, MPOPWIAKTHKUA M JIE€UEHUsS TeHeTHYecKux Oomne3nell. Meauko-
F€HETUYECKOE KOHCYJIbTUPOBAaHUE. 3HAUYEHHE MEIUUMHCKOM TIE€HETUKH B MPEJOTBPAILECHHU U
JICYEHUHU TeHETUYECKUX 3a00JIeBaHU YEIIOBEKA.

JdemMoHcTpanum:

[Moptpetsr: I'. Mennenn, T. Mopran, I'. ne ®pus, C. C. UerBepuxos, H. B. Tumodees-
Pecosckuii, H. 1. BaBumos.

Tabmumer u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IIMTOTEHETHUYECKas OCHOBAY,
«3aKO0H pacIleryIeHUs U ero UTOTeHEeTHYECKast OCHOBa», «3aKOH YHUCTOTHI ramMeTy, «lurudpunnoe
ckpemuBanue», «lluTomornyeckue  OCHOBBI ~ AMTMOPUIHOTO  CKpelIUMBaHUs»,  «Meiio3y,
«B3aumoielicTBUE allIeNbHBIX T€HOBY», «['€HeTHUeCKrue KapThl PAaCTEHUH, JKUBOTHBIX U YEJIOBEKa,
«l'eHeTnka mona», «3aKOHOMEPHOCTH HACIEAOBaHUs, CLEIJIEHHOTO C HoJiom», «KapuoTumsl
4YeloBeKa M KUBOTHBIX», «Bumasl wu3mMeHuMBOCTHY», «MoauduKallMoHHAs HW3MEHUYUBOCTHY,
«HacnenoBanue pe3yc-dpakropa», «I'eHeTuka rpymnn KpoBuy», «MyTallMOHHAs U3MEHUYHUBOCTH.

O6opynoBanue: Mojenu-anIuMKanuu «MoHOTHOpUIHOE CKpemmuBaHue», «HemomHoe
JOMHHUpOBaHHE», «Jlurubpumanoe ckpenuBanue», «llepekpé€cT XpoMocOM», MHUKPOCKON U



Mukpomnpenapar «Jposzodunay (Hopma, myranmuu (GOpMbI KPBUILEB M OKPAaCKH Teia), repOapuid
«I"'opox OCEBHOW».

JlabopaTopHble U NPAKTHYEeCKHE PadoThI:

JlaboparopHast pabotra No 5. «/3yueHue pe3yabTaTOB MOHOTHOPUIAHOTO WM JAUTHOPUIHOTO
CKPEIIMBAHUS Y IPO30(UITBI HA TOTOBBIX MUKPOTIpENapaTaxy.

Jlaboparopuast pabora Ne 6. «M3ydeHne MOIUPUKANMOHHOW W3MEHYHBOCTH, IMOCTPOCHHE
BAPUALIMOHHOTO PAJia U BApUALIMOHHON KPUBON».

JlabopatopHass pabora Ne 7. «AHamuM3 MyTaumid |y Jpo30HIBI  HAa TOTOBBIX
MHKpOIIpenaparax.

[TpakTraeckas padota Ne 2. «CocTaBiieHHE ¥ aHATIN3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesnexkuusi opranu3MoB. OCHOBbI OMOTEXHOJIOT M.

Cenekuusi Kak HayKa M TpoIecc. 3apoKJICHHUE CeJeKIUM W nomecTukanus. Yuenue H. U.
BaBunoBa 0 1eHTpax TPOUCXOXKIEHUS W MHOTOOOpa3usi KyIbTYpHBIX pacTeHuil. LleHTpsI
MIPOUCXOKACHUS JOMAIIHUX KHUBOTHBIX. COpT, MOpOJIa, IITAMM.

CoBpeMeHHbIE METOJbl CEJNEeKIMU. MaccoBbIi W WHIUBUIYaTbHBIH OTOOPHI B CEJEKIIUU
pacTeHud W KUMBOTHBIX. OlleHKa sKcTephepa. BIM3KOPOJICTBEHHOE CKpEIIMBAaHWE — MHOPHUIMHT.
Uucras nunus. CKkpenuBaHUe YHUCTHIX JTUHHUMA. ['eTeposuc, niau rubpuaHas cuia. HepoactBeHHoe
ckpernuBanue — ayropuauar. Otnanénnas rudpuanszanus u e€ ycnexu. MickycCTBeHHBIN MyTareHes
Y TIOJTY9E€HHE TOJUTIIONI0B. JIOCTHIKEHUSI CENEKIINHI PaCTeHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHosorus kak oTpacib MPOW3BOJCTBA. [ €HHAas WHXEHEpHUs. OTamnbl CO3JAAHUS
pexomObunantHot JIHK wu Ttpancrennsix opranusmoB. Kierounass wumxkeHepus. Kierounsie
KyIbTypbl. MHUKpPOKJIOHATFHOE pa3MHOXEHWE pacTeHuid. KiIoHMpoBaHHME BBICOKOTIPOIYKTHBHBIX
CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE U JATHYeckue mnpoodmempl. MO —
TFeHEeTUYECKU MOIU(ULIPOBAHHBIE OPTaHU3MBI.

JleMOHCTpanuu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypum, I'. /. Kapnieuenko, M. @. IBaHOB.

Tabmuislt u cxembl: kKapta «LleHTpBl TPOMCXOXKAEHUS M MHOroooOpasus KyJIbTYpPHBIX
pacteHuii», «llopoasl TOMaNIHMX >KMBOTHBIX», «CopTa KyIbTYPHBIX pacTeHui», «OtnanéHHas
rubpunmzamus», «Paborel akamemmka M. @. HBanoBa», «llomummonmusy, «OOBEKTHI
ouorexHonorun», «Kierounele KyabTyphl M KIOHHpOBaHUE», «KOHCTpynpoBaHuE U MEpPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MYJISDKA IUIOJOB M KOPHEIUIONOB AUKMX (OPM U KYIbTYPHBIX COpPTOB
pacteHuid, repoapuii «CelbCKOX035HCTBEHHBIC PACTCHHS.

JlaGopaTopHble H paKTHYecKue padoThbi:

Okckypeusi «OCHOBHBIE METOAbI M JIOCTHXKEHHUS] CENEKIHWW PAcTeHUH M JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, IJIEMEHHYI0 (epMy, COPTOUCHBITATENBHBIN y4acTOK, B TEIUTUYHOE
XO035CTBO, 1a00PAaTOPUIO arpOYHUBEPCUTETA WIM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBoonnoOHHas OHOJIOTHS.

[IpennocelIku BO3HUKHOBEHHS HBOJIOLMOHHON TEOpUH. DBOJIIOLMOHHAS TEOPUS U €€ MECTO
B Onostoruu. BiusiHue 3BOIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUU U APYIHX HAYK.

CBuperenbcTBa 3BoMONMH. [laneoHTOIOrMUECKHE: TIOCIEI0BATEIBHOCTD MOSBICHUS BUJIOB B
MAJICOHTOJIOTUYECKOH JIeTonuCH, epexoiHble popMbl. broreorpadguueckue: cXoACTBO U pa3Indne
¢bayH u paop MaTepuKkoB U OCTPOBOB.

DOMOpHOJIOTMYECKUE: CXOJCTBA M pPa3Nuuus SMOPUOHOB pa3HbIX BHUJOB IO3BOHOYHBIX.
CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHbIE, AaHAJOTHYHBIC, PYIUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUECKUE: CXOJICTBO MEXaHM3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX
MeTa0O0JIMYEeCKUX MyTel y BCeX OPraHU3MOB.



OpomoumonHas teopust Y. Jlapuna. [lpeanoceliku BO3HMKHOBEHMS JapBUHU3MA.
JIBMKYIIME CHUITBI BOJIIONUYU BUIOB 10 JapBuHY (M30BITOYHOE Pa3MHOXKEHUE TIPU OTPAHUYCHHOCTH
pecypcoB, HeompeenEHHAs U3MEHYHBOCTh, 00ph0a 3a CyIIeCTBOBAHKE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas teopust 3Bosronnu (CTD) u €€ OCHOBHBIE MTOJI0KEHHUS.

MukposBontonus. [lonynsinys kak eIuHULAa BUIA U SBOJTIOLUH.

JBwxymue cuibl ((PakTopbl) HBOJIONUK BUIOB B MpUpoJe. MyTallMOHHBIN Tpolecc u
KOMOWHATHBHAS H3MEHYUBOCTE. [1OMy ISIIMOHHbBIE BOJHBI U Apeiid reHoB. M3oIsius u Murparus.

EctecTBennslit 0TO0p — Hanpasisromuii Gpakrop sBostorpn. @opMbI €CTECTBEHHOTO 0TOOPA.

[Tpucmoco6aeHHOCTh OPraHU3MOB KaK Pe3yiIbTaT 3BOJONUU. [IpuMepsl mpucnocobieHuit y
OpraHu3mMoB. ApoMop(O3bl U UIUO0-3IATITAIIHH.

Bun wu BumooOpazoBanme. Kpurepum Buma. OcHoBHBIE (GOpPMBI  BHI000pa30BaHUS:
reorpaduuyeckoe, 3K0JI0rHYECcKOe.

MakpoosBomtonius. DopMbl  3BoOJIOLMK:  (pUIIeTHYECKas, IUBEPreHTHas, KOHBEPIeHTHas,
napajuienpHas. HeoGpatuMocTh 3BOMTIOIHH.

[IpoucxoxaeHrne OT HECMIEUATU3UPOBAHHBIX MPeAKoB. [Iporpeccupyronas crnenuaiu3anus.
AnanTtuBHas paguanus.

JdemoncTpaumnu:

[Toptpersr: K. Jlunnen, K. b. Jlamapk, Y. [dapsun, B. O. Kosanesckunii, K. M. bap, O.
I'exkkxens, @. Mromep, A. H. CeBepiios.

Tabmuibl 1 cxembl: «Pa3BUTHE OpraHUYECKOTO MUpPA Ha 3eMiie», «3apObIIIA TO3BOHOYHBIX
AKHUBOTHBIX», «ApxeonTepukc», «Dopmbl 0OpbObI 3a cyiiecTBoBaHHE», «EcTecTBeHHBIH 0TOODY,
«MHoroobpa3ue copToB pacTeHHil», «MHOroodpasue mOpoJa JKUBOTHBIX», «llomymsaiumy,
«MyTanmonHass M3MEHYUBOCTEY, «ApoMopdo3by, «Mamoamantanum», «OOmas aereHepanus,
«/IBmxymmue cuibl sBosonnmn», «Kapra-cxema mapmpyra nyremectsus Y. lapsunay, «boppba 3a
cymiecrBoBanue», «lIpucnocobneHHocTs opranusmony», «l'eorpaduueckoe BHmOOOpa3zoBaHMEY,
«DKOJIOTHYECKOE BI1000pa30BaHKE.

O6opynoBaHue: KOJIEKIHS HACEKOMBIX C Pa3IMYHBIMHM THUIaMH OKPAacKH, HAOOp IUIOAOB U
ceMsiH, Koyuiekiusi «lIpuMepsl 3alIUTHBIX MPUCIIOCOOJICEHUN Y JKUBOTHBIX», MoJelb «OCHOBHbIE
HaIpaBJICHUS BOJIIOLUNY, 00bEMHAs MoJieNb «CTpOeHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckas kapta Mupa, KoJuteKIus «PopMbl COXPAHHOCTH UCKOTIAEMbIX dKHUBOTHBIX
U pacTeHuit», mojens anmuukanus «llepekpéct xpomocom», BiaxHble IpenapaTsl «Pa3zBurue
Hacekomoro», «Pa3Burtue msarymku», MukpomnpenapaT «/pozoduna» (Hopma, myramuu GHopmbl
KPBUIbEB U OKPACKH TEJa).

JlaGopaTopHble H paKTHYecKue padoThbi:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPHOIOTUYECKOMY KPUTEPHIOY.

Jlaboparopnas pabota Ne 2. «Onucanwe NpPUCIIOCOOJICHHOCTH OpraHu3smMa u eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHMe U pa3BUTHE KU3HU Ha 3eMuie.

JloHay4yHble TpPEJICTaBICHUS O 3apOKACHMM >KM3HU. HayuyHble rumnore3bl BO3HUKHOBEHUS
KU3HU Ha 3emue: aOuoreHe3 W mMaHcrepMHs. XHUMHUYECKas 5SBOJIONUS. AOHOTCHHBIH CHHTE3
OPraHMYECKUX BEIIECTB M3 HEOPTraHWYECKUX. DKCHEPUMEHTAIBHOE MOATBEPKACHHE XUMHUUYECKOU
sBosmonuK. HauanbHble aTanbl 6uonorudeckoit spomrormu. ['unoreza PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHE TMPOTOKJIETKH. [lepBble KIETKM W HMX JBOJIOLUA.
@opMHpPOBAHKWE OCHOBHBIX T'PYII )KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emie no 3pam u nepuojaMm. Karapxeit. Apxelickas u mpoTepo3oiickas
apel. [laneosoiickas spa u e€ mepuoabl: KeMOPUICKUI, OPJOBUKCKUN, CUITYPUNCKHMA, TEBOHCKUIA,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3o30iicKkas opa U €€ Nepruoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaitHo3oiickast 3pa u e€ nepuoipl: MaaeoreHOBbIN, HEOT€HOBBIM, aHTPOIIOT€HOBBIH.



XapakTepucTuKa KiIuMaTa M TeO0JIOTUYECKMX IHpoueccoB. OCHOBHbIE 3Tallbl 3BOJIOLMU
PacTUTENLHOTO U )KHBOTHOTO MUpa. ApoMop]o3bl y pacTeHuil 1 KUBOTHBIX. [losBeHue, pacuBer u
BBIMHPAHHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHMYEcKOro Mupa Kak OTpakeHHE 3BOJIOLUUU. OCHOBHBIE CHCTEMAaTHYECKHE
TPYIIBI OPraHU3MOB.

OBOJIOLMS  4eloBeKa. AHTpOIOJIOTHMS Kak Hayka. Pa3BuTue npeiacTaBieHUd o
IIPOUCXOXKIACHUN YesloBeKa. MeToibl u3yueHus anTpororeHeza. CxoJcTBa U pa3inyus 4eloBeKa U
AKUBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHUE YETIOBEKa.

JBwxkymme cuibl  (dakTopsl) aHTpomoreHe3a. HacieacTBeHHass WM3MEHYHMBOCTh U
€CTeCTBEHHbIN 0TOOp. OOLIecTBEHHBIH 00pa3 KU3HU, U3TOTOBJIEHUE OPYAUN TpyJa, MBILUICHUE,
peub.

OcHOBHBIE CTaMM M BETBU DBOJIOLUM YEJIOBEKAa: aBCTPAJONUTEKH, YenoBeK yMmenbl,
Yenosek npsmoxondamui, YenoBek HeanAepTanbCkuii, HemoBek pazymHblid. Haxonku nekomaemsix
OCTaTKOB, BpEMs CYIIECTBOBAHHUS, 00JIACTb PACIPOCTpaHEHMs, 0OBEM TOJIOBHOTO MO3ra, obpas
KU3ZHH, OPYIHSL.

UYenoseueckne packl. OCHOBHBIE OOJIBIIME pachl: €BpOTCOMHAS (E€Bpa3uiicKas), HETpo-
aBcTpajounHas  (PKBaTOopuaibHas), = MOHroJiougHas  (a3uaTcko-amMepukaHckas).  YepTsl
MIPUCTIOCOOIEHHOCTH MPEICTaBUTENEH YeIOBEYECKHX pac K YCIOBUSM cyllecTBoBaHUA. EquHCTBO
yenoBedyeckux pac. Kputuka pacuszma.

JdemoncTpaumnu:

[Moptpetsr: @. Pean, JI. Ilactep, A. U. Onapun, C. Munep, I'. FOpu, Y. JlapBun.

Tabmuubr u cxemsbl: «Bo3nukHoBeHHe CoOJIHEUHOUW CHCTEMBI», «Pa3BUTHE OpPraHHMYECKOTrO
mupa», «PacturenpHas knetka», <« KuBotHas knerka», «lIpokapuoTnueckas — KieTKay,
«CoBpeMEeHHasl cHCcTeMa OpraHu4eckoro mupa», «CpaBHEHHE AHATOMHMYECKHX YEPT CTPOECHUS
YelloBeKa M YelI0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MaJeOHTOJOTHYECKHX HaXOJO0K
MPEIKOB COBPEMEHHOIO 4YeNoBeKa», «JlpeBHeimme mogn», «lpeBHue moan», «llepBbie
COBPEMEHHBIE JIFOAN», «HeloBeuecKkre pach».

O6opynoBanue: mymsku — «lIpoucxoxxaenne uenoBeka» (OOCTBI  aBCTpPaJONUTEKA,
MUTEKaHTPOIla, HeaHJepTalblla, KPOMaHBOHIIA), CJICNKH WU H300paKEHUS KaMEHHBIX OpyIuil
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOIIEPh, pyOuia, CKpebdiia), Te€OXpOHOJOrHYecKas TalniwuIila,
KoJuIeKIUs «POpMbI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHUI.

JlaGopaTopHble H NpaKTH4YecKue padoTbi:

[IpakTtuueckas pabora Ne 1. «M3yueHne MCKOTAEMBbIX OCTATKOB PAaCTEHHWM W JKMBOTHBIX B
KOJUIEKLIHSIX».

DKcKypcusi «OBOJIIONHS OPTaHUYECKOTO MHpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIN WM
KpaeBequeCKUil My3eil).

Tema 3. Oprann3msl M OKpY:Kal0Ias cpeaa.

DKOJIOTHS KaK HayKa. 3aaud U pa3/eiibl 3KOJOruu. MeToapl 3KOJOTUYECKUX UCCIEIOBAHUN.
DKOJIOTHYECKOE€ MUPOBO33PEHNE COBPEMEHHOTO YENIOBEKA.

Cpenpl oOuTaHus OpraHUu3MOB: BOJHAA, Ha3eMHO-BO3/ylIHas, MOYBEHHAA,
BHYTPHOpPraHU3MEHHasI.

Okonorudeckue (akrtopel. Knaccudmukarnus skonorudeckux (akTopoB: aOUOTHYECKHE,
OMOTHYEeCKHE U aHTpOToreHHbIe. JlelicTBre IKOIOTHYeCKHX (PaKTOPOB HAa OPTaHU3MBI.

Abuotnueckue  (akToppl:  CBET,  TEMIeEparypa,  BIAKHOCTh.  DOTOMEPUOAU3M.
[TpucnocobaeHns opranu3MoB K JICHCTBUIO aOMOTUYECKUX (PaKTOpOB. buosornueckue puTMsl.

buotnueckue pakTopsl. Buabl OMOTHYECKHX B3aMMOICHCTBHI: KOHKYPEHIIHSI, XUIITHUYECTBO,
cum6Ouo3 u ero Gopmel. [lapasuTusm, koomeparus, MyTyalin3M, KOMMEHCAIN3M (KBapTUPAHCTBO,
HaXJIEOHMUYECTBO). AMEHCAIN3M, HEWTpalu3M. 3HaueHHE OMOTHYECKHX B3aMMOJCHCTBUI s
CYIIECTBOBaHMSI OPIaHU3MOB B IPUPOJTHBIX COOOIECTBAX.



DKOJIOTUYECKHE  XApaKTEePUCTHKH momyiasuuu. OCHOBHBIE —IIOKA3aTeNd  MOIYJSIHH:
YHUCJICHHOCTh, IUJIOTHOCTh, pPOXJIAeMOCTh, CMEPTHOCTb, MPHUPOCT, MHUrpauus. JluHamuKa
YHCJICHHOCTH MOMYJISINH U €€ PEeTyIsIIIUAL.

JdemoHcTpaumnu:

[optpetsr: A. 'ymbonpar, K. @. Pynbe, 3. ['ekkenb.

Tabmuuer 1 cxembl: kapta «lIpupoanbie 30HBI 3eminy, «Cpeapl 0OUTaHHS OPraHU3MOBY,
«Doronepuogusmy, «llomymsimum», «3aKOHOMEPHOCTH  POCTa  YHCICHHOCTH  IMOIYJISIHH
uHpy30pun-Tyhenbkny», «lIumessie menmy.

JlabopaTopHble U NPAKTHYEeCKHE PadOThI:

Jlaboparopuast pabora Ne 3. «Mopdonorudeckne 0COOCHHOCTH PAaCTCHUH M3 Pa3HBIX MECT
OOUTaHUSD).

JlabopaTtopHnast pabota Ne 4. «BiusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuueckas padota Ne 2. «[Toacu€r mIOTHOCTH MOMYISALUA pa3HBIX BUIOB PACTCHUIN.

Tema 4. Coo01miecTBa U 3K0JIOTHYECKHE CHCTEMBI.

Coo0111ecTBO Opranu3MoB — OHo1eH03. CTPYKTYpBI OMOIIEHO3a: BUAOBAs, MPOCTPAHCTBEHHAS,
Tpoduueckas (nuiesast). Buapsl-nomuHanTel. CBsi3u B OMOIIEHO3E.

DKkojoruyeckue cucreMbl (3kocuctemsl). I[lonsitue 00 »sKocUcTeMe U OHOTEOIEHO3E.
OyHKIIMOHANBHBIE ~ KOMIOHEHTBI ~ OKOCHUCTEMBI:  MPOAYLIEHTH, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopoT BemectB M MOTOK 3HEPrMM B 3KocucrteMe. Tpodudeckue (MULIEBBIE) YPOBHU
skocuctembl. [Tumessie nernn u cetu. OCHOBHBIE MTOKA3aTeNM YKOCHCTEMBI: OHOMacca, PO TYKIIHSI.
DKOJIOTUYECKHE THUPaMUABL: TPOJYKIWH, YHCICHHOCTH, Oumomacchl. CBOWCTBA 9JKOCHCTEM:
YCTOMYMBOCTB, CAMOPEryIIsIus, pazsutre. Cykmeccusl.

[IpupoaHbie HSKOCHCTEMBI. DKOCUCTEMBI O03Ep M PEK. ODKOCHUCTEMA XBOWHOTO WIIH
LIMPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE JKOCHCTEMBL. ATPOIKOCHUCTEMBI. YpOoskocucTembl. buosiormueckoe u
XO035IIICTBEHHOE 3HaYEHHE arpo3KOCUCTEM U YPOOIKOCHCTEM.

buopazHooOpazue kak Qakrop ycroumBoctH skocucTeM. CoxpaHeHHE OHOJIOTHYECKOTO
paszHooOpasus Ha 3emuie.

VYuenue B. U. Bepnanckoro o 6uochepe. I'panurpl, coctaB u cTpykrypa ouocdepsl. Kusoe
BemecTBO U ero ¢pyHkiuu. OcodeHHocTr Onochepsl Kak TII00AIbHONW YKOCHCTEMBIL. JIMHaMudeckoe
paBHOBecHE B 00paTHas CBs3b B Ouocdepe.

KpyroBopoTsl BemecTB M OMOr€OXMMHUYECKHWE LHUKIBI DJIEMEHTOB (yIjiepoja, asoTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBo B Ouocdepe 3eMian. AHTpONoOreHHble U3MeHeHus B Ouocdepe. ['mobanbHbIE
9KOJIOTHYECKUE TTPOOIIEMBI.

CocymiectBoBanue mpupoasl U uenoBeuectBa. CoxpaHeHue OuopazHooOpa3usi Kak OCHOBA
ycroiunBocTd Ouocdepbl. OCHOBa PAallMOHAIBHOTO YIPABICHHUS MPUPOAHBIMU pECypcaMHU U HX
ucrnoJib30Banue. J[oCTiKeHrs OMOIOTUH U OXpaHa MPUPOIBL.

JdeMoHcTpanum:

IToptpersr: A. JIx. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmumer u cxemsl: «[lumessie nenu», «buoreHo3: coctaB u cTpykTypay, «lIpupoaHbie
coobmectBa», «llemun mnuraHus», «OKoioruyeckas mupamuna», «buochepa u yenoBex»,
«KOocUCTEMa HIMPOKOIMCTBEHHOIO Jieca», «DKOCHCTeMa XBOMHOro jecay, «buolueHo3 Bogoémay,
«ArporneHo3y, «[IpuMepHble aHTPOTIOTEHHBIE BO3ACHCTBUS HA MIPUPOAY», « BaskHEHIITne HCTOUYHUKHI
3arpsi3HEHUsT BO3[yXa M TPYHTOBBIX BOA», «[louBa — BakHelias cocraBistomias Ouochepb»,
«®Dakropsl Aerpaganuu mousy, «llapaukoerit ahdexr», «DakTopbl paIOAKTUBHOTO 3arpsi3HEHUS
ouocheprl», «O6mas crpykrypa Ouocteps», «PacnpocTpanenne xu3sHH B Ouocdepe»,
«O30HOBBIN 3KpaH Ouocgeps», «KpyroBopor yriepona B Ouochepe», «KpyroBopor azora B
PUPOIE».



Ob6opynoBanue: MojeNb-anuMKausa «TunuuHsle OMOIEHO3bI», repOapuil «PacTutenbHbIe
cooOmmecTBa», KoJulekiuu «buoreHo3», «BpemuTenn BaKHEUIIMX —CEIbCKOXO03SHCTBEHHBIX
KYJIbTYp», TepOapud ¥ KOJUICKIUM PACTCHHH H >KMBOTHBIX, MPHUHAUICKANINE K Pa3HBIM
9KOJIOTHYECKUM TpymmaM ojxHoro Buaa, Kpachas kuura Poccuiickoit denepaiuu, n300pakeHUs
OXpaHSIEMBIX BUJIOB PACTCHUIN U KUBOTHBIX.

[UDIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOI'PAMMEBI 110 BUOJIOTMHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBiuBarOTCSI TpeOOBAaHMUS K pe3yJabTaTaM OCBOEHUS
00yJaromuMuCs MPOrpaMM CpPEIHEro OO0IIero oOpa3oBaHMA: JIMYHOCTHBIM, METANpPEIMETHBIM H
MNpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType NMYHOCTHBIX peE3yJlbTaTOB OCBOCHUs mpeamera «buosorus» BbIAEIECHBI
CJIEIYIOIIHE COCTABIISIONINE: OCO3HAHUE 00YJAIONTUMHUCS POCCUHCKON TPaKJaHCKON UICHTUIHOCTH
— TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH U CaMOOTIPE/ICIICHUIO, HATMYNE MOTHUBAITUHU K
00y4eHHIO OMOJIOTHH, TIEJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOCKIEHUN JTMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEH M MCTOPHYECKUX TPAJUIIMKN Pa3BUTHS OMOJOTUYECKOTO 3HAHUS, TOTOBHOCTD
U CIOCOOHOCTh OOY4YarolIUXCsl PYKOBOJICTBOBATHCS B CBOEM JI€ATENHHOCTH I[EHHOCTHO-
CMBICJIOBBIMA YCTaHOBKAMH, TPUCYIIIMMH CHCTEME OHOJIOTHYECKOTO OOpa3oBaHMs, HAIWYNE
HKOJIOTMYECKOT0 IIPaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LIETH U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIndHOCTHBIE pE3Yy/IbTAaThl OCBOCHUA TIpeaMera «buoyorus» HOCTUTaloTCsl B EAUHCTBE
y4eOHOM M BOCHHUTATENBHOM AEATEIHLHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUHCKUMHU
COLIMOKYJIbTYPHBIMH, UCTOPHUYECKUMH U TyXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMHM, MPUHSATBIMU B
oOmiecTBe MpaBWIaMM W HOPMaMH MOBEIEHUS M CIOCOOCTBYIOT IIpoLleccaM CaMOIO3HAHUS,
CaMOBOCIIMTAHUS W CAMOPA3BUTHS, PA3BUTUS BHYTPEHHEH MO3UIMU JMYHOCTH, MATPUOTU3MA,
YBOXEHHSI K 3aKOHY M TPaBONOPSIKY, YEIOBEKY TpyJa M CTapuieMy IOKOJIEHHIO, B3aUMHOTO
yBa)KeHHsI, OEPEKHOTO OTHOIICHUSI K KYJIbTYPHOMY HACIEAMIO U TPAAULIUSAM MHOTOHAIIMOHAIBHOTO
Hapoja Poccuiickoit denepannu, IpupoJIe U OKPY-KaroIen cpee.

JIM4HOCTHBIE pe3yNabTaThl OCBOCHUSA y4deOHOro mnpeamera «buosorus» MOJDKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTpEHHEH
MO3UIMEN JINYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTALIUN, TO3UTHBHBIX BHYTPEHHUX YOEXKJICHUH,
COOTBETCTBYIOIIUX TPATUIIUOHHBIM LIEHHOCTSM POCCHICKOTO 0OIIECTBa, PACIIMPEHNE KU3HEHHOTO
OTIbITa M OMBITA JEATENILHOCTH B MPOIIECCE peau3allii OCHOBHBIX HANpPaBIIEHUI BOCIUTATEIBHON
NeSITEeNIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaskIaHCKOro BOCIMTAHUS:

chOpPMUPOBAHHOCTh ~ TPAKIAHCKON  mo3ulMKM  oOyyaromerocss Kak aKTHUBHOTO U
OTBETCTBEHHOTO 4JIeHa POCCHICKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYLIMOHHBIX TIpaB U OOs3aHHOCTEH, YyBaKeHHE 3aKoHa U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPUECKOHN AESITENLHOCTU MPHU CO3AAHUU YYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MTO03HABATENbHBIX 33/1a4, BHIIOJTHEHHH OMOJIOTHYECKIX IKCIIEPUMEHTOB;

CIOCOOHOCTH OTPEAETATH COOCTBEHHYIO MO3UIIMIO 10 OTHOIICHUIO K SIBICHHUSIM COBPEMEHHOMN
KU3HU U OOBSICHSTH €€;

YMEHHE YYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOJAUMOCTh KOHCTPYKTHBHOTO B3aUMOJICHCTBUS
JOJIEH ¢ pa3HbIMH YOEXKACHUSIMH, KYJIbTYPHBIMU IICHHOCTSIMU M COITUANIBHBIM TOJI0KEHHEM;



TOTOBHOCTh K COTPYJHHMYECTBY B TIPOIECCE COBMECTHOTO BBINOJHEHHUS Y4EOHBIX,
[I03HABATENbHBIX U UCCIIEOBATENBCKUX 3a/a4, YBAKUTEIBHOIO OTHOLIEHHSI K MHEHHUIO ONIIOHEHTOB
1pu 00CYX/IEHUH CIIOPHBIX BOIIPOCOB OMOJIOTHUECKOTO COJICPKAHMS;

TOTOBHOCTb K T'YMaHUTapHOM U BOJOHTEPCKOM EATEIIBHOCTH;

2) NnaTPUOTHYECKOT0 BOCTIMTAHUS:

c(OPMHUPOBAHHOCTh POCCHUICKOW TPKIAHCKOW HICHTHYHOCTH, MMATPHOTU3MA, YBAKEHUS K
CBOEMY HApOJly, YyBCTBA OTBETCTBEHHOCTH Iepe] PoinHOM, rop1ocTh 3a CBOM Kpal, cBOrO Poauny,
CBOM SI3BbIK U KYJIbTYPY, IPOILIOE U HACTOAIIEE MHOIOHAIIMOHAJIbHOTO Hapoja Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOJTHOMY HACIEIAUIO U MaMSITHUKAM MPUPOJIBI, TOCTHKEHUSM
Poccun B Hayke, UCKYCCTBE, CLIOPTE, TEXHOJIOTUSX, TPY/IE;

CIOCOOHOCTh OLIEHUBATH BKJIAJI POCCHICKUX YUEHBIX B CTAaHOBJICHHE W Pa3BHTHE OMOJIOTHH,
MMOHUMAaHMsI 3HAYeHUs OWOJIOTWUM B TIO3HAHWW 3aKOHOB TMPHUPOJBI, B JKH3HU 4YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

ujeiHast yoe:x IEHHOCTh, TOTOBHOCTD K CIYXXEHHIO U 3auure OTeyecTBa, OTBETCTBEHHOCTh 3a
ero cynp0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

OCO3HAaHME JYXOBHBIX IIEHHOCTEN POCCHIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OILIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS], OPUEHTUPYSICh Ha
MOpPaJTbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMYMBOTO OYAyILIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJUTEINSM, CO3aHUI0O CEMbH Ha OCHOBE OCO3HAHHOI'O
MPUHATUA LIEHHOCTEH CEMEHOM )KU3HU B COOTBETCTBUU C TpaAUIIMSIMHU Hapoa0B Poccuu;

4) 3cTeTMYECKOr0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYash 3CTETUKY ObITa, HAyYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYyAa, OOLIECTBEHHBIX OTHOIICHHI;

IMOHUMAHHUE SMOIMOHAIBHOTO BO3ACHCTBUS KUBON IPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPDAKEHHUIO B pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUE IPOSBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢pusnyeckoro BocnuTaHusi, (GOPMUPOBAHUA KYJIbTYPbI 310POBbS U IMOLUOHAIBHOI0
0J1aronmoJryymsi:

MOHUMAaHUe M peaau3anusi 3J0pOBOr0 M 0e30MacHOro 0Opasa KU3HM (370pOBOE MUTAHHE,
coOIoiecHHe TUTHMEHWYECKUX MpaBWJl U HOPM, COAJlaHCUPOBAHHBIM pEXHUM 3aHATHH U OTIbIXa,
perynspHas pu3ndeckas akTUBHOCTB), OEpEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHUS
K COOCTBEHHOMY (PM3MUYECKOMY U ICUXUYECKOMY 3/I0POBBIO;

MMOHUMAaHKE [IEHHOCTH MPABUJI UHIUBUAYAIBHOTO U KOJIJIEKTUBHOTO 0€3011aCHOTO TOBEICHUS
B CUTYalUsIX, YIPOKAIOIIMX 3J0POBbIO U )KU3HU JIFOCH;

OCO3HAHWE TOCIEACTBHIA U HENpPUATHUS BPETHBIX TNPUBBIUEK (YMOTPEOJCHUS aTKOTOJs,
HapKOTHUKOB, KypeHHs);

6) TPyA0BOro BOCIMTAHUSA:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYAOIIO0HE;

TFOTOBHOCTh K AKTHUBHOM JESTEIbHOCTU TEXHOJOTMYECKOM M COLIMAIbHOM HalpaBJIEHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATh, TIJIAHUPOBATH M CAMOCTOSTEIHHO BBITIOIHSITH TAKYIO A€IT€IHbHOCTD;

WHTEpEeC K pa3nuyHbiM chepam TpodecCHOHATBHONW NESTENbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BEIOOp Oymymieit mpodeccruu u peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TITAHBI;

TOTOBHOCTh U CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPA30BaHHIO HAa MPOTSDKEHUHM Beei
KU3HU;

7) 3KOJI0OrH4eCKOro BOCIIMTAHUA:



HKOJIOTUYECKU 1€JIeCO00pa3HOe OTHOIIEHHE K MPHUPOJAE KaK MCTOYHHUKY XH3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIEHUE YPOBHS HKOJOTHYECKOW KYJIbTYPHI: TNPHOOPETEHHE ONbITA IJIAHUPOBAHHS
MOCTYIIKOB U OLEHKH UX BO3MOKHBIX ITOCIICACTBUH JUISI OKPY)KAIOIIEH CPEeIbl;

0CO3HaHME TJI00AIBHOTO XapaKTepa SKOJIOTUYECKHUX MPOOJIEM U IyTel MX pelieHus;

CIOCOOHOCTH MCIIOJIB30BATh MPHOOPETAEMBbIC TP U3YUYSCHUH OMOJIOTHH 3HAHUS  YMEHUS TIPU
pemeHrH TPoOIeM, CBA3aHHBIX C PAIMOHAIBHBIM IMPUPOJIOTIONB30BaHUEM (COOIIOICHHE TPaBUII
MOBEJICHHSI B MIPUPOJIC, HAIIPABICHHBIX HA COXpPaHEHHE PAaBHOBECHUS B SKOCHUCTEMaX, OXpaHy BHJIOB,
IKOocUcTeM, Onocdepsl);

AKTUBHOE HEMPUATUE ICUCTBUI, IPUHOCSIINX BPE OKPYKAIOIIEH TPUPOAHON Cpesie, YMEHHE
MIPOTHO3UPOBATH HEOIArOMPHUSATHBIE SKOJIOTHYECKHE MOCIEICTBHS MPEIIPUHUMACMbIX JACHCTBUHA 1
MPeOTBpAIIATh UX;

HAIMYAE PA3BUTOTO OSKOJOTUYECKOTO MBIIIJICHUS, JKOJOTHYECKOW KYJIbTYpPbI, OIBITA
NEATETbHOCTH  DKOJIOTWUYECKON  HANpaBIEHHOCTH, YMEHHS  PYKOBOJCTBOBATHCS HWMH B
MO3HABATEIbHON, KOMMYHHKATHBHONH M COIMAJIbHON TpAKTHKE, TOTOBHOCTH K YYacTHIO B
MPAKTUIECKOH JEATEIIEHOCTH SKOJIOTHYECKON HANPaBICHHOCTH;

8) HeHHOCTH HAYYHOr 0 NO3HAHUS:

c(OPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd W OOIIECTBEHHOW NPAaKTUKH, OCHOBAHHOTO Ha JAWAJIOre KYIBTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHIO CBOETO MECTA B MOJHMKYJIETYPHOM MUPE;

COBEPIIIEHCTBOBAHKE SI3BIKOBOM M YHTATEIBCKOW KYIbTYPHl KaK CpPEICTBA B3aUMOJICHCTBHUS
MEXTy JTFOJIbMH | TTO3HAHUS MHPA;

MOHUMaHHue crenuukn OWOJOTMM KaK HayKd, OCO3HaHHS €€ poiu B (POPMHUPOBAHHH
palMOHAIBLHOTO HAYYHOT'O MBILIUICHHUS, CO3JaHHH IIEJIOCTHOTO MPEACTaBIECHUS 00 OKpYy)KaroleM
MUpE KaK O €IUHCTBE MPUPO/IbI, YeTOBEKa U OOIIEeCTBA, B IO3HAHUU NMPUPOIHBIX 3aKOHOMEPHOCTEN
U peleHun NpooIeM COXpaHEHUS MPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTU OHOJIOTUM JJIs COBPEMEHHOM IUBUIM3ALMHU: 00ECIeYeHUs
HOBOTO YpPOBHSI DPa3BUTHS MEIUIMHBI, CO3/IaHUE IEPCHEKTUBHBIX OMOTEXHOJIOTHUH, CIIOCOOHBIX
pelarh pecypcHble MpoOIeMbl pa3BUTHs YEJIOBEUECTBA, MOMCKA MyTeH BBIXOJA U3 TI00AIbHBIX
9KOJIOTHUECKUX MpobieM U obecrieueHus: mepexoja K yCTOWYMBOMY Pa3BUTHIO, PALMOHAILHOMY
MCIO0JIb30BAHUIO IPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IOJIyUEHUU OHOJIOTMYECKUX 3HAHMM B LEISIX MOBBILICHUS 0OIIein
KYJIbTYpbl, €CT€CTBEHHO-HAYyYHOH TPAMOTHOCTH, KaK COCTaBHOM dYacTu (YHKIHOHAIbHOM
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)KAIOIIET0 MHpa M MPOUCXOIANIMX B HEM U3MEHEHHUH, yMEHHUE JelaTb OOOCHOBAaHHBIC
3aKJIIOUEHUSI Ha OCHOBE HAyyHBIX (DaKTOB M MMEIOIIHUXCS JAaHHBIX C LEJIbl0 MOJy4eHHS
JOCTOBEPHBIX BHIBOJIOB;

CMOCOOHOCTh CAMOCTOSITENIFHO UCIOJIb30BATh OMOJIOTNYECKHE 3HAHUS JJIS PElIeHus mpooiem
B PEAIbHBIX KU3HEHHBIX CUTYAIIHSIX;

OCO3HAHME ILIEHHOCTU HAy4YHOM JEsATEeIbHOCTH, FOTOBHOCTh OCYLIECTBIISATH INMPOEKTHYIO H
HCCIIEeIOBATENbCKYIO ACITEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CIOCOOHOCTh K HENpPEpPHIBHOMY OOpa30BaHUI0 M CaMOOOpa30BaHMIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHMH 10 OHOJIOTMM B COOTBETCTBUU C JKU3HEHHBIMU
MOTPEOHOCTSMHU.

METAINIPEIMETHBIE PE3YJIBTATHI



MeranpeaqMeTHble pe3yibTaThl OCBOCHHSA Y4eOHOro mpeaMera «BHOJOTHs» BKIIOYAIOT:
3HaYMMble s (OPMHPOBAHHS  MHUPOBO33PEHHUS  OOyYAIOIIUXCS  MEXAWUCIUILUIMHAPHBIC
(Mex1peAMETHbIE) OOIIEHayYHble OHITHS, OTPAYKAOLIME LIEIOCTHOCTh HAY4YHOUH KapTUHBI MUpa U
cneun(UKy METOJ0B TO3HAHUS, MCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, JHEPrus,
SBJICHHE, MTPOIECC, CUCTEMA, HAYYHBIN (DaKT, MPUHIIKII, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPH,
UCCleI0OBaHUE, HAONIO/IEHUE, M3MEpPEHHE, SKCIEPUMEHT U JApPYrux), YHUBEpcajbHbIE YyueOHbIE

JNEUCTBUSA (mo3HaBaTeIbHbIE, KOMMYHHMKAaTHUBHBIE, PEryJIsATUBHBIE), obecreunBaronye
¢dbopmupoBanre (QYHKIMOHAIBHOW TPAMOTHOCTH M COIMAJIBHON KOMIIETEHIIMH OOY4JalOMIMXCS,
CIOCOOHOCTh oOyuaromxcs UCII0JIb30BaTh OCBOCHHBIE MEK U CLUIIIMHAPHBIE,

MHUPOBO33PEHUECKHE 3HAHWUA U YHUBEpPCAJIbHbIC Y4eOHbIE JEWUCTBUS B TIO3HABATEIBHOU W
COLIMAJIbHON ITPAKTHKE.

MeranpeaMeTHbIE PE3YJIbTaThl OCBOCHHS TMPOTPAMMBI CpPEIHEro o00IIero oOpa3oBaHUs
JOJDKHBI OTPaXKaTh:

OBJajieHUe YHUBEPCAIbHBIMHU YUeOHBIMU MO3HABATEIbHBIMU /IE/iCTBUSIMM:

1) 6a30BbIe JIOTHYECKHE ACHCTBHUS:

CaMOCTOSITENIbHO (DOPMYIMPOBaTh W aKTyaJU3UpOBaTh MpoOOJIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBINIJICHUs (aHaIu3a, CHHTE3a,
CpaBHEHHUA, KilacCHpUKAIKMKM, OOOOIEHUs), pPACKpPhIBaTh CMBICT OHMOJOTUYECKUX TOHSATHN
(BBIAETATH UX XapaKTePHbBIC MPU3HAKH, YCTAHABIMBATE CBSA3U C APYTUMH IMOHITHSIMH ),

OTpeNeNsATh 1N JICITEIbHOCTH, 3ajaBas MapaMeTphl M KPHUTEPUU WX JIOCTHIKEHUS,
COOTHOCHUTH PE3YJbTATHI JACITEIHPHOCTH C TOCTABICHHBIMHU ITICIISIMH;

UCIO0JIb30BAaTh OWOJIOTUYECKUE TIOHATHS Ui OOBSICHEHUS (PAKTOB U SBJIEHUH KUBOM
MIPUPOJIBI;

CTPOUTH JIOTMUECKUE pacCyXJeHusi (MHIAYKTUBHBIC, I€IyKTUBHbIC, [0 AHAJIOTUH), BBISBIATH
3aKOHOMEPHOCTH M MPOTHUBOPEYHUS] B PAcCCMaTPUBAEMBIX SBIICHUAX, (OPMYIHpOBATH BBIBOABI U
3aKIIIOUEHUS;

MPUMEHAITh CXEMHO-MOJICNIbHbIE CpPEACTBA Uil MPEJCTABICHUS CYIIECTBEHHBIX CBSI3eH U
OTHOIICHUI B H3y4aeMbIX OHOJIOTMYECKUX OOBEKTax, a TaKKe MPOTUBOPEYHil pazHOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH(OOPMALMOHHBIX HCTOUYHUKAX;

paspabaThIBaTh IUIaH peUIeHHs MPOoOIeMbl C YUETOM aHAIM3a UMEIOLIUXCS MaTepUaIbHBIX U
HeMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JESITEIbHOCTb, OIICHHBATh COOTBETCTBHE pE3YJbTATOB IEJSM,
OIICHUBATh PUCKU MOCJEICTBUN ACITEIbHOCTH;

KOOPJIUHUPOBATh U BBINOJHITH pPa0OTy B YCIOBHSIX pEAIbHOrO, BUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX TIPOOIIeM.

2) 6a30BbIe HCCJIEA0BATEIbLCKIE I€HCTBHA:

BIIJIETh HABBIKAMU Y4eOHO-MCCIEOBATEIHCKOM U TPOEKTHOW AESITeNbHOCTH, HaBBIKAMH
paspelieHus MmpoOieM, CIOCOOHOCTbIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TIOMCKY METOJOB
pElIeHUs MPaAKTUYECKHX 33724, TPUMEHEHHUIO Pa3IMYHBIX METOJIOB MMO3HAHUS;

WCIOJIb30BAaTh pPAa3lM4YHble BUIBl JEATENBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHHS, €ro
WHTEpPIpETAINH, MPeoOpa3oBaHUI0 W MPUMEHEHHIO B Y4E€OHBIX CHUTYyallMiX, B TOM YHCIE MpHU
CO3JaHUU YYEOHBIX U COIMAIBHBIX MPOEKTOB;

(dbopMHUpOBaTh HAYYHBIA THI MBIIUICHHS, BIaJIeTh HAyYHOW TEPMHHOJIOTHEH, KIFOUYEBBIMU
MOHATHSAMHI M METO/IaMU;

CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE 3a/laud B 0Opa30BATENBHOUN AEATEIHbHOCTH U
KU3HEHHBIX CHUTYAIHIX;



BBISIBJIATH IPUYMHHO-CIICACTBEHHBIC CBA3HM M aKTyaIM3UpPOBATh 33/1a4y, BBIIBUTATh TUIIOTE3Y
e€ pelieHus, HaXOUTh apryMEHTHI ISl JOKa3aTeIbCTBA CBOUX YTBEP)KJICHHM, 3a1aBaTh MapaMeTpbl
Y KPUTEPUU PEIICHUS;

aHAJTM3UPOBATh TOJIYUYCHHBIE B XOJIE PEUICHUS 3aJaudl Pe3ylbTaThl, KPUTHUECKH OLIEHUBAThH
UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSX;

J1aBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATH IIPHOOPETEHHBIN OTIBIT,

OCYIIECTBIISITh IEJICHAPABICHHBIA TOMCK MEPEeHOca CPEICTB W CHOCOOOB JEWCTBUS B
podeCcCHOHAIBHYIO CPEY;

YMETh  TEpEeHOCHUTh 3HAHWS B  TO3HABATEIbHYI0 M  MNPAaKTHYECKyl0  oOjactu
KHU3HEIEATSILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIC WJEH, NpeIaraTh OPUTHHAIBHBIE TIOAXOIBI M pEUICHHS, CTaBUTH
poOIeMBI M 3a/1a9H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pa6ora ¢ nunopmanmeii:

OpUEHTHPOBAThCA B PA3IMUHBIX HCTOYHUKAX HHPOpManuM (TeKCTe y4eOHOTO mocoOus,
HAYYHO-TIOMYJISIPHOM JTUTEpaType, OWOJIOTUYECKUX CIIOBApsAX M CIPABOYHHUKAX, KOMITBIOTEPHBIX
0a3ax gaHHbIX, B UHTepHere), aHanM3UpoBaTh HH(OPMALMIO paA3IUYHBIX BHUIOB H  (QOopM
MPEJCTaBICHHS, KPUTUIECKU OIIEHUBATH €€ JIOCTOBEPHOCTh M HEPOTHBOPECYHBOCTD;

(dbopMynmHpOBaTh 3ampockl W TPUMEHSTH pa3IMYHbIE METOABl TpPU IOWCKE H OTOOpe
Ounosiornueckoi nHPpopMaIuy, He0OXOIUMOM ISl BBITIONHEHUS YUeOHBIX 3a/1a4;

nproOpeTaTh OIBIT HCIOJNB30BaHUS HH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHIA,
COBEPIIIEHCTBOBATh KYJIbTYpPY aKTUBHOTO HCIOJIh30BAHUS PA3IUIHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITEJIPHO ~ BBHIOMpPAaTh ONTUMAJIBHYIO (GOPMY TIPEACTABICHHS OMOJOTHYECKOU
nHpopMaiuu (cxembl, TpaduKu, TuarpaMMbl, TaOTUIBI, PUCYHKH U APYTOEC);

WCIOJIb30BAaTh HAy4YHBIH $3bIK B KauyecTBE CpelIcTBa Ipu paboTe ¢ OMOJIOTHYECKOM
uHdopmanen: MPUMEHITh XUMHYEcKHue, (PU3MUECKue M MaTeMaTU4YeCKue 3HAKU W CHUMBOJIBI,
dbopmynel, abOpeBUATYpy, HOMEHKIATYPY, HCIIOJIB30BaTh U MPeoOpa3oBhIBATh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATJISITHOCTH;

BIIQJIETh HaBBIKAMM  pACHO3HaBaHWsI M 3alIUTHl  MHGOpMAIMK, HHPOPMAIIMOHHOM
0€30MacCHOCTH JTUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMM:

1) obmmenne:

OCYILIECTBIISITh KOMMYHHKAIIMH BO BCeX chepax *KU3HHU, aKTUBHO Y4aCTBOBATh B IMAJIOTE MU
JIMICKYCCHU TI0 CYIIECTBY 00CYKaeMO TeMbl (YyMEHHUE 3a7]aBaTh BOMPOCHI, BBICKA3bIBATh CYXKICHHS
OTHOCHUTEIIbHO BBITIOJHEHUS MpeajaraeMoil 3ajadyu, y4YUThIBATb WHTEPEChl U COTJIACOBAHHOCTH
MO3UIUHI APYTHX YYACTHUKOB JAUAJIOTa WM AUCKYCCHUH);

pacrno3HaBaTh HeBepOAJIbHBIE CPEICTBA OOIICHUS, TOHUMATh 3HAYEHHUE COLMAIbHBIX 3HAKOB,
MPEANOCHIIOK BO3HUKHOBEHHSI KOH(DIUKTHBIX CHUTYalMil, YMETh CMSTrdaTh KOHQIMKTHI U BECTH
NIEPEroOBOPHI;

BIIAJICTh PA3IUYHBIMU CMOCOOAMU OOIIEHUS M B3aUMOJCUCTBUS, MOHUMATh HaMEPEHUS
ApYrux JoAed, MpOsBIATh YBaKUTEJIbHOE OTHOIIEHHWE K COOECeHUKY M B KOPPEKTHOH (hopme
(bopMynHpOBaTh CBOU BO3PAKECHHUS;

Pa3BEPHYTO M JIOTMYHO U3JaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasI 1esSITeIbHOCTD:

MOHUMATh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAaHTHOW M HMHIUBUAYAIbHOW pabOTHl TpH
pemeHnr OHOJOrMYecKord MpoOIeMbl, 0O0CHOBBIBATE HEOOXOIUMOCTh NMPUMEHEHHUS T'PYIIIOBBIX
(dbopM B3aUMOJEHUCTBUS MPH peIIeHNH yueOHOH 3a1auu;

BbIOMpATh TEMAaTHKYy W METOJAbl COBMECTHBIX JACHCTBUHM C y4éTOM OOLIMX HMHTEPECOB U
BO3MOJKHOCTEH Ka)KJ0T0 4iIeHa KOJUIEKTHBA;



IIPUHUMATD 1I€JI1 COBMECTHON JI€ATEIbHOCTH, OPIraHU30BbIBATH U KOOPAUHUPOBATH AECHCTBUS
o €€ JOCTHKEHHUIO: COCTAaBJIATh IUIAH JCHCTBUHM, pacCIpeneiaTbh pOad € Y4ETOM MHEHMU
YYaCTHUKOB, 00CY>KIaTh pe3yIbTaThl COBMECTHON pabOTHI;

OLICHMBATh Ka4€CTBO CBOEIO BKJIA/a U KaXK/I0T'0 YYaCTHUKA KOMaH/bl B OOIIMKA pe3ysbTaT 1o
pa3paboTaHHBIM KPUTEPHUSIM;

npepiaraTb HOBBIE IMPOEKTHI, OLIEHMBATh WJIEU C MO3UIUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATH MO3UTUBHOE CTPATETMUECKOE TIOBEJEHHUE B PA3IMUHBIX CUTYalUsAX, IPOSBIATH
TBOPYECTBO ¥ BOOOPaKEHHE, OBITh MHUIIMATUBHBIM.

OgiajeHHe YHMBePCAJIbHBIMH PeryJsiTHBHBIMM 1eHCTBUSIMH:

1) camoopranu3anusi:

MCI0JIb30BaTh OMOJOTUYECKHE 3HAHUSI JUIsl BBISIBIIEHUS IPOOJIEM M MX PELIECHUS B )KU3HEHHBIX
1 y4eOHBIX CUTYyalLUAX;

BBIOMpATh Ha OCHOBE OMOJIOTUYECKMX 3HAHUMN IENIEBBIE M CMBICIOBBIE YCTAHOBKH B CBOUX
JNEUCTBUAX M TMOCTYIKax IO OTHOLICHUIO K MHUBOW MPHUPOAE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKPYKaIOINX;

CaMOCTOSITEJIBHO OCYIIECTBIIATh TO3HABATEIbHYIO JESTEIbHOCTb, BBISBIATH MPOOIEMBI,
CTaBUTh U GOPMYIHPOBATH COOCTBEHHbIE 33/1a4l B 00Pa30BaTENbHON ACSITEIbHOCTH U )KU3HEHHBIX
CUTYaIUsIX;

CaMOCTOSITEJIBHO COCTaBJIATh IJIaH PEUIEHUS MpoOJeMbl C y4ETOM HMEIOIIUXCS PECcypCoB,
CcOOCTBEHHBIX BO3MOKHOCTEH U MIPEOUTEHUI;

JlaBaTh OLIEHKY HOBBIM CUTYAaIlHsIM;

paciupsATh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JieNlaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OILICHUBATh MIPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (POPMHUPOBAHUIO M TIPOSBIICHUIO IIMPOKON APYAMIIMH B Pa3HBIX 0OJACTAX
3HaHWH, TIOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJbTYPHBIA YPOBEHD.

2) CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYaIlUsiM, BHOCHUTb KOPPEKTHUBBI B JIE€ATEIbHOCTh, OILICHHWBATH
COOTBETCTBUE PE3YJIbTATOB IIEJISM;

BJIJIETh HAaBBIKAMHU MO3HABATEIbHON pereKCHr KaK OCO3HAHHUS COBEPIIAEMBIX JEHCTBUN U
MBICIIUTEIBHBIX TPOIECCOB, UX PE3YJIbTaTOB U OCHOBAHUH, UCIOJIB30BaTh NMPUEMBI pediekcuu s
OIICHKHU CUTYalllU, BEIOOPA BEPHOTO PEIICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHUS [0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yIbTaTOB ACATEIbHOCTH;

3) npuHATHE Ce0s1 U APYrUX:

MPUHUMATD ce0sl, MIOHUMAas CBOU HEJOCTAaTKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPU aHAIIU3€ PE3yIbTaTOB JAEATeIbHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OLINOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIMH APYrOro YeJOBeKa.

INPEAMETHBIE PE3YJIBTATbBI

IIpenmertHble pe3ynabTaThl ocBoeHHs nporpammbl COO mo Ouosioruu Ha 0a30BOM YpOBHE
BKJIIOYAIOT crenupuyeckue Uit ydyeOHoro mpenmera «buonorus» HaydHble 3HAHUS, YMEHHs U
crocoObl  JECWCTBHM MO OCBOCHMIO, MHTEPIPETAllM W TNpeoOpa3oBaHHUIO 3HAHUM, BUIbI
JEATeIbHOCTH O MOJYYEHUI0 HOBOTO 3HAaHUS M NPUMEHEHUIO 3HAHMHA B Pa3IMUYHBIX y4eOHBIX
CUTYallUsIX, @ TAKXKE B PEaJIbHBIX KU3HEHHBIX CUTYAIUX, CBS3aHHBIX ¢ Ouonorueil. B mporpamme
IpEeIMETHBIE Pe3yNIbTaThl IPECTABIICHBI 110 T0J1aM 00yUeHHS.



[IpenmerHbie pe3ynbTaThl OCBOSHHS yueOHOTO npeamera «buonorus» 6 10 knacce NOIKHBI
OTpaxkarb:

c(OPMHPOBAHHOCTh 3HAHUH O MeCTe W POJNM OHMOJIOTHM B CHUCTEME HAYYHOTO 3HAHHS
€CTeCTBEHHBIX HayK, B ()OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpPA U
HAyYHOTO MHPOBO33PEHHs, O BKJIAJE POCCHMCKHUX M 3apyOekHBIX YUEHBIX-OHMOJIOTOB B pa3BUTHE
onosornu, PyHKIIMOHAIBHOW TPAMOTHOCTH YeJIOBEKA ISl PEIICHHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COJEpKaHUE OMOJIOTMYECKUMX TEPMHUHOB U TMOHSATUH: JKU3Hb, KJIETKa,
opranusM, MeTadoau3M (0OMEH BEUIECTB U IPEBpAILlEHUE PHEPIUH), TOMEOCTa3 (CaMOPETyJIsLus),
YpOBHEBasi ~ OpraHM3alusl  KUBBIX  CUCTEM, CaMOBOCIPOM3BE/EHUE  (PEemnpoayKIus),
HACJIEICTBEHHOCTb, N3MEHYUBOCTb, POCT U PA3BUTHUE;

YMEHHE u3Jlararb OWOJIOTMYECKHE TEOpUM (KJIETOYHAas, XPOMOCOMHas, MYyTallMOHHas,
LEHTpaJbHas JIoTMa MOJEKyIsipHOH Ouosiorun), 3akoHbl (I'. Menpens, T. Moprana, H. W.
BaBuiioBa) u yueHust (0 LEHTpax MHOrooOpasusi U MPOUCXOXKIEHUS KyabTypHbIX pacteHuid H. W.
BasuiioBa), onpenensaTs rpaHuLbl UX IPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

YMEHHE BIJIAJETh METOJAaMU HAy4YHOIO IMO3HAHUS B OHMOJOrMM: HAOIIOACHHE U OIHCAHHE
KUBBIX CHCTEM, TMpPOIIECCOB U SBIEHUH, OpraHu3alnus W MpOBEIEeHUE OHMOJIOIHYECKOT0o
OKCIEPUMEHTA, BBIJBMIKEHHE THUIIOTE3bl, BBIABJICHHE 3aBHCHUMOCTH MEXIY HCCIETyeMbIMU
BEJTMYMHAMHU, OOBSICHEHHE MOTYYE€HHBIX PE3YIbTaTOB, UCIOJIb30BAHHBIX HAyYHBIX OHITUH, TEOPHUIl
1 3aKOHOB, YMEHHE JIe1aTh BHIBObI HA OCHOBAHHUHU MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJCNATh CYIIECTBEHHBbIE IMPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U 3SYKapHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPIaHW3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHA BELIECTB U
MIPEBPALEHUS] DHEPIHMH B KiE€TKe, (POTOCHHTE3a, IUIACTUYECKOTO M 3HEPreTHYeckoro oOMeHa,
XEMOCHHTEe3a, MHTO03a, MEH03a, OIUIOJOTBOPEHUS, Pa3MHOXKEHMs, WHAWBHUIYaJIbHOTO Ppa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHUE NPUMEHSTh MOJY4YEHHbIE 3HAHUS JUIsl OOBSICHEHUS OMOJIOTMYECKHUX IPOLECCOB U
SBJICHUH, JUI NMPUHATUSA MPAKTUYECKUX PEIICHUH B MOBCEIHEBHON XXHM3HM C LIEIbI0 O0OecredeHus
0€30I1aCHOCTH CBOETO 3/I0POBbsI M 370POBbsl OKPY>KAIOLIUX JIO/IEH, COOIIOEHUS HOPM I'PaMOTHOTO
MIOBEJICHUSI B OKpYXKAWOLIEH NpUpPOIHONW cpesne, MOHMMaHUE HEOOXOJMMOCTH HCHOJIb30BAHUSA
JNOCTMDKEHUM ~ COBpeMEHHOW  Omojoruu M OMOTEXHOJIOTMH  Ajs  palMOHAJIbHOIO
IIPUPOJIOTIOJIB30BAHHUS;

yYMEHHE pelaTh »3JeMEHTapHble TIEHETHYEeCKHE 3aJaud Ha MOHO- U JUTMOpHUAHOE
CKpELIMBaHUE, CLIETIJICHHOE HACJIE0BaHUE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS IS
IpeJCKa3aHMsl HaclleZJ0BaHUs IPU3HAKOB y OPraHU3MOB;

YMEHHUE BBINOJHATh JIA0OpaTOpHble M HpPaKTUYeCKue paboThl, cOOIr0AaTh MpaBHia IPH
paboTe ¢ yueOHbIM U 1a00PATOPHBIM 000PYAOBAHHUEM;

YMEHUE KPUTHUYECKH OIICHHBAaTh U HHTEPIPETUPOBaTh HHGPOPMALUIO OHOJOrHYECKOro
COJiepKaHUs, BKJIIOYAIOIIYIO IICEBJOHAyYyHbIE 3HAHHUS M3 pa3IMYHBIX HCTOYHHUKOB (CpelcTBa
MaccoBOil MHQOpPMaLUK, HAYYHO-NOMYJSPHbIE MaTepHajbl), 3TUYECKUE ACHEKThl COBPEMEHHBIX
UCCIIeIOBaHUI B OMOJIOTHUH, MEIULIMHE, OMOTEXHOJIOTUH;

yMEHHE cO03/1aBaTb COOCTBEHHbIE IHCbMEHHbIE U YCTHBIE COOOIIEHHUs, 0000mas
OMOJIOTHYECKYI0 HH(POPMALIHIO U3 HECKOJIBKMX MCTOYHUKOB, TPAMOTHO MCIOJIb30BaTh NOHSATUIHBIN
anmapar OMOJIOTHH.

HpC,Z[MeTHLIC PE3YJIbTaThl OCBOCHUSA y‘-IC6HOTO npeamMeTa «buonorus» ¢ 11 knacce JOJDKHBI
OTpaXKarTh:

c(OPMHUPOBAHHOCTH 3HAHHUI O MECTE U POJIM OUOJIOTHH B CUCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (JOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MUpa U HAYYHOTO



MHUPOBO33PEHUS, O BKJIAJE POCCUHCKUX U 3apyOIKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GyHKIMOHATBLHON TPAMOTHOCTH YEJIOBEKA ISl PEIICHUS )KU3HEHHBIX 33/1a4;

YMCHHC PAaCKpPbIBATh COACPIKAHUC 6I/IOJIOFI/I‘-IGCKI/IX TCPMHHOB U HOHATHH: BU/, ITOIYJIALINAA,
reHo(hOH/I, IBOJTIONHS, JBMKYIIHUE CHITBI ((PaKTOPBI) IBOJIIOLUHU, IPUCTIOCOOIEHHOCTh OPraHNU3MOB,
BHJI000Pa30BaHUE, YKOJIOTHUUYECKUE (PaKTOPBI, SKOCHCTEMA, TPOAYIICHTHI, KOHCYMEHTHI, PeyIICHTHI,
[[ENU MUTAHUS, YKOJIOTHYECKasi TUpaMHu/ia, OMOTEOoIeH03, brocdepa;

yYMEHHUE U3JIaraTb OMOJIOTHUECKHe Teopuu (dBoJtoninonHas teopus Y. JlapBuHa, cUHTeTHYECKAS
TEOPHSI IBOJIIOIUH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apopbiieBoro cxojctsa K. M. bapa,
Yyepe0BaHMsI TIaBHBIX HallpaBJieHu U myteit sBosroruu A. H. CeBeprioBa, yuenus o 6uochepe B.
. Bepnackoro), onpenensTh rpaHuLibl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMCHUC BJIAZICTh MCTOAAMU HAYYHOTI'O ITIO3HAHUA B OUOJIOTHH: Ha6J'II-OI[€HI/I€ 1 OIIMCAaHUEC )KHUBBIX
CHUCTCM, ITPOLECCOB U SIBJIeHI/IfI, opraHusanus 1 NpoBCACHUC OMOJIOTMYECKOTO SKCIICpUMCHTA,
BBIJIBUKCHHUEC THIIOTE3bI, BBIAABJICHUC 3aBUCUMOCTH MCKY UCCICAYCMbIMU BCJINYHNHAMU,
00BsICHEHUE MOJIYYCHHBIX PE3YJIbTATOB, UCIIOJIb30BAHHBIX HAYUYHBIX HOHHTHfI, Teopnﬁ U 3aKOHOB,
YMCEHHUEC ACTIaTh BHIBOABI HA OCHOBAHUU MOJTYUYCHHBIX PE3YIbTATOB,

YMCEHUEC BBLACIATE CYIICCTBCHHBIC ITPU3HAKHU CTPOCHUA OHMOJIOTMYECKNX OOBEKTOB: BHUIOB,
MOTYJISIIIA, TTPOAYIIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OMOTEOIIEHO30B U 3KOCHUCTEM, OCOOCHHOCTH
MIPOIIECCOB: HACIIECICTBEHHON M3MEHYHBOCTH, ECTECTBEHHOTO 0TOOPa, BHI000pa30BaHus,
MPHUCTIOCOOJICHHOCTH OPraHU3MOB, ACHCTBUS SKOJIOTUIECKUX (DAKTOPOB Ha OPraHU3MEIL, TIepeHOCca
BEIIECCTB U MIOTOKA YHEPTUU B SKOCHCTEMAX, aHTPOIIOTCHHBIX H3MEHEHUH B AKOCHCTEMaX CBOCH
MECTHOCTH, KPYrOBOPOTA BEIIECTB M OMOTCOXMMHUIECKUX IIMKIIOB B Orocdepe;

YMCHHUEC IMPUMCEHATH IIOTYUYCHHBIC 3HAHUA 1JIA 00BACHEHHS OMOJIOTUYECKHX IMponecCcoB U ﬂBHeHHﬁ,
JJIA IPUHATHUSA TPAKTHYCCKHUX peH_IeHI/Iﬁ B HOBCG,Z[HGBHOﬁ KHU3HHU C LCIIBIO oOecrneueHUs
0€30I1aCHOCTH CBOETO 3A0POBbA U 310POBbS OKPYIKAIOIIUX Hmﬂeﬁ, CO6J'II-O,I[€HI/IH HOPM I'paMOTHOT'O
IIOBCIACHUA B OKPY)KaIOHIeﬁ HpHpO,Z[HOﬁ cp€ac, IOHUMaHUEe HCO6XOI[I/IMOCTI/I HCIIOJIb30BAaHUA
,Z[OCTI/I}KGHI/II\/'I COBpCMCHHOfI ouooruu JJI palilMOHAJIBHOI'O IMIPHUPOAO0II0JIb30BaHNA;

YMEHHE pelIaTh IeMEeHTapHble OMOJIOTHYeCKUe 3a]aui, COCTABISATh CXEMBbI IIEPeHOCca BEIIECTB U
SHEPruM B dKocucTeMax (Lenu MUTaHus);

YMEHUE BBITIOJIHATH Ja00paTOPHBIC U MPAKTHUECKUE pabOThI, COOII0IATH MpaBKiIa MPU paboTe ¢
y4eOHBIM U JIa00paTOPHBIM 000PYIOBaHUEM;

YMCHHUEC KPUTUYICCKHU OLCHUBATDL U UHTCPIPETUPOBATH I/IH(bOpMaI_[I/IIO OHOJIOTHYECKOTO COACPIKAHUAA,
BKIIFOYAIOMIYIO IICEBAOHAYYHBIC 3HAHU U3 PA3JIMYHBIX HCTOYHHUKOB (CpCI[CTBa MacCcoOBOM
HH(bOpMaHHH, HAayIHO-TIOITYJISIPHBIC MaTepI/IaJ'H)I), paccMaTpruBaTh rJ100aJbHBIE YKOJIOTHYCCKHIE
HpO6J’ICMH COBpPCMCHHOCTH, q)OpMI/IpOBaTL 10 OTHOIICHHUIO K HUM CO6CTBCHHYIO MO3HIIHIO,

YMEHHUE CO3/1aBaTh COOCTBEHHBIC TUCHbMEHHBIC U YCTHBIE COOOMIEHMsI, 0000I11as OMOJIOTUIECKYIO
WHGPOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCIOJIh30BATh MOHSATHIHBIN amnmapar
OUOJIOTHUH.

TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC



KoandecTBO 9acoB

Kon

IIpa

DJIEeKTPOHHbIE
Ne HanmMeHoBaHMe pa3je/ioB U TeM o K (uudpossbie)
Bcer JbH Yyeck
n/n NPOrpamMmbl o0pa3oBaTte/ibHbIE
0 ble ue
pecypcbl
pad pa6o
OTBI | TbI
bu6mmoreka [{OK
1 b 2 :
HOMOTILE Kart Hayka 05 https://m.edsoo.ru/7f41c292
2 JKuBBIe CHCTEMBI M IX OpraHu3aIus 1 Bubmrorexa LIOK
P 1 https://m.edsoo.ru/7f41c292
3 XUMHYECKUI COCTaB U CTPOCHHE 8 1 bubnuorexa [JOK
KJICTKH https://m.edsoo.ru/7f41c292
4 U3 He AT EHOC . 6 bu6moreka [IOK
W3HEIICATEIIHBHOCTD KIIETKH
ACATER s https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHue ¥ MHIUBUIYAJIBHOE 5 1 bu6moreka [IOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41c292
HacnenctBeHHOCTE U UBMEHUYUBOCTD bu6mmoreka [IOK
6 8 15
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenexkuusi oprann3MoB. OCHOBBI 3 bu6moreka [IOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41c292
bu6moreka [IOK
8 P 1
C3CPBHOE BpeMA https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I1O 34 0 4
[TPOT'PAMME
11 KIIACC
Kosan4yecTBo yacos
Kou | Ipa JJIeKTPOHHBbIE
Ne HaumenoBaHue pa3ie/ioB H TeM Tpo K (ungposbie)
Bce | abH 4ecK
n/n NPOrpamMmmbl oOpa3oBaTeJibHbIE
ro ble ue
pecypcbl
pad pado
OTHI | TbI
1 DBOJTIOITMOHHAS OMOJIOTHS 9 1 bubmmorexa LIOK
OJIORHO R https://m.edsoo.ru/7f41cc74
9 BoO3HUKHOBEHME U pa3BUTHE )KU3HU 9 05 bubnuorexa [IOK
Ha 3emie ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
3 OpranusMsl ¥ OKpyXarolas cpeaa 5 1

https://m.edsoo.ru/7f41cc74
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4 Coo01iecTBa 1 SKOJOTHUECKHE 9 bubmuoreka [IOK
CHCTEMBI https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
5 P 2
C3CPBHOC Bpems https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 25

[TPOTPAMME
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