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INOACHUTEJIBHAA 3AIINCKA

[Ipu pa3paboTke mporpaMMmsbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JJISl ONPEACICHUs
HOJIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» cocTaBUIIM:
koHuenryanbHbie nonoxkeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ybTaToB OO0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJTOTOBKU BBITYCKHHUKOB, TOJIOKEHUS 00
O0IMMX LEISIX M MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro
obmero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHUs O criennpuke OUOJIOrHuH,
e 3HaYeHHWU B IIO3HAHMU >KUBOH IMPUPOJBI M OOECHEYEHMM CYIIECTBOBAHMS 4YEIOBEYECKOIO
obmiectBa. CorylacCHO Ha3BaHHBIM ITOJIOXKEHUSM, ONPEICICHBl OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma no Guosnoruu AaéT NnpeacTaBieHue o LelsaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTaHUsI M pa3BUTUS oOyyaroIuxcs cpeacTBamu ydeOHoro mnpenmera «buomorusy,
onpezaenseT 00s3aTeIbHOE NPEIMETHOE COJAEP)KAHUE, €ro CTPYKTYpPY, PpaclpelieieHHue I0
paszenaM U TeMaM, PEKOMEHJYEMYIO IOCJIE0BAaTEIbHOCTh U3YyUeHUsl y4eOHOro marepuania c
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€l, JIOTMKH 00pa30BaTeNIbHOrO Ipolecca,
BO3PACTHBIX 0COOEHHOCTEH 00yUarouxcsl.

B mporpamme 10 OHONOTMHM TakKe YUYUTHIBAIOTCS TPEOOBaHHS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MPEIMETHBIM pe3yinbraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOM AeATeNbHOCTH/y4eOHBIX JeHCcTBUI 00yyaromuxcs mno
OCBOCHHMIO COJIEpKaHUsI OMOJIOrMUECKOro 00pa3oBaHUsl.

B nporpamme no 6uosorum (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPUHIIMII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouonoruw, Oiarojapss dYemMy B HEH MPOCMAaTPHBAETCS
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBSA3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHUS, ILIEHHOCTHBIX  OpPUEHTALUH  JIMYHOCTH, SKOJIOTMUYECKOTO  MBIILICHHUS,
NpPEICTaBICHUNA O 370pOBOM 0O0pa3e KHU3HH W OEpeXHBIM OTHOIICHHEM K OKpYKaromen
npupoaHoil cpene. IlosToMy Hapsiay ¢ u3ydeHHEM OOLIEOMONIOrMYECKUX TEOpUd, a TakkKe
3HAaHUH O CTPOCHUHU KHUBBIX CUCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKU3HU ISl PEIICHHS PUKIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUITAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMK  YEJOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHMS 3KOJOTMUYECKH 1€J1eCO00pa3HOro MOBEIECHUS B OKpYKarollel NMPUpPOIHON cpese,
aHau3a BIMSHUSA XO3SHCTBEHHOM JEATEIBbHOCTH 4YEJIOBEKa Ha COCTOSIHHE NPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCWJICHWE BHUMAHHMS K TPUKIAJHOW HAIMPABICHHOCTH y4eOHOTO
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTMMOCTHIO OOECTICUeHHsI YCIOBUH Ui pEeIIeHUs
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYeCKOro o0pa3oBaHus, KOTOpas NpeArnoiaraer
dopmupoBaHHe y 00ydaromuUXcs CIOCOOHOCTH afaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHOoe MmecTo. OHa
oOecrieunBaeT (popMupoBaHue Yy OOy4alOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacumpsieT 1 00001IaeT 3HaHUS O )KUBOI MpUpPoe, €€ OTIIMYUTEIbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DSBOJIIONWHW, CO3MaET YCIOBHS UIS: TIO3HAHUS 3aKOHOB YXHBOW TPHPOJIBL,
¢dopMupoBaHus (YHKIIMOHATIHLHOW TIPaMOTHOCTH, HABBIKOB 37J0pPOBOr0 M Oe30macHOro obpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIIUIEHUS, IEHHOCTHOT'O OTHOIICHHUS K )KUBOI MPUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHune OWMONIOTHS HWMEET TakXkKe JUIsl peIIeHUs BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 337a4 CPEAHETO OOIIero oOpa3oBaHus, colManu3anuu odyqaronuxcs. M3yuenue



Ouonoruu obecrieuynBacT YCIIOBUS TS dbopMHupOBaHHS WHTEIJICKTYaJIbHBIX,
KOMMYHHKAITUOHHBIX U HWH(QOPMAIIMOHHBIX HABBIKOB, ICTETHYECKON KYJIBTYPHI, CIIOCOOCTBYET
WHTETpAIM OWOJIOTMYECKUX 3HAHUHN C MPEJCTABICHUSMHU U3 JIPYTHMX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, (U3HKHU, XUMUU U reorpaduu. HazBaHHbBIE TOJIOKEHUS O TIPEAHA3HAYCHUN YI€OHOTO
npeamera «buosorus» COCTaBUIM OCHOBY JUISl OMNPEICICHHS TOAXOJOB K OTOOpYy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TTPEIICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIIMHA KYJIBTYPOCOOOPA3HOTO MOAXO0Aa, B COOTBETCTBUU C KOTOPHIM OOYYarOmIuecs TOJKHBI
OCBOMTH 3HAHUS M YMEHUS, 3HAYMMBbIC 11 (POPMHUPOBAHKS OOIIECH KYJIbTYPHI, ONMPEACISIONINE
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCETHEBHOM KM3HU U MPAKTHUECKOU AesTeibHOCTH. Oco00e MECTO B 3TOM cuUCTeMe 3HAHUU
3aHUMAIOT DJIEMEHTHI COJAEpXKAHUS, KOTOphIE CIy)KaT OCHOBOM I (opMupoBaHuUs
MPEJCTABICHUH O COBPEMEHHON €CTECTBEHHO-HAy4YHOM KapTUHE MHpa M I[IEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIONIMX I'YMaHU3AIUN OHOJIOTHYECKOro 00pa3oBaHUs.

CTpyKTypHpOBaHUE COJCpXKaHUS y4eOHOro MaTepuaga B TporpaMme IO OHOJOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIMYUTEIBHBIX OCOOEHHOCTAX
J)KUBOW MpPUPOABI, O €€ YPOBHEBOM OpraHu3alMd U 3BOJIIONUU. B COOTBETCTBUM € 3TUM B
CTPYKType y4debHoro mnpeamera «buonorus» BbIIEIEHBI CIEAYIOIINE COACpP)KATEIbHbBIC JTUHUU:
«buonorus kak Hayka. MeTo/ibl HAy4YHOTO NO3HaHUA», «KieTka kak OMOJIOTHYeCcKas CUCTEMAy,
«Opranu3m Kak Ouosiormueckas cucrtemay, «CucrteMa U MHOrooOpa3ue OpraHudecKoro MUpay,
«OBOIIOLHUS )KUBOU MPUPOBD», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Leny u3ydenus yuebHoro mnpemmera «buonorus» Ha 06a30BOM YpOBHE — OBJAJCHHUE
00yJalOIMUMHUCS 3HAHUAMHU O CTPYKTYPHO-(QYHKIMOHAJIBLHOW OPraHU3alliid J>KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOIB30BaTh 3TU 3HAHMS JJIsi TPAMOTHBIX JIEHCTBHI B
OTHOIIICHUH OOBEKTOB KMBOU MPUPOJIBI M PEIICHUS PA3IUYHBIX KU3HCHHBIX TPOOJIEM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buosorusi» Ha 0a30BOM YpOBHE
obecreunBaeTCs peleHrueM CAeAYIOIMMX 3a/1a4u:

OCBOEHHE OOYYaIOIIMMHUCA CHCTEMbl 3HAaHUH O OHOJOTMYECKHX TEOpHUSAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3axX, MpaBWiIaX, CIYKal[UX OCHOBOW st (OpMUPOBAHUS
MPEJCTABICHUA O €CTECTBEHHO-HAYYHOM KApTHHE MHUpa, O METOAAaX HAYYHOI'O ITO3HAHWS,
CTPOCHHMHM, MHOTOO0OpPa3MU M OCOOCHHOCTSIX KHUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHHU3allvu,
BBIIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHue Yy OOYYarOMIMXCs TMMO3HABATEIbHBIX, MHTEIJIEKTYalbHBIX W TBOPUYECKHX
CIOCOOHOCTEN B MPOIECCE aHANIM3a JIAHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAyYHBIX B3TJIAJIOB,
UJIEW U MOJIXO0J0B K U3YUYECHHIO JKUBBIX CHCTEM PA3HOTO YPOBHS OpraHU3aLNH;

CTaHOBNIEHHE Yy OOydJaromuxcsi oOmel KyabTypbl, (YHKIMOHAIBHONW TPAMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OIEHUBATH SBICHHUS OKPYXKAIOIIETO MUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUWU 3HAHHWI U OMBITA, TOJYYCHHBIX TTPU U3YICHUH OUOJIOTHH;

dbopMupoBaHHe y OOYYarONIUXCS YMEHUW WLTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUM B MPAKTUYECKOM JEATETbHOCTH YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOIOTUA;

BOCITUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEIOBEKOM >KHBOM MPUPOJIBI,
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUUECKUX HOPM MPHU MPOBEICHUN
OMOJIOTMYECKUX MCCIICOBAHUM;

OCO3HAaHHE LEHHOCTU OMOJOTHYECKUX 3HAHWM JIJIsl TIOBBIIICHUS YPOBHS JKOJOTHYECKOU
KYJBTYpPHI, 7151 (GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;



INpPUMEHEHHE MPUOOPETEHHBIX 3HAHUNW M YMEHUH B IOBCEIHEBHOM KHU3HU ISl OLICHKU
MOCJIECTBUIM CBOEH JAEATENILHOCTH IO OTHOLICHHIO K OKpYXKaromeil cpene, COOCTBEHHOMY
3JI0pOBBI0, 00OCHOBAHME U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucteme cpennero obuiero oopazoBanus «buonorusy», nzydaemas Ha 0a30BOM YpOBHE,
ABIIIETCSL 00s3aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOSIIMM B COCTaB MpPEIMETHOW o0nactu
«EcTecTBeHHO-HaY4HBIE TPEIMETHI.

Jlnst u3ydenust Ouosioruy Ha 0a30BOM YPOBHE CPETHETO O0IIero 00pa3oBaHUS OTBOJIUTCS
68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).
[Iporpamma pa3paboTaHa B COOTBETCTBHHM ¢ yueOHBIM IutaHoM MBOY BomabmebpycsHckoi
COII Ne7» nyst ypOBHsSI OCHOBHOTO OOILEro 0Opa3oBaHUsl C MCIOJb30BAaHUEM COBPEMEHHOIO
000pyI0BaHUs IIEHTPA €CTECTBEHHO-HAYYHOM M TEXHOJOTMYECKOW HampaBieHHOCTH «Touka
pocta». Ha 6a3e mentpa «Touka pocra» oOecreuuBaeTcs peanu3anus 00pa3oBaTEIbHBIX
IpOTpaMM €CTECTBEHHO-HAyYHOW M TEXHOJOTHMYECKOW HAINpaBICHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUU C TpeOOBAaHUAMU 3aKOHOAATENILCTBA B cdepe o00pa3oBaHUS U C Y4ETOM
pexomennanuit denepanbHoro omeparopa yuebHoro mpeamera «buonorus». Vcnonb3oBaHue
obopynoBanus neHTpa «Touka poctay mpu peann3anuu JaHHON pabodeil mporpaMMbl MO3BOJSET
CO3/1aTh YCIIOBUSI:

¢ 1A paClIUPCHUA COACPIKAaHUS KOJIbHOIO OHOJIOrHYECKOI0 O6p830BaHI/IH;

* JJIS TIOBBIIICHHS ITO3HABATEIHHOW AKTHBHOCTH OOYYarONIMXCS B €CTECTBEHHO-HAYYHOMN
obnacry;

e JUISI pa3BUTHS JMYHOCTH peOEHKAa B Tporecce OOydeHHsS OWOJIOTHH, €ro CIOCOOHOCTEH,
(GopMHUPOBaHHUS U YIOBJICTBOPEHHSI COIIMATIBHO 3HAUMMBIX HHTEPECOB U MIOTPEOHOCTEH;

* IJIA pa6OTI)I C OI[apéHHBIMI/I IOKOJIbHUKaMHU, OpraHu3allii UX PAa3sBUTHA B PA3JIMUYHBIX o0JacTax
00pa3zoBaTenbHON, TBOPUECKON NeATETLHOCTH.

[Tpumensist 1MGpoBble J1abOpaTOPUM Ha ypoKax OWOJIOTHH, YYallMecs CMOTYT BBIIOJHUTh
MHO’KECTBO JJAOOPATOPHBIX padbOT M SKCIIEPUMEHTOB 10 nporpamme buomnorus.

KiroueBble BocmUTaTeIbHbIE 321241 :

-YCTaHOBJICHUE JIOBEPUTEIBHBIX OTHOLIEHUH MEXKIY YUUTEIEM U €ro y4YeHHKaMmy,
CIIOCOOCTBYIOIMX MO3UTHUBHOMY BOCHPUSITHIO y4YallUMHCS TpeOOBaHMI W Mpoch0O y4HTEns,
NPUBJICYEHUIO WX BHHMMaHHA K O0O0CyXJaeMoll Ha ypoke HH(OpMalMH, aKTUBHU3ALMHM HX
IMO3HABATEIILHOM JICSITCIIHHOCTH,

-o0yX/IeHNEe MIKOJbHUKOB COOIIOAATh HAa YPOKE OOIIENPUHATHIE HOPMBI ITOBEICHUS

- HWCIOJB30BaHHE BOCIUTATENBHBIX BO3MOXKHOCTEH COJEpiKaHUsA yd4eOHOro MpeaMeTa uepes
JEMOHCTPALIMIO JIETSM MPUMEPOB OTBETCTBEHHOTO, TPAXJTAHCKOTO IOBEJICHHUS, MPOSBICHUS
YEJIOBEKOIIOOUS U TOOPOCEPICYHOCTH, Yepe3 MoI00p COOTBETCTBYIOIINX TEKCTOB JJISI YTCHHSI,
3a/1a4 JUI pelIeHus, KeHCOB U JUCKYCCUI; COTPYAHNUYECTBA U B3aUMHOW ITOMOIIIH;

-IPUMEHEHNE Ha YpOKEe HHTEPAKTHBHBIX (OPM pPaOOThI CTUMYJIUPYIOUIMX I103HABATEIbHYIO
MOTHBAIIMIO IIKOJIBHUKOB; AMCKYCCHUH, KOTOPBIE NAIOT YYallUMCS BO3MOKHOCTb MPHOOpPECTH



OTIBIT BEJCHUSI KOHCTPYKTHUBHOTO JMAajora; IpynmnoBoil paboTel wind paboThl B Mapax, KOTOpbIE

y4aT IKOJFHUKOB KOMaHIHOHN paboTe U B3aUMOJICHCTBHUIO C APYTUMU JICTHMH,

~ApTYMCHTUPOBAHUA U OTCTABAHUA CBOCH TOYKH 3pCHUA.

Ne | Paznenst ®opmbl paboThHI KonnuectBo yacon
10 xnacc
1 | buonorus kak Hayka. JlaGopaTopHsbie u 2
MPAaKTUYECKHE PAOOTHI
2 JKuBble cUCTEMBI U HX 1
OpraHu3aIysl.
3 | Xumudeckuii coctaB u cTpoeHue | JlabopaTopHbie U 8
KJICTKH. MPAaKTUYECKHE PAOOTHI
4 JKusnenesaTenbHOCTh KIETKU 6
5 | PasmHoxxeHue u uHIUBUAYyaIbHOE | JlabopaTopHbIe 5
pa3BUTHE OPTaHU3MOB. MPAaKTUYECKHE PAOOTHI
6 | HacnencTtBeHHOCTH U JlaGopaTopHsble 8
U3MEHYHMBOCTb OPTaHU3MOB. MPAaKTUYECKHE PAOOTHI
7 | Cenexuust OpraHu3MOB JlaGopaTopHsble u 3
IpaKTHYECKHE paboThl
1 | DBosoLMOHHAs OUOJIOTHSL. JlaGopaTopHsble u 9
NPaKTUYECKHE PaOOTHI
2 | Bo3HUKHOBEHUE U pa3BUTHE JlaGopaTopHsble u 9
KHU3HU Ha 3emie. NPaKTUYEeCKHE PabOTHI
3 | Opranusm u okpyxatomias cpega | JlabopatopHsle u 5
NPaKTUYEeCKHE PabOThI
4 | Coob1iecTBa U 3KOJIOTUYECKHE JlaboparopHsble u 9
CHCTEMBI NPaKTUYECKHE PaOOTHI




COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OHMOJIOTHH C OOIIECTBEHHBIMU, TEXHHYECKUMHU U JPYTUMU
€CTECTBCHHBIMU HayKaMu, (Quiocoduei, 3TUKOH, I3CTETUKONM u mpaBoM. Ponp Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CucreMa OMOJOrHYeCKUX HayK.

MeTop1 TO3HAHUS KUBOU MPUPOABI (HAOIIOIEHUE, SKCIIEPUMEHT, OMMCaHUe, U3MEpPEHHeE,
KIJIacCU(UKAIIUsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumuu:

[Toptpetsi: Y. dapBun, I'. Mennens, H. K. Konbuos, x. Yorcon u @. Kpuk.

Tabmue! u cxeMbl: «MeTo/Ibl TO3HAHUS KUBON TPUPOIBI.

JlabopaTopHble 1 NpakTHYeCKHEe PadoThI:

[Tpaktueckass pabora Ne 1. «lcnonp3oBaHuE pa3iIMYHBIX METOJOB IPU H3YYEHUU
OHOJOTUYECKIX 0OBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

JKubie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Owojoruu. OTIuYHMe >KUBBIX
CHUCTEM OT HEOPTAaHHUYECKOU MPUPOJIBI.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPpOBHU OpraHu3aluu OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYIALHOHHO-BHIOBOM,
AKOCHUCTEMHBIH (OMOTe01eHOTUYECKHIA), OMOC(hHEPHBIA.

JdemMoHcTpaumMu:

Tabmuiel u cxembl: «OCHOBHBIE TPHU3HAKU KHU3HU», «YPOBHU OpraHU3alUU >KUBOU
IPUPOJIBI».

O6opynoBanue: moaens Mosekyinl JJTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMHYECKUH  COCTaB  KJIETKM.  XUMHUYECKHE  DBJEMEHThl:  MaKpOAJIEMEHTHI,
MHUKpPO3JIeMEHTHL. BoJia 1 MUHEpallbHbIE BEILIECTBA.

OyHKIIUA BOJBI M MUHEPAIBbHBIX BeleCTB B KieTke. [lojaepkaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHre 6€TKOB. AMUHOKHCIOTBI — MOHOMEPHI OenkoB. HezameHnmbie
U 3aMEHHUMbI€ AMHUHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OENKOBOI
MOJIEKYJIbI (TIEpBUYHAs, BTOPHYHAS, TPETUYHAs U UYETBEPTUYHAS CTPYKTypa). XUMHUYECKHE
cBoicTBa 0enKkoB. buonornyeckue GyHKIN OEITKOB.

®epMeHTHl — Ouonornueckue KarammzaTopbl. CTpoeHHe ¢GepMeHTa: aKTHBHBIA ILIEHTD,
cyoctpatHas crneuuduuHoctb. Kodepmentsl. Burtamunbl. OTinuust  (QepMEHTOB  OT
HEOPTraHWYECKUX KaTaJln3aTOPOB.

YrneBoapl: MOHOCaxapuabl (TJIFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JIAaKTO3a) W TMOJNMCaxapuibl (KpaxMmal, TJHKOTeH, MeJUToNo3a). buomornyeckue QyHKIUN
YTJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapoduibHO-TUAPOGDHOOHBIE
cBoiicTBa. buonorndeckue Gpynkmuu nunuaoB. CpaBHEHHE YIIIEBOAOB, OCIKOB W JUMUIOB KaK
HMCTOYHHUKOB YHEPTUU.



Hyxneunossie kuciotel: JIHK u PHK. Hykieotunbl — MOHOMEPBI HYKJIIEMHOBBIX KHCJIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne u ¢ynxumun PHK. Bugst PHK. AT®: crpoenue u
byHKUIMN.

[utonmoruss — Hayka o kjerke. KietouHas Teopusi — mpuMep B3aUMOJCUCTBUS UIEH U
¢bakTOB B HAYYHOM MO3HAHUH. METO/IbI U3yUCHHUSI KIIETKH.

Knerka kak menoctHas >xuBasi cucrema. OO1ie mpu3Haky KJIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekynbl JIHK kak reneTuueckuil anmapar, CHCTeMa CUHTe3a Oeka.

Tunsl KIETOK: JyKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
MIPOKApPUOTHUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIC CTPYKTYpPhl KIETOK — KJICTOYHASs CTCHKA, TIMKOKAIWUKC, WX (YHKITUH.
[InasmaTtuueckas MemOpana, e€ cBoiWcTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOU[IBL
OnnomemOpannbie opraHoubl kietku: DI1C, anmapar ['oabmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHoOubl KJIETKH: MHUTOXOHJPHUH, IuIacTuibl. [IpoucxoxaeHue MUTOXOHAPUNA W IIJIACTHU]L.
Buner mactua. HememOpaHHbIe OpraHOWIBI KIIETKHA: PUOOCOMBI, KIICTOYHBIN IEHTP, IEHTPHOJIH,
PECHUYKHU, KI'YyTUKH. DyHKIIMY OPraHOMI0B KIETKU. BritoueHusl.

SAnpo — perynsaTopHslif IeHTp KieTku. CTpoeHue sapa: saepHas o0o0uKa, Kaproria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. IlIneiinen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJIEY,
«Pacnpenenenre XuMHUYECKUX AJIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuer u cxembl: «[lepuonuyeckas Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJICKYJIBI BOJIbI», «bruocuHTe3 Oenkay, «CTpoeHne MoIeKybl 6enka», «Ctpoenue pepmeHTay,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl AT®y», «CTpoeHne 3yKapuoTHUeCKOM
KJIeTkn», «CTpoeHue XKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKN», «Y TIeBOAbY, «JIMmuasn».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIMPENApaThl PACTHUTEIIbHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

JlaGopaTopuast pabora Ne 1. «/3ydyeHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)».

JlaboparopHas pabota Ne 2. «M3yueHHe CTpOEHHS KJIETOK PACTCHHH, >XUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OO6meHn BemiecTB, WIM MeTa0OMU3M. ACCUMWISAIMS (IJIaCTUUECKU OOMEH) u
TUCCUMUIIALINS (DHEPreTUUecKuii 00MeH) — IB€ CTOPOHBI €IMHOTO Tporiecca Metabonu3ma. Pornb
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B IOHUMaHUU MeTaboIM3Ma.

Tumner oOMena BerecTB: aBTOTpodHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEHE
BEIIIECTB W MIPEBPAIICHUHN YHEPTHUHU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas (a3el (oTocuHTe3a. Peakimu QorocuHTe3a.
OddextuBHOCT PoTOCHHTE3a. 3HAUEeHUE (OTOCUHTE3A IS KU3HU Ha 3emie. BriusHue ycnoBuit
cpenbl Ha GOTOCUHTE3 U CTIOCOOBI MOBHITIICHUS €T0 MTPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.



XemocuHTe3. XEMOCHHTE3UPYIOIe OakTepuu. 3HAUYeHUE XEMOCHUHTEe3a IS KU3HHM Ha
3emie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIECTB, BBICICHHE U
aKKyMYJIMPOBAaHHE SHEPTUU B KJIETKE. DTallbl S3HepreTudeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE JibIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCTh SHEPTETUICSCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHTte3a. leHernyeckas wunpopmamms u JHK. Peanmmzanus
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTMUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
matpuuHblii cuate3 PHK. Tpancnsius — 6uocunTe3 Oenka. Dranbl TpaHcasnuu. KogupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTese Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropusi otkpeiTus BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKJIa BUPYcoB. bakrepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKA, BbI3bIBa€Mble BUpycaMu. Bupyc nMMyHoedumTa yeioBeka

(BUY) - Bo30oymutens CIIMJla. OOpartHas TpaHCKpHIIHS, peBEpTaza W HWHTErpasa.
[TpodunakTrka pacnpocTpaHEHUS BUPYCHBIX 3a00ICBAHHIA.
JdeMoHcTpanum:

IToptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmumer w cxembl:  «Tumbel  muTaHus», «Metabomm3m»,  «MHUTOXOHAPHUY,
«OHepreTuueckuii oomen», «Xnopormnacry, «Porocunre3», «Crpoenue IHK», «Ctpoenue u
dbyHkumonupoBanue reHa», «Cunre3 Oenka», «['eHermueckuid  kom», «Bupychi»,
«bakrepuodarny, «Ctpoenne u ku3HeHHbIH 1K1 Bupyca CIIMJla, Oaktepuodaray,
«Pemmukanus JJTHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojenb cTpykTypsl JJHK.

Tema S. PazMHoOKeHM e M UHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounelii 1uki, Wiav KU3HEHHBIM 1uka kinerku. MuTepdasa u murtos. Ilpouecchl,
nporekaromue B uHTepdasze. Permmukanus — peakuuss marpuunoro cunteza JIHK. Crpoenue
XpoMOcOM. XPOMOCOMHBI Ha0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIWBUIYaTbHOTO PAa3BUTHUS
OpraHU3MOB.

lenenne xnetkn — muto3. Crangum mutosa. Ilpoiecchl, MpoucXonslIye Ha pa3HbIX
CTaJusAX MUTO3a. BUOIOrMYecKuii CMBICII MUTO3A.

[Tporpammupyemasi TuOesb KIETKH — alloNTo3.

@opMBl  pa3MHOXKEHMsSI OpraHM3MoOB: Oecrosioe U MoyioBoe. Buapl  Oecnonoro
Pa3MHOXXEHHUS: JIeJIeHHE HaJIBO€, NTOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEr€TATUBHOE pPAa3MHOKEHHUE. VICKyCCTBEHHOE KJIOHUPOBAaHHUE OPraHU3MOB, €r0 3HAUYEHUE IS
CEJIEKLIUH.

[TonoBo€ pa3MHOKEHUE, €T0 OTIIUNYHUS OT OECIONOrO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxoismue Ha craausx menosa. [loBenenue
XpoMocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIC U 3HaUEHUE MEH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y )KMBOTHBIX. [1oJOBBIE Kene3bl:
CeMEHHUKHU U smyHuKH. OOpa3oBaHME W PA3BUTHE TOJIOBBIX KJIETOK — raMeT (CrepMaTo30u1,
AllleKNIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTpOEHHS SHIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

WuauBuayanbHoe pa3BUTHE (OHTOTeHe3). OMOpPHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl SMOPHUOHAIBHOTO PA3BUTHS y TO3BOHOYHBIX JKHUBOTHBIX: JPOOJEHUE, TacCTPYIISIus,



opraHorenes. IloctamOpronanbHOe pa3BuTHE. THUIBI TOCTIMOPUOHAIBHOIO Pa3BUTHS: MPSAMOE,
HenpsiMoe (TMYMHOYHOE). BnusiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOpPBI, COCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 [IBETKOBOI'O PACTEHUSA: CTPOCHUE CEMEHM, CTalUU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpMbI pa3MHOKEHHUSI OPTaHU3MOBY, «JIBOWHOE OIIOOTBOPEHHUE Y
LIBETKOBBIX PAaCTEeHUN», «BereraTMBHOE pa3MHOXXEHUE pacTeHUi», «JleleHne KIETKU
Oaxtepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KileTOUHBIN LUK,
«Permukanus IHK», «Muto3», «Meios», «lIpsamoe u HenpsiMoe pa3Butue», «l'amerorenes y
MJIEKONUTAIOIIUX U YesloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

OO6opynoBaHue: MHUKPOCKOI, MHKporpenaparbl «CrnepMaTo30uAbl MIIEKOIHUTAIOLIET0»,
«linexnerka Miexonurampomero», «KapuoknHe3 B KIE€TKax KOpellKa JyKa», MarHUTHas
MoJenb-anmnKanms «/lenenue knetku», moaens JJHK, moxens MetadazHoii XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

JlaGopatopHas pabota Ne 3. «HabnroeHne MuTO3a B KJIETKAaX KOHUMKA KOpELIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

Jlabopatopuast pabora Ne 4. «/3ydeHuwe CTpPOEHHUSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciencTBeHHOCTH M H3MEHYMBOCTH OPraHU3MOB.

IIpenmer n 3agaunm reHetuku. Mcropus pasButus reHetuku. Ponb nurtonoruu u
AMOpHUOJIOTHUN B CTAHOBJICHUU FeHETUKHU. BKi1ag pocCHIICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
FeHETUKU. MeTobl TEeHETUKH (TUOPUI0JIOTUYECKUM, LUTOT€HETUUYECKUH, MOJIEKYISIPHO-
reHerudeckuii). OCHOBHbIE T€HETHUYECKUE TOHATH. | eHeTndyeckas CUMBOJIMKA, UCIIOIb3yeMasi B
CXEMax CKpEIMBAaHUN.

3aKOHOMEPHOCTH  HACJElOBaHUS  NPU3HAKOB, ycTaHOBJIEeHHble [.  MeHnaenem.
MonoruOpuaHoe CKpelrBaHe. 3aKOH eIMHO-00pa3us ruOpuI0B MepBoro nokojeHus. [Ipasumno
JOMMHHUPOBaHMsI. 3aKOH pAcCIIEIUICHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEMOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH HE3aBUCHMOrO  HACJEIOBAaHUS  MPU3HAKOB.
[{uToreHeTHYeCKHEe OCHOBBI JUTMOPHUIHOTO CKpEIIMBaHUA. AHAIM3UPYIOLIEE CKpELMBaHUE.
Vcnonb30BaHue aHATM3UPYIOLIETO CKPEIMBAaHU ISl ONPEIETIeHNs] TEHOTUIIA OCOOH.

CueruleHHoe HacienoBaHue npusHakoB. PaGora T. Moprana mno cLelIeHHOMY
HacJeI0BaHNI0 TeHOB. HapylieHue cuemieHnst TeHOB B pe3yibTaTe KPOCCHHIOBEpa.

XpOMOCOMHasI TEOPHS HACJIEICTBEHHOCTH. [ eHEeTHYeCKNEe KapThI.

I'eneruka nona. XpoMOCOMHOE OIPENEICHUE 10Ja. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHWe NPU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

N3meHunBOCTh. BHibl N13MEHUMBOCTHU: HEHACIIECTBEHHAs U HAacleACTBeHHas1. Posb cpesbl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTUKAa MOJU(PHUKAIMOHHON HW3MEHYHUBOCTH.
Bapuanuonsslil psn v BapuanuonHas kpusas. Hopma peakiuu npusnaka. KonnuecTBeHHbIE 1
KaueCTBEHHbIE IPU3HAKU U UX HOopMa peakuuu. CBoicTBa MOAU(PUKAIMOHHONW N3MEHYMBOCTH.

HacnenctBenHas, iy reHoTunuyeckas, "3MeH4YMBocTh. KoMOMHATHBHAS M3MEHYMBOCTb.
Meiio3 u moNIOBOM TmpolecCc — OCHOBA KOMOMHATUBHOW W3MEHYMBOCTH. MyTalMoHHAs
u3MeH4nBOCTh. Kiaccu¢ukanuss MyTaluii: TeHHblE, XpPOMOCOMHBIE, T'eHOMHble. YacToTra U



MPUYHHBI MyTaluidi. MyTtareHabie (pakTopbl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3menunBocty H. . BaBunosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
reHealornyeckuii, OJIM3HELOBbIM, IUTOr€HETUYECKUH, OHMOXUMHUYECKHH, MOJIEKYISPHO-
reHeTuyeckuil. COBpEMEHHOE OIIpe/IeJIeHUE TEHOTHUIA: IIOJHOT€HOMHOE CEKBEHHPOBAHHUE,
TeHOTHIIMPOBaHUE, B TOM uucie ¢ nomomsio I1IIP-ananmmu3a. HacnenctBeHHnsle 3a0oneBaHHS
YyelloBeKa: TreHHble Ooyie3HH, OOJIE3HM C  HAclIeACTBEHHOM  MpPeIpacroioKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue U TeHepaTUBHbIE MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHIMIBL 370POBOTO 00pa3a KHU3HH, JUATHOCTHKH, MPO(UIAKTUKHE U JICUCHHUS] TeHETUYECKUX
Oone3Hel. MeauKo-reHeTUUECKOE KOHCYJIbTUPOBAHUE. 3HAUEHHE MEAMLMHCKONW TE€HETHUKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKUX 3a00JIeBaHUN YEeTIOBEKa.

JdemoHcTpaumuu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckmii, H. M. BaBuios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacuICIUICHHs] M €ro IUMTOT€HETUYEeCKass OCHOBa», <«3aKOH YHUCTOTBl TaMeT»,
«urubpumHoe ckpenmBanuey, «l{uTomorndeckue OCHOBBI AWTHOPUTHOTO CKPEIIMBAHHS,
«Mero3y, «B3anmoneicTBre ajielIbHbIX T'€HOBY, «[ €eHeTHnYecKrue KapThl pACTEHUM, JKUBOTHBIX
u 4yenoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTHU HACIEAOBAHMS, CLEIUIEHHOTO C IOJIOM»,
«KapuoTunsl uyenoBeka © JKMBOTHBIX», «Bumael wu3MeHunBocTH», «MoaudukannoHHas
n3MeHYHBOCTHY, «HacnenoBanue pesyc-haktopa», «['eHeTHKa rpynmn KpoBu», «MyTanmoHHas
U3MEHYHBOCThY.

O6opynoBanue: Monenu-anmiukanun «MoHoruOpuaHoe ckpermmBanue», «HemomHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHUKPOCKON U
MuKpornpenapar «lpo3oduna» (Hopma, myrauuu GopMbl KpbUILEB U OKpacKu Teia), repdapuit
«I"'opox moceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaboparopHas pabota Ne 5. «M3ydyeHne pe3ylnbTaTOB MOHOTHUOPHUIHOTO U JUTUOPUIHOTO
CKpEIIMBaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaGopaTtopHnast pabota Ne 6. «3yyeHne mMoauuKkanMOHHON U3MEHUYNBOCTH, TTIOCTPOCHUE
BAPUALIMOHHOTO Psiia U BApUALIMOHHON KPUBOW».

Jlaboparopnas pabora Ne 7. «AnHanmu3 wmyrtamuii y JApo30QHIBI Ha TOTOBBIX
MUKpOIIpenaparax.

[TpaxTrueckas padota Ne 2. «CoctaBieHue U aHaIU3 POAOCIOBHBIX YEIIOBEKay.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa U IpoLecC. 3apoKICHHUE CENeKIUU U foMecTukanus. Ydyenue H. U.
BaBunoBa 0 LEHTpax MNPOMCXOXKJIEHUS M MHOrooOpasusi KyIbTYpHbIX pacTeHuil. LleHTpsl
MPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, MOpPOJa, IITaMM.

CoBpeMeHHbBIE METOJbI CENeKIMU. MacCOBBIi U WHIAMBUAYAIBHBIA OTOOPHI B CENEKIIUU
pacTteHuii u XUBOTHBIX. OIIEHKa dKCTephepa. BIN3KOPOACTBEHHOE CKPEIUBAHUE — MHOPHUIMHT.
Uucras nwHua. CkpenyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
HeponctBenHoe ckpemmuBanue — ayropuawar. OtnanéHHas THOpuau3amus U e€ yCIEeXH.
HckyccTBeHHBIM MyTareHe3 W MOJIy4YeHUE MOJUIUIONJI0B. JIOCTMIKEHUSI CENEeKUUU PACTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.



buotexHosorusa kKak oTpacib MNPOU3BOJCTBA. ['€HHAs HMHXEHEpHUs. OTalbl CO3JaHUS
pexomOunanTHOH JIHK wu Tpancrennsix opranuszmoB. Knertounas wumxeHepus. Kierounsle
KyJbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHu. KIIOHMpOBaHUE BBICOKONPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHU3MOB. OKOJOTMYecKHe M dTudeckue npodiaembl. MO —
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

IToprpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. 1BaHoB.

Tabmupel u cxeMmbl: kapta «LIeHTpbI MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHui», «Ilopoabl JOMaIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHu», «OTnanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kierounsle KylabTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJsSKU IJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KYIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03sICTBCHHBIE PACTCHUS.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHIKEHHUS CEJIeKIMU PACTeHMH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (pepMy, COPTOMCIBITATENBHBIM y4acTOK, B TEIIMYHOE
X035TUCTBO, JTa0OPATOPHIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

11 KUIIACC

Tema 1. DBosronMOHHAs OHOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHHUS JBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHUs U €&
MecCTO B Onojoruu. BiusHue >BOIOIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CBuzerenbcTBa 9SBOMIONUHU. [laneoHTONIOTHYECKUE: TIOCTIEA0BATENBHOCTh TMOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKOH JIETONUCH, TIepexoaHbie (opmbl. broreorpaduueckue: cxoacTBO
U paznnume GayH U Gpiiop MaTEpUKOB U OCTPOBOB.

OMOPHOJIOTHUECKUE: CXOJICTBA M pa3iIMyusl 3MOPHUOHOB PAa3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTUYHBIE, PYIMMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OIMUECKUX MMyTEeH Y BCEX OPraHU3MOB.

OpomtonmonHas teopusa Y. JlapBuna. Ilpeanocbuiku BO3HMKHOBEHMS JapBHHU3MA.
JIBIoKyle Cuibl  9BOJIIOUMH BUAOB 1o JlapBuHy (M30BITOYHOE pasMHOXKEHHE MpU
OTPaHMYEHHOCTH PECYpCOB, HEONpeNesl€HHas HW3MEHYMBOCTh, OOopb0a 3a CyIlecTBOBaHUE,
€CTECTBEHHBIN O0TOOD).

Cunternyeckas Teopus 3Bosonun (CTI) u e€ 0OCHOBHBIE TIOJOKEHHUS.

Muxkpoaontonus. [Tomynsanus kak equHUIA BU1A U 3BOTIOLUH.

JBuxymie cuibl (pakTopbl) 3BOJIOLNUU BHJIOB B Mpupoje. MyTalmoHHBIN mpolecc u
KOMOMHATHBHAsT HW3MEHYUBOCTh. [lomynsuuoHHble BOJNHBI U JApedd reHoB. M3omsuus u
MUTpalus.

EcrectBennblii oTO0p — Hampapistomuid ¢aktop 3Bomonuud. DopMbel eCTeCTBEHHOTO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yibTaT 3Boionuu. [IpuMepsl npucnocodieHuit
y OpraHu3MoB. ApoMop(h 036l U UIN0-3TATITAIUH.

Bun wu BupmooOpazoBanue. Kpurtepuum Bupga. OcHOBHBIE (GOPMBI BHJI000pA30BaHMSA:
reorpaguyeckoe, 3K0JI0rHuecKoe.



MakposBomonus. PopMbl SBOMIONUH: (QHIIeTHYeCKasi, TUBEPreHTHas, KOHBEPIeHTHas,
napaiiensHas. HeoGpatumMocTs 3BoMONNH.

[IpoucxoxaeHue oT HEeCIEeHUATM3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
crienManu3anys. AganTuBHAs paguaIiys.
JdemoHcTpaumuu:

IToprpersr: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBepiios.

Tabmuubl u cxembl: «Pa3BuTHe OpraHM4eckoro wmupa Ha 3emiey», «3apOoAbllu
IIO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «PopMbl OOpbOBI 32 CYIIECTBOBAHHEY,
«EcrecTBeHHblii  0TOOp», «MHOrooOpasue copToB pacteHuii», «MHOrooopasue mopoj
YKUBOTHBIX», «[Honmynsauumy, «MyTtannoHHas HU3MEHUYUBOCTbY, «ApomMopdo3bI»,
«Mnnoanantanumny», «OO0mas nereHepanus», «Jpwxymye cuibsl 3Bomonuny», «Kapra-cxema
mapuipyra nyremectsus Y. Jlapsunayn, «bopeba 3a cymectBoBanue», «lIpucnocoGieHHOCTh
Opranu3MoBy, «I eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHIECKOE BUI000pa30BAHUE).

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAaCKH, HA0Op IJIOA0B U
ceMsiH, KoJuteKuus «[Ipumepsl 3alIUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», Mozielb «OCHOBHbIE
HaIlpaBJICHUs 3BOIOLUNY, 00bEMHAs MOeb «CTpOeHHE FOJIOBHOTO MO3Ta ITO3BOHOUHBIX).

buoreorpaduueckass kapra Mupa, KOUIeKIus «DOpPMBI COXPAaHHOCTH HCKOIAEMBIX
KUBOTHBIX U pacTeHHil», Mozaenp anmuukauus «llepekpéct xpomocom», BiaKHbIE IpenapaTsl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MuUKporpenapar «/Ipozodunay (HOpMa,
MyTalH (OPMBbI KPBIIIBEB U OKPACKU TEJa).

JlabopaTopHble 1 NpakTHYeCKHE PAadOThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUYECKOMY KPUTEPHUIO».

JlaGopatopHass pabota Ne 2. «OnucaHue NPUCHOCOOIEHHOCTH OpraHu3Ma Hu €
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU Ha 3emJie.

JloHayuHbIe TPEICTaBICHUS O 3apOXKJACHUU KU3HU. HaydHble rHUmoTe3bl BOSHUKHOBEHUS
KHU3HU Ha 3emiie: aOMOreHe3 W MaHcnepMus. XHUMHUYecKas 3BOMIOLMA. AOHMOTCHHBIM CHUHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHUYECKUX. OKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJronnK. HavanbHble aTanbl Ouonorudeckoit sBomtonuu. ['unoreza PHK-mupa.
®opmMupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE NMPOTOKJIETKHU. [lepBble KIETKU U UX
sBOIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne >xu3HM Ha 3emye 1o o9paM UM nepuopaMm. Karapxeil. Apxeiickas u
npotepo3oiickast 9pel. [laneos3oiickas spa U €€ NEPHOIbI: KEMOPHICKUMA, OpPJTOBUKCKHUH,
CUJIypUHCKUH, I€BOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHH.

Me3o30lickas 5pa U €€ NepUoIbl: TPUACOBBIN, IOPCKU, MEIIOBOM.

KaliHo30iiCcKas 3pa U €€ Mepro/bl: aJIe0r€HOBbII, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M TeojIorThYeckux IMpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOLHUU
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUid U >KUBOTHBIX. [losiBneHwue,
pacuBET U BBIMUPAHUE TPYIII KUBBIX OPTraHU3MOB.

CucremMa opraHM4ecKoOro Mupa Kak OTpa)keHue HBOJOLHUN. OCHOBHBIE CUCTEMATHUYECKUE
TPyl OPTaHU3MOB.

OBojronuUsl 4eloBeKa. AHTpOMOJOrus Kak Hayka. Pa3BuThe mpencTaBiIeHHH O
IIPOUCXOXKIECHNUHN YesloBeKa. MeTo1bl u3ydeHus aHTpororene3a. CXoAcTBa U pa3ndusl 4eJoBeKa
Y )KMBOTHBIX. CUCTEMATUUYECKOE MTOJI0OKEHHUE YEIIOBEKA.



JBwkymue cunasl (akTopbl) aHTpomoreHe3a. HacmencTBeHHas W3MEHYHMBOCTh U
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 )KU3HH, U3TOTOBICHUE OPYAHUM TPyHIa, MBILIUICHHE,
peub.

OCHOBHBIE CTaJIMM U BETBU 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UENOBEK yMeEIbIi,
UenoBek npsmoxonsimuii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiid. Haxonku
MCKOTIAeMBIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 00JIACTh PACHPOCTPaHEHUsS], 00bEM TOJOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIbIIME pachl: €BpPOIEOHaAHAas (eBpa3uiicKasi), Herpo-
aBcTpajionjiHas  (9KBaTOpUAJbHAsA), MOHTOJOWJHAs  (a3MaTCcKo-aMepukaHckas). YepTsl
MPUCIIOCOOJICHHOCTH TPEACTaBUTENICH YEIOBEYECKMX pac K YCIOBHUSM CYIIECTBOBaHUS.
EnuncTBo uenoeveckux pac. Kpuruka pacusma.

JdemoHcTpaumuu:

[TopTpetsi: @. Penu, JI. ITactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmune! u cxembl: «Bo3nukHoBeHNe COHEYHOU CHCTeMbI», «Pa3BUTHE OPraHUYECKOTO
mupa», «PacturenbHas kieTtka», <« KuBoTHas kierka», «lIpokapuoTnueckas KIETKay,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YeloBeKa M 4elOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJC€OHTOJOTHYECKHX HAXOJIOK
MPEIKOB COBPEMEHHOIO 4YeloBeKa», «JIpeBHeilmme moam», «J/IpeBHue moan», «llepsbie
COBpPEMEHHBIE JII0IN», «UelIoBeUeCcKHre pachiy.

Ob6opynoBanue: wmynsiku «lIpoucxoxaeHue denoBeka» (OIOCTHI  aBCTPAJONUTEKA,
MUTEKAaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKUA WIK M300pakeHHUs KaMEHHBIX OpyIuit
MEPBOOBITHOTO YeNOBeKa (KaMHU-YOIIIEPHI, pyOnia, ckpebdiia), TeOXpOHOJIOrHIecKas Ta0JHIla,
KOJUTEKIUs «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX )KUBOTHBIX U PACTCHHI.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[TpakTiueckast padota Ne 1. «M3ydyeHre MCKOMAEMBbIX OCTATKOB PACTCHHM U )KMBOTHBIX B
KOJUICKITUSX ).

DKCKypcusi «IBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTEeCTBEHHO-HAYUYHBIN WU
KpaeBequecKuil My3ei).

Tema 3. OpranusmMsl U OKpYKaloIas cpeaa.

DKOJIOTHS KakK Hayka. 3aJadyd W pas3/elibl dKOJOTMH. MeToAbl JKOJIOTHYECKUX
MCCJIEI0BAHMH. DKOJOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpenpl  oOuTaHMS  OpPraHM3MOB:  BOJHAs, HA3e€MHO-BO3MyIIHAs, IMOYBEHHas,
BHYTPHUOpPraHU3MEHHAsI.

Oxonorudeckue (akropsl. Kimaccudukamus skomoruyeckux (akTOpoB: aOMOTHYECKUE,
OMOTHYECKHUE U aHTPOIOTEeHHBIE. J[efCTBHE IKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AlOuotnueckue  (QakTOphpl:  CBET, TEMIIEpPaTypa, BIAKHOCTb. DOTONMEPUOAU3M.
[TpucnocoOneHust OpraHu3MoB K AeHCTBHIO a0MOTHUYECKUX (akTOpoB. brongornveckre puTMbl.

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYPEHIIHS,
XUITHUYECTBO, CMMOMO3 U ero ¢gopMmel. [lapazutusm, Koomepaius, MyTyaJIn3M, KOMMEHCAITU3M
(KBapTHpPAHCTBO, HaXJeOHWYECTBO). AMeEHcCalu3M, HeHTpanu3M. 3HaueHHE OHUOTHUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEePUCTHKUA monyasnud. OCHOBHBIE TOKa3aTeNd TOMYJISIHH:
YUCJICHHOCTh, IUJIOTHOCTh, POXKIAAEMOCTb, CMEPTHOCTh, MPHUPOCT, MuTpanusa. JuHamuka
YUCJIICHHOCTHU MONYJISALNU U €€ PETyIsIIus.

JdemoHcTpaumuu:

[Toptpetsr: A. 'ym6ompaT, K. @. Pynbe, O. ['ekkens.



Tabmuupl u cxeMbl: kapta «[Ipupomnsie 30HbI 3eminy, «Cpeapl OOUTaHUS OPTraHU3MOBY,
«Doronepuogusm», «llomymsauuuy, «3aKOHOMEPHOCTH pOCTA YHUCICHHOCTH TMOMYJISIUU
uHy30pun-Typenbkn», «llumessie memnm.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

JlaGopaTtopHnas pa6ota Ne 3. «Mopdonornueckne 0COOEHHOCTH PaCTEHUI M3 PA3HBIX MECT
oOUTaAHUSY.

JlaboparopHas padota Ne 4. «BinsiHUEe cBeTa Ha POCT U pa3BUTHE UEPEHKOB KOJIEYCa».

[TpakTuueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISAIMA PAa3HBIX BUIOB PACTCHUI.

Tema 4. CoolmecTBa U 3KOJIOTHYECKHE CHCTEMbI.

CoobmectBo  opranuzmMoB —  OuouneHo3. CTpykTypsl  OuoleHo3a:  BHJOBafd,
pOCTpaHCTBEHHas, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3U B OHOIIEHO3E.

Dkojnoruyeckre cucreMbl (3kocuctemsbl). [lonstne 00 3KkocucTeMe W OHMOreOlEHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHTBl HAKOCHCTEMBI: TPOJAYLEHTHI, KOHCYMEHTBHI, PEIYLEHTHI.
KpyroBopor BemecTB M MOTOK 3HEPIUM B dKocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE IIOKa3aTeNd S3KOCHCTEMBI: Omomacca,
OPOAYKIHMSI. ODKOJOTHYECKHE MUPAMUAbL: TMPOAYKIUU, YUCICHHOCTH, Ouomacchl. CBoOMCTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOpETyIIsiiusi, pazsutue. CyKieccus.

[TpuponHbie 3KOCHCTEMBI. OJKOCUCTEMBI 03€p M peK. ODKocucTeMa XBOWHOTO WIH
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. YPpOOIKOcUCTEMBbl. buonornyeckoe u
XO03SUCTBEHHOE 3HAYCHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢aktop ycroiuuBocTd dKocucTteM. CoxpaHeHHe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuanckoro o 6uocdepe. I'panuiisl, coctaB u CTpyKTypa Omochepsl.
Kupoe BemectBo u ero ¢yHkiuu. OcoOEHHOCTH Ouocdepbl Kak IN0OATBbHON 3KOCHCTEMBI.
JlnHamugeckoe paBHOBECHE B 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopoTbl BemiecTB M OHMOTr€OXMMHYECKHE IMKJIBI 3JIEMEHTOB (yriepona, a3oTa).
3oHanbHOCTH Onochepsl. OCHOBHbIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emiu. AHTpONOreHHbIe H3MeHeHus B Ouocdepe. ['mobanbHble
HKOJIOTMYECKHE TTPOOIIEMBI.

CocymecTBoBaHM€e NpUPObl U yenoBeuecTBa. CoxpaHeHue 6MopazHoo0pa3us Kak OCHOBa
ycroiftunBoctu Onochepsl. OcHOBA PaLlMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECYpcamMH U MX
Ucrosb30BaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

[Toptpetsr: A. JIx. Tercnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuel u cxemsl: «Ilumesbie nenu», «buoeHo3: cocTaB U cTpyKTypa», «IIpupogHsie
coobmiectBa», «llemn mnuTanHusy, «OKojoruueckas mnupamuaa», «buocdepa u yenoBexy,
«JKocucTeMa IMIMPOKOJMCTBEHHOTO Jeca», «IKOCHCTEMa XBOWHOro Jecay», «buoreHos
BoI0éMay, «ArpoueHo3», «lIpuMepHble aHTPONOTrE€HHBIE BO3JEHCTBUS HA MPUPOIY»,
«BaxkHeiilme MCTOYHHMKM 3arps3HEHUs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BakHeifmmias
cocrasisitonas ouocheps», «PakTopsl Aerpaganuu o4y, «I[lapHukoBsIi d3QpexT», «DaKkTopbl
PaaMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mas cTtpykTypa ouochepsn», «Pacnpoctpanenue
xu3HH B Onochepe», «O30HOBBIN dKkpaH Ouocheps», «KpyroBopor yriepona B Ouochepe»,
«KpyroBopoT a3ota B mpupoae».

Ob6opynoBanue: MO/JIeJTb-aNIITHKALHS «Tunuunsle OMOIICHO3BD», repbapmii
«PacturenbHble  cooOmiecTBa», Koekuuu — «buoneno3», «Bpenurenu — BajKHEHIIMX



CEJIbCKOXO3SMCTBEHHBIX KYJIbTyp», TepOapuM M KOJUIEKLMH pAcTeHUH M KUBOTHBIX,
IIPUHAUIEKALINE K Pa3HBIM AKOJIOTMUECKUM IpynnaM ogHoro Buaa, KpacHas kaura Poccuiickoit
Deneparun, N300pakeHIsI OXPaHIEMbIX BHIOB PACTEHUI U KUBOTHBIX.



IINTAHUPYEMBIE PE3YJIBbTATbBI OCBOEHUMSA INPOI'PAMMBI 11O BUOJIOI'NHA
HA BA30BOM YPOBHE CPEJJHET'O OBILIIET'O OBPA3OBAHUA

Cormacao ®I'OC COO, ycraHaBiIMBaKOTCA TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHS
00y4aroIUMUCs IPOrpaMM CpeAHero ooiiero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JIHMYHOCTHBIX pE3yJbTAaTOB OCBOCHHS mpeamera «bHOJIorus» BbBIIEIEHBI
CICYIOIME COCTABIIAIOIINEG: OCO3HAHHME OOYYAIOIIMMHUCS POCCHHUCKONH  Tpa)KIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEAENICHUIO,
HAJIMYUE MOTHBAIlMM K OOYy4YeHHIO OHOJIOTHH, IEJCHANPABICHHOE pPa3BUTHE BHYTPEHHHUX
yOeXAeHUI JIMYHOCTU Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAJULUN pa3BUTUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJACTBOBATHCS B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yCTAHOBKAMH, TPUCYHIUMH  CHUCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJIMYMe SKOJIOTMYECKOTO IPaBOCO3HAHUSA, CIIOCOOHOCTH
CTaBUTH LCJIM U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JIngHocTHBIE pE3yiabTaTbl OCBOCHUA IMPEAMCTA «buonorusa» JOCTUTaKOTCA B CAUHCTBC
yueOHOM M BOCIUTATEIBHON NEATEIHHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMU POCCUUCKHUMHU
COLIMOKYJIbTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU, IPUHATHIMU B
0011eCTBE MpPaBWIAMH W HOPMaMHU IOBEJIECHUS M CIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHUS,
CaMOBOCIIMUTAHUA W CaAMOpPAa3BUTHUSA, PA3BHUTUA BHYTpeHHGﬁ no3uuuu JIMYHOCTH, IMMAaTpUOTU3MaA,
YBOXEHUSI K 3aKOHY U IPABOIMOPSAKY, YEJIOBEKY TPyJda U CTapIIeMy MOKOJIEHUIO, B3aUMHOTO
YBaXEHUS, OEpEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HACIEQUI0O W  TPaJULUsAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEN Cpee.

JIngHoCTHEBIE pPE3YyIbTAaTbl OCBOCHUS yT~IG6H01"O npeamMeTa «buomaorusy AOJIDKHBI OTpaXXaTb
TOTOBHOCTb M CHOCOOHOCTH OOYHaroIUXcsi pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JMYHOCTH, CHUCTEMOH IIEHHOCTHBIX OpHEHTAlUi, TO3UTHUBHBIX BHYTPEHHHX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUIIMOHHBIM I[EHHOCTSIM  POCCHHCKOro  0OIIecTBa,
PACIIUPCHUC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTHU B IMPOLCCCE pcain3alliid OCHOBHBIX
HaIPaBlIEHUI BOCIIUTATENBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCcKOro BOCIMTAHMSA:

c(hOPpMUPOBAHHOCTh  TPAKIAHCKOM TO3UIIMK  OOY4YalOIIETOCs KaK AaKTUBHOTO H
OTBETCTBEHHOT'O YJI€HA POCCUHCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLHOHHBIX TMpaB H OOS3aHHOCTEH, yBakeHHWE 3aKOHA U
MIPABOIOPAJIKA;

TOTOBHOCTH K COBMECTHOU TBOp‘-IGCKOfI ACATCIIBHOCTH IIpHU CO3JaHUU y‘-Ie6HI)IX ITPOCKTOB,
pPEIICHUN yqe6HBIX U I1I03HABAaTCJIbHBIX 3a/1a4, BBIITIOJIHEHN OMOIOrMYECKUX OKCIICPUMCHTOB;,

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO TIO OTHOIIGHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUC YUYUTBIBATH B CBOUX )IefICTBHHX HeO6XO}II/IMOCTL KOHCTPYKTUBHOI'O
B3aI/IM0,ZleI\/IICTBI/I$I J'IIO)ICfI C pasHbIMHA Y6e)I(HeHI/I$IMI/I, KYJIBTYPHBIMH HEHHOCTAMHU U COIHUAJIBHBIM
MOJIOKEHUEM;



FOTOBHOCTh K COTPYAHHUYECTBY B IIPOIECCE COBMECTHOTO BBHINIOJHEHUS Y4EOHBIX,
MO3HABATENIbHBIX W UCCJIEIOBATEIbCKUX 3aJlay, YBAXUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIIIOHEHTOB NP 0OCYXJICHUU CIIOPHBIX BOMIPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMaHUTAapPHOU 1 BOJIOHTEPCKOM 1€ATEIIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCHICKON IPKTAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepel POIMHON, TrOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMSITHUKAM IPUPOJIBI,
JIoCTXKeHUsIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCHUMCKHUX YYEHBIX B CTAHOBJIEHHE W Pa3BUTHUE
OHMOJ0TUM, TOHUMAaHKS 3HA4eHUs1 OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

ujciHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY’)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE JYyXOBHBIX LIEHHOCTEH POCCUICKOr0 HapoAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMUHUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POAMUTENAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS :

ACTETHYECKOE OTHOIICHHWE K MHUPY, BKJIFOYAsl ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHUMaHUE AMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOIBI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIMOHAJIBHOIO 0JIArONOJIY M :

MOHMMAaHWE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJII0ICHNE TUTUEHUYECKUX TPAaBUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUM U OTIHIXA,
perynsipHasi (u3udecKkas aKTHUBHOCTh), OEpEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HMUECKOMY U TICUXHUECKOMY 3JI0POBEBIO;

MOHMMAaHWE I[EHHOCTH TPaBUJ WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINUX 3JOPOBBIO M JKHU3HU JIFOJIEH;

OCO3HAHWE TOCJIEICTBUN M HENMPHUSITHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS ATKOTOJS,
HAapKOTUKOB, KYpEeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYY, OCO3HAHUE IIEHHOCTH MacTEPCTBa, TPYI0TIO0HE;

TOTOBHOCTb K aKTUBHOM JIEATEIHHOCTH TEXHOJIOTHYECKON M COIMAILHON HANIPaBICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, TUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH  TaKyHO
JIeATEbHOCTb;



MHTEPEC K Pa3IUyHbIM cepaM MpodeccHOHANIbHON NesTebHOCTH, YMEHHE COBEpILATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaTn30BbIBaTh COOCTBECHHbIC KU3HEHHbIC IIIaHbI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU BCei
KU3HU;

7) IKOJI0rH4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKH 1IeJIeCO00pa3HOe OTHOIIEHHE K MPUPOAE KaK MCTOUYHUKY KH3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKON KYyJIbTYpbl: MPHUOOPETEHHE OMNbITa IUIAHUPOBAHUS
MOCTYIKOB M OLEHKU UX BO3MOXKHBIX MOCJIEICTBUM ISl OKPYKaIOIEel CpeIbl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPoOIeM U IMyTel UX PEeLICHHUS;

CHOCOOHOCTH HCIIOJIB30BATh NMPHOOpPETaeMble IPU U3YUYEHHH OMOJIOTMU 3HAHHS U yMEHUS
IpU pelieHuU MNPoOJeM, CBA3aHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHUEM (COOII0IeHUE
IpaBWJI TOBEJIEHUS B MPHUPOJE, HANpPaBICHHBIX HAa COXPaHEHHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

aKTUBHOE HENpUSTHE JEHUCTBUM, NPUHOCSIIMX BpE] OKpY)KaIoIeHd NPUPOAHONU cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMYECKUE MOCIEACTBUS MPeIIPUHUMAEMBIX
JNENCTBUI U IPeIOTBpAILATh UX;

HaJIUYUE PA3BUTOIO HKOJOTUYECKOTO MBIIIEHUS, SKOJOTHYECKOM KYyJIbTYphl, OINbITA
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHUS pYKOBOJCTBOBATbCS HMH B
MO3HABATE/IbHON, KOMMYHUKATUBHOW M COIMAIBHON MpakTHKE, TOTOBHOCTU K Y4YacTHIO B
MPAKTUYECKON JAESITeTbHOCTH IKOJIIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 IO3HAHMA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHs HAyKH © OOIECTBEHHOM MPAaKTUKHU, OCHOBAHHOTO Ha JAHalore KyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE S3bIKOBOM M UUTATEJIbCKON KYJIBTYpPbI KaK CPEICTBA B3aUMOJICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHUMaHue cnenuu@Uku OMONOrMM KaK HayKH, OCO3HaHMA €€ posiui B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUH LIEJIOCTHOTO NPEACTABICHUs 00 OKpyKarolieM
MUpPE Kak O €IMHCTBE MpHUPOAbI, 4YeloBeKa M OO0IIecTBa, B IO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH U pelIeHuH Npo0dieM COXpaHEHUs! IPUPOIHOTO PaBHOBECUS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsI COBPEMEHHOW LMBUIM3ALMU: 0OeCreueHus
HOBOT'O YPOBHS pa3BUTHsI MEAMILIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTHUSL YEJIOBEUECTBA, MOMCKA MyTeH BbIXOAA U3 II100AJIbHBIX
HKOJIOTMYECKUX NPOoOJieM U oOecreueHus nepexoia K yCTOH4MBOMY Pa3BUTHUIO, PAllMOHATbHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMM B LIEJISIX MOBBIMIEHUS 00l
KYJIbTypbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOW dYacTh ()YHKIIMOHAIBHON
rPaMOTHOCTH o0y4arouxcs, GopMUpyeMoil pu U3ydeHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB IO3HAHMS, MCIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IOJlydyaeMble 3HAHUS Ul aHalu3a M OOBSCHEHUS SIBICHHM
OKpY’KAloIIero MUpa M MPOUCXOIAINIMX B HEM H3MEHEHUH, yMEHHE JelaTh O00OCHOBAHHBIE
3aKJIIOYEHUSI Ha OCHOBE HAy4yHbIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl pEIleHUs
po0JieM B peasbHBIX )KU3HEHHBIX CUTYAlLIMSIX;



OCO3HAHHE I[CHHOCTH HAYYHOW JEATENIBHOCTH, TOTOBHOCTh OCYIIECTBIISATH NMPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHIUBUIYATHHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEpPHIBHOMY OOpa30BaHUI0 U CaMOOOPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAaHHA 1O OHOJOTMH B COOTBETCTBHHM C >KM3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ysbTaTbl OCBOEHHUS ydeOHOro mpeamera «buosorusy BKIIOUYAKOT:
3HaYMMble A8 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOLUXCA  MEXAUCHUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOlIEeHAYYHbIE IOHATHS, OTPAXKAIOIINE LEIOCTHOCTh HAYYHOH KapTUHBI MUpa
U cnenu(uKy METOAO0B MO3HAHMS, UCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPTHS,
SBJICHUE, IPOILIECC, CHCTEeMa, HAayuyHbId (DaKkT, NPUHLUI, TUINOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeloBaHUe, HaOIIOJEHUE, U3MEPEHUE, HKCIEPUMEHT U JIPYTHX), YHUBEpPCAJIbHbIC
yueOHble JeHCTBUS (103HABAaTEIbHbIE, KOMMYHUKATUBHbIE, PETYISTUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHre (HYHKIMOHAIBFHONW T'PAMOTHOCTH M COIMAIBHOW KOMIETEHIIMH O0YYarolIuXxcs,
CHOCOOHOCTh o0yyarommuxcs HCIOJIb30BATh OCBOCHHbIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCallbHble Yy4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHON ITPAKTHKE.

MeranpeameTHble pe3ysibTaThl OCBOEHUS IPOrpaMMbl CPEIHEro oouiero odpa3oBaHUs
JIOJKHBI OTPakaTh:

OBJialeHHe YHUBEPCAIbHBIMH Y4eOHBIMH O3HABATEIbHBIMH AeCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHUeE TeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYAJIM3UPOBATH IMPOOJIEMy, paccMaTpuBaTh &
BCECTOPOHHE;

UCMOJIb30BaTh IpPU OCBOCHUU 3HAaHUM NpPUEMBI JIOIMYECKOrO MBIIUICHUs (aHalu3a,
CHUHTE3a, CpaBHEHHMS, KiIacCU(PHUKAIMM, OOOOIIEHUs), PaCKpbIBaTh CMBICT OHOJOTMUYECKUX
MOHATUN (BBIIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAHABIUBATh CBS3U C APYTUMU NOHSTUSIMH);

ONpeAeNATh LEIN JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUHM HX JOCTUKEHHUS,
COOTHOCHTB PE3YJIbTaThl ACATEILHOCTH C IIOCTABICHHBIMU LIEIISIMY;

UCIMOJIb30BaTh OMOJIOTHUECKUE MOHATUS AN OOBsACHEHHS (AKTOB U SIBICHUM KHUBOMH
HPUPOJIBI;

CTPOUTH JIOTUYECKUE pacCyKIEHUs (MHIYKTHUBHBIEC, JAEIyKTHUBHBIE, IO aHAJOTHH),
BBISBIISATH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS] B PacCMaTPUBAEMBIX SIBICHUSAX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUYEHNS;

IPUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA Ul MPEACTaBICHUS CYIIECTBEHHBIX CBS3E€H U
OTHOIIIEHUN B M3y4aeMbIX OMOJOTHYECKHX OOBEKTaxX, a TaKKe MPOTHBOPEUMM PAa3HOTO PoOJa,
BBISIBJICHHBIX B PA3JIMYHBIX HH(POPMALIMOHHBIX UCTOYHHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUs MPOOJIEMBI ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepUATbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIbHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJITATOB LEINSIM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJIMHUPOBATh W BBIIOJHATH PAabOTy B YCIOBUSAX pPEAJbHOrO, BHUPTYAJBHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCIET0BATEIbCKHE IeHCTBHUS:



BJIa/IETh HaBBIKAMH y4eOHO-HCCIEAO0BATEIbCKON U MPOEKTHOW AEATEIbHOCTH, HaBbIKAMU
paspernieHus: npoodiieM, CrOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY MOMUCKY METOJIOB
pelIeHUs IPAKTUUECKUX 3aj]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIe BHUABI ACSITEIBHOCTH IO IMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETALMY, TPEOOPa30BaHUI0 U MPUMEHEHHMIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPHU
CO3aHUU YYEOHBIX U COL[MAJIbHBIX IPOEKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYalLlUsX;

BBISIBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBS3M M aKTyaJM3UpOBaTh 3ajady, BbIABUIATH
rUnoTe’y e€ pelieHusl, HaxOAUTh AapryMEHTHhl IS JO0Ka3aTelbCTBA CBOMX YTBEPXKICHUU,
3aJjaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

QHAIN3UPOBATh IIOJYYEHHBIE B XOJ€ PpELICHUS 3aJaud pPe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IIPOrHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
poeCCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHUS B  [IO3HABAaTEJbHYIDO U  IPAKTUYECKYyI0  00JacTH
KU3HEJEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTeil;

BBIJIBUTATh HOBBIE HJEH, NpPEUIaraTh OPUTMHAIBHBIC TOJAXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCSA B PA3UYHBIX HCTOYHHMKAX MH(opmanuu (TekcTe yueOHOro mocodusd,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIW3UpPOBaTh HH(GOPMALMIO DPAJIMYHBIX BHUIOB U (QOpM
IIPEJICTaBJICHNS], KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HENPOTUBOPEUNBOCTB;

(dopMynHupoBaTh 3ampoChl M TMPUMEHSATh pazIMYHbIE METOJbl NpPH IOHMCKE U OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOAUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMabHYIO (GOpMYy NpeACTaBiICHUS OHOIOTHYECKOM
uH(popMannu (cxemsl, rpaduKu, JuarpaMmmbl, TAOJIUIbI, PUCYHKHU U JIPYTrOe);

WCIIOJIb30BaTh HAy4YHBINM S3BIK B KAa4eCTBE CpeJCTBa MpH padoTe ¢ OHUOIOTHYECKOM
uHpopMaLrell: TpUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQJIETh HABbIKAMHU pACMO3HABaHUS M 3alUThl HMHpOpManuHM, HHYOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMA KOMMYHUKATHBHBIMH 1€l CTBUSIMM:

1) obenmue:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCEX cdepax KM3HU, AKTUBHO y4acTBOBaTh B JHAlore
WIN JIUCKYCCUU TI0 CYIIECTBY 00CY)XJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIIPOCHI, BBICKA3bIBAThH
CYXJIEHUS OTHOCHUTEJIbHO BBINIOJHEHUsI IIpe/ylaraeMoi 3ajadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YUaCTHUKOB JHANIOTa WIN JUCKYCCUN);



pacro3HaBaTh HEBEpOaJbHBIE CpEICTBA OOIIEHHS, MOHMMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOSHUKHOBEHHUSI KOH(IMKTHBIX CUTYallud, YMETh CMAT4aTh KOHQIUKTHI U
BECTH IEPErOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOaMU OOIIEHHS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JIPYTHUX JIOACH, MPOSBIATh YBAXKUTEILHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOH (opme
(dbopMyIHpOBaTH CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUS C HMCIOJb30BAaHUEM SI3BIKOBBIX
CPEJCTB.

2) COBMECTHAsI 1eSITeJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJIbHONH pabOThI IpU
peleHnH OMOIOTUYECKOH MPOoOIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh MPUMEHEHHS TPYIITOBBIX
¢dbopM B3auMOIEHCTBYS IPU pelIeHUH yueOHOM 3a/1auH;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)KIOr'0 4JI€HA KOJUIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHW30BbIBaTh M KOOPJIMHUPOBATH
JEUCTBUSA 10 €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUHM, PACIpPENeNATh POJM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHOM paboThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HJIEU C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILECTBJISATh IMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
IPOSIBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

OByaieHHe YHHBEPCAJbHBIMH PeryJsiTHBHBIMU JA€HCTBUAMM:

1) camoopranu3amusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJIs BBIABICHUS NpoOJeM M HX pelIeHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIeIeBble M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYINKAaX IO OTHOIIEHUIO K XMBOW INPHUPOJIE, CBOEMY 3I0POBBIO0 U 3I0POBBIO
OKpYXKaroIIHX;

CaMOCTOSITENIbHO OCYILLECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 33Ja4d B 0Opa30BaTENbHOW JEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISITH IIJIaH PelIeHusl MpoOIeMbl C YUETOM HMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IPeMETa Ha OCHOBE JIMUHBIX NMPEANOUTECHUH;

JIeJIaTh OCO3HAHHBIN BHIOOP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 32 PELICHHE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U MIPOSIBICHUIO IIIMPOKOM SPYIUIIMH B Pa3HBIX 00JACTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBINA U KYJIbTYpHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYalllSM, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTb, OIIEHUBAThH
COOTBETCTBUE PE3YNIbTATOB LEISM;



BJIa/IETh HaBBIKAMH [MO3HABATEIbHON pedIeKcun Kak OCO3HAHUSI COBEPILAEMBbIX JIEHCTBUI
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHI, HCIIOIB30BATH MPUEMBI pedIIeKCUU
JUISL OIEHKU CUTYalliH, BBIOOpAa BEPHOTO PELICHMUS;

YMETb OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHUS MO0 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTruX:

NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IMPUHUMATh MOTHUBBI U apTYMEHTHI IPYTHX IIPHU aHAIHU3E PE3yNbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C IMO3ULMU APYrOro YeIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHsble pe3ynbraTsl ocBoeHUs nporpamMMmbel COO no 6uonorun Ha 6a30BOM ypOBHE
BKITIOYAIOT Cieru(uuecKue 1l yaeOHoro npeamera «buoorusy HaydHbIe 3HAHHS, YMEHUS U
CHocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEPHPETAMUd U IPeoOpa3OBaHUIO 3HAHWM, BHJbI
JEeSTEIbHOCTH 1O IMOJYYEeHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKXKe B pEalbHbIX >KM3HEHHBIX CUTYyalUsX, CBS3aHHbIX C Ouosorueil. B
porpaMMe TpeAMETHBIE Pe3yJIbTaThl IPEACTABICHBI 10 ToJaM 00yUeHHS.

[IpenMeTHble pe3ynbTaThl OCBOEHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe U POJM OUOJOTMM B CHUCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
O6uonornu, PyHKIMOHAIBHOM IPaMOTHOCTH YEJIOBEKA [T PEIICHHS )KU3HEHHBIX 33/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKMX TEPMHUHOB U MOHATUN: )KU3Hb, KJIETKA,
opraHusM, Merabonu3M (0OOMEH BeImeCTB M  MpEeBpalleHHue DHEPruu), TIoMeocTa3
(camoperynsuusi), YpOBHEBas  OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEICHHUE
(penpoaykuusi), HacJIeACTBEHHOCTh, K3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHHuE u3jiaraTb OHOJOTHMYECKHE TEeOpuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHas,
[EHTpaJlbHasl JIoTMa MOJeKyJIsipHOW Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BasuiioBa) u yueHus (0 eHTpax MHOT00Opas3us U MPOUCXO0KIEHUS KyIbTypHBIX pactenuit H. U.
BaswuiioBa), onpenenars rpaHuibl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yMEHHUE Ba/leTh METOJaMM HAay4YHOTO MO3HAHUS B OMOJIOTHMU: HAOIIOJEHHWE U ONMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIECHUH, OpraHu3alus M MPOBEJCHHE OHOJOTMYECKOrO
DKCIIEPUMEHTA, BBIIBM)KCHHE THMIIOTE3bl, BBIIBICHUE 3aBUCUMOCTH MEXKIY HCCIELYEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX pEe3yJbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX MOHSATHUH,
TEOPU U 3aKOHOB, YMEHUE JI€JIaTh BEIBOJBI HA OCHOBAHUU IIOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIEIATh CYLICCTBEHHBIE NPU3HAKU BUPYCOB, KJIETOK IPOKAPUOT U DYKApHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEIIECTB U
IpeBpalleHys] SHEPruu B KIETKe, (POTOCHHTE3a, IIACTUYECKOIO0 M IHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OILUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYAJIbHOIO PA3BUTHUS
opraHusma (OHTOI€He3);

YMEHHE MPUMEHSATH MOJTY4YECHHbIE 3HAHUS N7 00BSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SIBJICHUH, 17151 IPUHATUS IPAKTUUYECKUX PELIeHUI B TOBCETHEBHOM KU3HHU C LENbI0 O0ecTieueHust
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/0pOBbS OKpYXAlOIIUX JIOAEH, COOIIOAECHUS HOPM



rPaMOTHOTO TIOBEJCHHUS B OKpYXKAIOIIEeH MNPUPOAHON cpele, MOHMMaHUuE HEOOXOJUMOCTH
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ui pallOHAIBLHOTO
PUPOONIOIB30BAHNUS;

YMEHHE pelllaTh »JJIEMEHTapHble TE€HETHYECKHE 3a/Jadyd Ha MOHO- U JUTHOpUAHOE
CKpEeIlMBaHUE, CIETIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEUIMBAHUS
JUTS TIpeJICKa3aHMsl HAaClIe0BAaHUS IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIIOAATh MpaBHia MPU
paboTe ¢ yueOHBIM | JIa0OpaTOPHBIM 00OPYI0BAHHEM;

YMEHHE KPUTHYECKH OILICHMBATh M HHTEPIPETHPOBATh HH(OpPMALNIO OHOJIOTHYECKOrO
COJepKaHUsA, BKIIOYAOUIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 PAa3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOW HMH(pOpPMAIMH, HAYYHO-TIONYJISIPHBIE MaTepUAIIbl), STUYECKHE ACIIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBIE U YCTHBIE COOOIIEHUs, 00001as
Ouonornyeckyro MHGPOPMALMI0O M3 HECKOJIBKMX HCTOYHHMKOB, TPAMOTHO HCIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOECHUS yueOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ W POJU OMOJOTHMH B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNUCKHUX U 3apyOeKHBIX yUEHBIX-OUOJIIOrOB B pa3BUTHE
Ouonoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEIICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHUE PAaCKPBIBATh CO/IepP)KaHUe OMOJIOTHUECKUX TEPMUHOB U MTOHATHI: B, TIOMYJISIIIHS,
reHO(OH], HBOJIONMS, MABIKYIIHE CHIBI ((aKTOpBI) SBOJIOLUUH, MPUCIOCOOICHHOCTD
OpraHU3MOB, BHJ000pa3OBaHUE, SKOJOrHYecKHe (aKTOPbl, HSKOCUCTEMa, MPOAYICHTHI,
KOHCYMEHTBI, PEIYIICHTHI, LIETIH MUTaHMs, SKOJIOrHYecKas nupamuaa, OuoreoreHos, ouocdepa;

yMEHHE W3/Iarate Owuosnorndeckue Teopun (dBomonoHHas Teopus Y. JlapBuHa,
CHHTETUYECKAsi TEOPHS IBOJIOLINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactsa K. M.
bapa, uepenoBanus riaBHBIX HampaBieHUH u myted »Bomronuu A. H. CeBeprioBa, yueHHs O
6uocdepe B. U. BepHasickoro), onpenensTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHUE BIAJIETh METOJAaMH HAYYHOTO IMO3HAHMS B OMOJOTHWU: HAOIIOJCHHE W OIMCAHHE
KUBBIX CHCTEM, TIPOIIECCOB W SBJICHUH, OpraHu3alys ¢ TPOBEICHHE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIJBM)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCIEAYEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIyYEHHBIX DPE3yJIbTAaTOB, MCIIOJb30BAaHHBIX HAYYHBIX MOHATHH,
TEOPH U 3aKOHOB, YMEHHE JIeJIaTh BBHIBOBI HA OCHOBAaHHH TOJTYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJOTHUECKUX O0BEKTOB: BUJIOB,
HOMYJSALUM, TNPOJYIEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OIEHO30B U HIKOCUCTEM,
O0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BUI000pa30BaHus], MPUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBHSI SKOJIOTMYECKHX (DaKTOPOB Ha
OpraHU3MBI, IIEPEHOCA BEIIECTB U MOTOKA SHEPTHH B YKOCHCTEMAX, aHTPOIIOTEHHBIX M3MEHEHUH
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BELIECTB M OMOT€OXMMHUYECKHX LHUKIOB B
ouocdepe;

yYMEHUE TIPUMEHSTH TOJyYEeHHBIC 3HAHUS U OOBSICHEHUs OMOJOTHYECKHX IMPOIECCOB U
SIBIICHUH, JIJISI IPUHSTHS PAKTUIESCKUX PEIICHUH B MOBCETHEBHOMN KU3HHU C IIETTBI0 00ECTICYCHUS
0€30IIaCHOCTH CBOETO 3[0POBbS U 3J0POBBbS OKPYXKAIOIIUX JIOJEH, COOIIOAEHUS HOPM
IPaMOTHOTO TMOBEJEHHUs B OKpYXaolleil NpUpoaHON cpeae, MOHMMaHUEe HEOOXOIMMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt panMoOHAIEHOTO
IPUPOJIOTIONIL30BAHMYS,

yYMEHHE peIIaTh 3JIEMCHTapHbIC OWOJOTMYECKUE 3aJayd, COCTAaBISATH CXEMbI IEpPeHOCca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (I[ETIN MUTAHU);

YMEHHE BBIIIOJHSTH J1a0OpAaTOPHBIE M NpaKTUYecKue paboThl, COOIIOAATh MpaBUIa MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTHYECKU OILICHMBATH W WHTEPIPETUPOBATH WH(POPMAIHIO OUOJIOTHYECKOTO
COZIEPKaHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CpEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepHanbl), paccMaTpUBaTh IJIOOATBHbIC
IKOJIOTUYECKUE TIPOOJIEMBI COBPEMEHHOCTH, POPMUPOBATH IO OTHOILICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE THCBMEHHBICE M YCTHBIE COOOLIeHHUs, 0000mas
Ouonormyeckyro HMH(GOpPMALUIO0 M3 HECKOJbKMX HCTOYHHMKOB, T'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KITIACC
KoanuectBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Kontpoabnsie IlpakTuueckue
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
1 broori kax ayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBple cucTeMbl U UX OpraHU3alus 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41¢c292
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 brbmmorexa LIOK
https://m.edsoo.ru/7f41¢c292
bubmmoteka IIOK
4 AAIHEACATSIEEOCTS KICTKI 0 https://m.edsoo.ru/7f41¢c292
5 PazMHOkeHUE 1 MTHANBUAYATbHOE pa3BUTHE 5 1 bubnmnorexa [JOK
OpraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencrBeHHOCTE M1 UBMEHUYNBOCTD 8 15 bu6mmoteka IIOK
OpraHU3MOB https://m.edsoo.ru/7f41¢c292
7 Cenexkuust oprann3mMoB. OCHOBBI 3 bubnuotexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
8 PeszepBHOE Bpems 1 Bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne n/m Konrpoabnbsie IIpakruuyeckue
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 DBOJIOIIMOHHAST OMOJIOTHS 9 1 brbmmorexa LIOK
https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnoreka [JOK
3emute https://m.edsoo.ru/7f41cc74
3 Opranu3Mel B OKpyXKaromas cpeaa 5 1 brbmmorexa LIOK
https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa 1 SKOJIOTUUECKUE CUCTEMBI 9 brbmmorexa LIOK
https://m.edsoo.ru/7f41cc74
5 PeszepBHOe Bpemst 2 bubmmorexa LOK
https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 0 95

[NPOTPAMME
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