oA MHSRGIEPGEBO NRQGBEIEHIS POCCHUHCKOM ®EJIEPAIINN

YHOY cpeansis mkosaa umenn C.T. Hlankoro

«COI'TACOBAHO» «YTBEPXIAIO»
[lemarornyeckuii coBet Hupektop
YOY cpennss mkona umenn C.T.11lanxoro YOY cpennss mkona umenn C.T.11lanxoro
[Ipencenarens I'pomona C.II. ®omuna JLII.

ITporokon Ne_1 ot «_29 » _aBrycra 2023 ITpukaz Ne_96 ot «_29 » _asrycra 2023
T. T.

PABOYASI IIPOTPAMMA
(ID 687020)

yueOHoro npeamera «buoJsiorusi. ba3oBblii ypoBeHb»

utst o0ydaromumxcs 10 kimacca

Cankr-IlerepOypr
2023-2024



HOACHUTEJIBHAA 3AIIMCKA

ITpu pa3zpaboTke mporpamMmbl O OMOJIOTMM TEOPETHUYECKYIO OCHOBY IS
onpeaeneHusl MoAXoA0B K (OPMHPOBAHUIO COAEPNKAHUS YUEOHOro IpeaMeTa
«buonorus» cocraBunu: koHuenrtyaibHsle nonoxkeHus OI'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€H, COAEpKaHus, pe3yJbTaToB OOy4YeHHs U
TpeOOBaHUI K YPOBHIO IOATOTOBKH BBIMYCKHHKOB, MOJOXEHHUS 00 0OIIUX
[EeNIX W TPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI
cpeaHero oo6miero ooOpasoBaHusi B Poccuiickoit ®expepanuu, a Takke
MOJIOKEHUS O crienuprke OMoIoTny, e€ 3HAaUeHUU B IO3HAHHUH JKUBOU MPUPOIBI
U 00ecreueHUd CYUIECTBOBAaHUs uesjoBedyeckoro oobmectBa. CoriacHo
HA3BaHHBIM TIOJOXEHHSIM, ONPEIEICHbBl OCHOBHBIC (DYHKIMU TPOTPAMMBI IO
OHOJIOTHH U €€ CTPYKTYpA.

[Tporpamma mo Ouosiormu Aa€T NpPEACTaBICHHE O ILENsIX, 00 oOuen
cTpaTernu OOy4YeHHs, BOCIUTAHUS U PA3BUTHS OOYYAIONIIMXCS CpPEIACTBAMHU
yueOHoro mnpenmera «buonorus», ompexaenser o0sA3aTeNbHOE MPEIMETHOE
colepKaHUe, €ro CTPYKTypy, paclpeielieHue 10 pa3fenaM U TeMawm,
PEKOMEHyEMYIO IOCJIE€I0BATEIbHOCTh H3Y4YEHUs Y4eOHOro Marepuana cC
y4€TOM  MEXIPEIMETHBIX HW  BHYTPUIIPEAMETHBIX  CBSI3€H,  JIOTHKH
00pazoBaTEILHOIO MPOIECCa, BO3PACTHBIX 0COOCHHOCTEN 00yUarOIIMNXCS.

B mporpamme mo OWONOTHHM TakKe YYHUTHIBAIOTCS TpPEeOOBaHHS K
IUTAHUPYEMBIM JTHUYHOCTHBIM, METANpPEIMETHBIM U TPEAMETHBIM pe3ylibTaTaM
oOyueHuss B (GOPMUPOBAHMU OCHOBHBIX BHUJIOB Y4YEOHO-IIO3HABATEJIbHOM
NEeSATENbHOCTH/YUEOHBIX JIEUCTBUI O0YYalOIIMXCS MO OCBOEHHUIO COJEpIKaHHs
OHOJI0TNYeCKOro 00pa30BaHMUS.

B mnporpamme mno Owuosioruum (10-11 kmaccel, 0a30BBIM  ypOBEHB)
pealin30BaH TMPUHIUI MPEEMCTBEHHOCTH B W3Y4YeHHH OWoOiorud, Ojaromaps
yeMy B HEHl MNpOCMATPUBAETCS HAMPABICHHOCTh Ha pa3BUTHE 3HAHUM,
CBSA3aHHBIX C (OPMUPOBAHHMEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHMUS,
[EHHOCTHBIX ~ OpPUEHTAMA  JMYHOCTH,  DKOJIOTUYECKOTO  MBIIICHUS,
NpeACTaBICHUM O 3I0pOBOM 00pa3e KU3HU U OEpeKHbIM OTHOIICHUEM K
OKpyXawuen npupoaHo cpeae. IlostoMmy Hapsigy ¢ U3ydYeHHEM
00IEOMOIOTUYECKUX TEOPUM, a TAK)KE 3HAHUU O CTPOEHUM >KMBBIX CHUCTEM
pa3HOrO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIONIMX B HHUX MPOIECCOB B
nporpaMMe o OHOJIOTHMH YJIEI€HO BHUMAHHUE HCIOIB30BAHUIO TMOTYYEHHBIX
3HAaHWH B TIOBCETHEBHOW KU3HU AJIS PEIICHUS MPUKIAIHBIX 3a/1a4, B TOM YHCJIE:
OpopHUIAKTUKM  HACJEACTBEHHBIX  3a00JeBaHUM  4YellOBEeKa,  MEJMKO-
TeHETUYECKOTO KOHCYJIbTHPOBAHMUS, 000CHOBaHUS IKOJIOTUYECKU
1eJIeCO00pa3HOro MOBEAEHUS B OKpYXalolled NpUPOJHON Ccpele, aHaau3a
BIIMSTHUSI XO3STUCTBEHHON ACSITENFHOCTH YENIOBEKa Ha COCTOSIHUE TMPUPOIHBIX U
UCKYCCTBEHHBIX  JKOCHCTEM. YCWICHHE BHHMAaHMSA K  TNPUKIAJTHON
HampaBleHHOCTH  ydeOHoro  mpenmera  «buonorus»  MPOAMKTOBAHO
HEOOXOIUMOCTBIO 00ECIIEUEHUs! YCIOBUM ISl PEIICHUsI OJJHOM M3 aKTyaJbHBIX
3aJlay IIKOJBbHOIO OHMOJIOTMYECKOro 00pa3oBaHUs, KOTOpas Mpearnosaraer
dbopmMupoBanre y 00ydaronmxcs COCOOHOCTH aJanTHPOBATHCS K M3MEHEHUSAM
JMHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHE cpeiHero o0mero oOpa3oBaHUs 3aHUMAET BaXKHOE
mecto. OHa obecrieunBaeT GOPMUPOBAHHUE Y OOYHAIOIINXCS MPEICTABICHHUI O
HAy4YHO! KapTHHE MHPa, PACIIUPSET U 0000IaeT 3HAHHS O KUBOM IpUpPOLE, €&
OTIMYHUTEIBHBIX [PU3HAKAX — YPOBHEBOH OPraHM3alid U 3BOJIOLKH, CO3MAET
yCIOBUSL JUISl: TO3HAHWS 3aKOHOB JKMBOM  MPHUPOABI, (POPMHUpPOBAHUS



(yHKUIMOHAIBHOW T'PaMOTHOCTH, HABBIKOB 3JI0POBOr0 M Oe30rmacHoro o0pasza
KU3HHU, HKOJOTMYECKOTr0 MBIIUICHHUS, LEHHOCTHOTO OTHOILIEHUS K KUBOU
IPUPOJAE U YETOBEKY.

Bonpmioe  3HaueHwe  OMoOJIOTHSIT  MMEET  TaKkKe  JUISl  pelleHus
BOCIIUTATENIbHBIX M Pa3BUBAIOIIMX 3a/ad CpeaHero obmiero oOpa3oBaHus,
conuanu3ainuu olyyvatomuxca. M3yuenne Ouonorun 00OECNEYUBAET YCIOBUS
TUIS (GOopMHpOBaHUSA  HMHTEIUIEKTYalIbHBIX, KOMMYHUKAIIMOHHBIX |
UH(OPMAIIMOHHBIX  HaBBIKOB, J3CTETUYECKOM  KYJbTYpbl, CIOCOOCTBYET
UHTErpalryu OMOJIOTMYECKUX 3HAHUU C MPEACTaBICHUSAMU U3 JAPYTUX Y4EOHBIX
OpeIMETOB, B YacTHOCTH, (U3MKH, XuMHM U reorpaduu. HazpanHbie
NOJIOKEHUSI O MpeJHa3HauYeHUH ydeOHoro npeamera «buonorus» cocraBuin
OCHOBY [UIsl OIpPEJENICHHS] MOJIXO0JI0B K OTOOpY M CTPYKTYPUPOBAHHUIO €r0
coJiep KaHusl, IPEJICTABIEHHOTO B TPOrpaMMe 10 OMOJIOTHH.

OT160p conepkanus yueOHoro npeamera «buonorus» Ha 0a30BOM ypOBHE
OCYLIECTBJIEH € MO3MUIMI KyJIbTYpOCOOOPA3HOro MOAXO0AA, B COOTBETCTBUU C
KOTOpPbIM OOy4Yaroniyecs: JAO0HKHbl OCBOUTbh 3HAHUS U YMEHUS, 3HAYUMBbIE s
dbopmupoBaHus OO0IIEH KyJIbTYpbl, OMNPEACIAIONIUE aJCKBATHOE IOBEJCHUE
YeJI0BEKa B OKpY Karolel MpUpPOJHON cpejie, BOCTpEOOBaHHbBIEC B OBCEHEBHOM
KU3HU U MPAKTUYECKOU JearesibHocTh. Oco00e MECTO B 3TOM CUCTEME 3HAHUM
3aHMMAIOT  3JIEMEHThl  COJAEpPXaHUs, KOTOPbIE CIIyXaT OCHOBOM  JUIs
dbopMupoBaHUS TMPEACTABICHUM O COBPEMEHHOM €CTEeCTBEHHO-HAyYHOMU
KapTUHE MHUpPA W LEHHOCTHBIX OPHEHTAUSAX JUYHOCTH, CIHOCOOCTBYIOLIUX
rYMaHHU3aluu OMOJIOTUYECKOro 00pa3oBaHusl.

CTpyKkTypupOBaHuE coJiepKaHUsl y4eOHOro MaTepuajia B MporpaMMme Io
OMOJIOTUM OCYILECTBICHO C YYETOM MPUOPUTETHOTO 3HAYEHMsI 3HAHUM 00
OTJIMYUTENIBHBIX OCOOEHHOCTSIX KUBOW MPUPO/IbI, O €€ YPOBHEBOM OpraHU3aluu
U 3BONIOUMU. B COOTBETCTBUM € 3TUM B CTPYKType Y4Y€OHOro mpeaMeTra
«buosorus» BbIIEIEHBI CAEAYIOMIME COJEpKATENIbHbIE TUHUM: «bBHUOIOrUs Kak
Hayka. MeTojpl Hay4yHOro no3HaHus», «KieTka kak OMoNoruvecKas CUCTEMay,
«OpranusMm Kak Owuojoruyeckas cucrema», «Cucrtema M MHOroodpasue
OPraHUYECKOTO MUPa», «IBOJIOLMS JKUBOW MPUPOIBDY, «IKOCHCTEMBI H
IPUCYLIME UM 3aKOHOMEPHOCTH.

[lens u3ydenus yueOHoro npenmera «buonorus» Ha 0a30BOM YpOBHE —
OBJIAJICHHE OOYYalIIUMHUCS 3HAHUAMH O CTPYKTYpHO-(YHKIHOHAIBHOU
OpraHu3allid >KMBBIX CHCTEM PA3HOTO paHra W MpPUOOpPETEHHWE YMEHHUU
UCIOJIb30BaTh 3TU 3HAHUS JJI1 TPAMOTHBIX JEHCTBUWA B OTHOILIEHHH OOBEKTOB
YKUBOU MPUPOJIbI U PELICHUS PA3TUYHBIX )KM3HEHHBIX MTPOOJIEM.

JlocTixkeHue uenu u3ydeHus yudeOHoro mnpeamera «buonorus» Ha
0a30BOM ypOBHE 00€CTIEUMBAETCS PEIICHUEM CIIEAYIOIINX 3a/1a4:

OCBOCHHME O0YYaIOIIMMHUCS CUCTEMbl 3HAHUU O OMOJIOTMYECKUX TEOPHSIX,
YUYEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, THUIOTE3aX, IPaBUJIAX, CIYKAIUX
OCHOBOM 11711 JOPMUPOBAHUS MPEJCTABICHUI O €CTECTBEHHO-HAYUYHON KapTHUHE
MUpa, O METOJAaX HAYYHOrO I[IO3HAHMS, CTPOEHHUU, MHOroo0Opasuu H
OCOOEHHOCTSIX JKHMBBIX CHUCTEM DPA3HOTO YpPOBHS OPraHHU3allUH, BbLIAOIIMXCS
OTKPBITUSAX U COBPEMEHHBIX HCCIIEJOBAaHUSAX B OMOJIOTUH;

(dbopMHpoBaHUE y 00YyYaIOLIMXCS MTO3HABATENbHBIX, UHTEIJIEKTYalIbHBIX U
TBOPUYECKUX CIHOCOOHOCTEM B MpOLiECCEe aHalIM3a JIaHHBIX O MyTSAX Pa3BUTHS B
OMOJIOTMM HAYYHBIX B3IJISJIOB, MJIEH M MOJAXOJOB K M3YYEHUIO KUBBIX CHUCTEM
Pa3HOI0 YPOBHS OPraHU3aLUU;

CTAaHOBJICHHE Yy OOydYaloIMxcs OoO0mell KylbTypbl, (YHKIHOHAIBHOU
IPaMOTHOCTH, pPa3BUTHE YMEHHMH OOBSACHATH M  OLICHUBATh  SIBJICHUS



OKPY’KalOIIEr0o MHUpa >KUBOM MPUPOABI HAa OCHOBAaHMM 3HAHUU W ONBITA,
NOJIYYEHHBIX MPU U3YYEHUU OMOJIOTUH;

(dbopMHpoBaHUE Yy OOYyYalOLIMXCS YMEHHMHM WJUIFOCTPUPOBATH 3HAYEHUE
OMOJIOTMYECKUX 3HAHUM B MPAKTHUECKOW ACSITENBHOCTU YEJOBEKA, PA3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOJIOTUI;

BOCIIUTaHUE YOS KIEHHOCTU B BO3MOKHOCTH MO3HAHUS YEJIOBEKOM >KUBOMU
IPUPOJIbI, HEOOXOJAMMOCTH OEpEeKHOTro OTHOIICHHS K HEH, CoOIoeHus
ATUYECKUX HOPM IPH NMPOBEAECHUU OMOJIOTUYECKUX MCCIEI0BAHU;

OCO3HaHWE LIEHHOCTU OMOJOTMYECKMX 3HAHMM JIsl MOBBILIEHUS YPOBHS
9KOJIOTUYECKOMN KYJIbTYpPBL, Uil POPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS;

IpUMEHEHUE TPUOOPETEHHBIX 3HAHUM U YMEHHA B NIOBCEAHEBHOM >KM3HU
JUISl OLIEHKH TOCJIEICTBUI CBOEM AEATEIBHOCTH 110 OTHOLIEHUIO K OKPYXKAIOIIEH
cpede, COOCTBEHHOMY 370pOBbIO, OOOCHOBaHME U  COOJIOJICHHE MEP
npouIaKTUKU 3a00JIeBaHUMH.

B cucreme cpemgnero oOmiero obpasoBanusi «buomnorus», uzydaemas Ha
0a30BOM YpOBHE, SIBJISIETCS 00s3aTENIbHBIM yUY€OHBIM MPEIMETOM, BXOIAUIUM B
COCTaB MpeaMeTHOM 001acTh « EcTecTBeHHO-HAyUHbIE PEIMETHI.

Jns u3ydeHuss Ouosiorud Ha 0a30BOM YPOBHE CPEIHErO O0OIIero
obOpazoBanust orBoautcs 34 yaca: B 10 knacce — 34 yaca (1 yac B Hefiento).



COIAEPKAHUE OBYUEHUA
10 KVIACC

Tema 1. buosiorust kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMU, TEXHUYECKUMU
U JPYTMMH €CTECTBEHHBIMH HayKamu, (puiocopuend, ITUKOH, 3CTETUKOU H
npaBoM. Ponb Ouonoruu B (OpMUpPOBAaHMU COBPEMEHHON HAay4YHOW KapTUHBI
mupa. Cucrtema OMOJOTMYECKUX HAYK.

Meroabpl TO3HaHUS KUBOM Mpuponbl (HAOIIOJAEHUE, SKCHEPUMEHT,
omnuCcaHWe, HU3MEpEeHue, Kiaccuukauus, MOJEIMPOBAHUE, CTATUCTUYECKAs
00paboTKa JTaHHBIX ).

JdemoHcTpanuu:

[Toptpersr: Y. {apBun, I'. Mennens, H. K. Konsuos, [x. Yorcon u ®.
Kpuk.

Tabnuubl 1 cxeMbl: «MeTo/ bl MO3HAHMS )KMBOU MPUPOIBD.

JlaGopaTopHblie U NpakTU4YecKue padoThl:

[TpakTtuueckas padora Ne 1. «cnosib30BaHUE pa3IMYHBIX METOAOB INpHU
U3y4eHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cucTeMbl U MX OPraHu3aLus.

XKupble cuctembl (OMOCHCTEMBI) Kak MpPEeIMET HU3y4YEeHHs] OHOJIOTHH.
OTnuryre KUBBIX CUCTEM OT HEOPTAaHUYECKOM MPUPOIBI.

CpoiicTBa OuocucteM M UX pazHooOpaszue. YPOBHU OpraHu3aluu
OMOCHCTEM:  MOJIEKYJIAPHBIM, KIETOYHBIM, TKAHEBbIM, OpPraHU3MEHHBIN,
MOMYJISILIMOHHO-BUI0BOM, IKOCUCTEMHBIN (buoreoneHOTUYECKUiN),
onochepHbIil.

JdemoHcTpanum:

Tabmuubr u  cxeMbl: «OCHOBHbIE TPHU3HAKH KU3HW», «YPOBHHU
OpraHu3alMH KUBOU TPUPOIBD».

O6opynoBanue: mojesb MoJiekyibl JIHK.

Tema 3. XumMu4yecKuii cOCTaB M CTPOCHHE KJICTKH.

XHUMHUYECKUM COCTAB KIJIETKU. XMUMHUYECKHE DIEMEHTHI: MaKpOAJIEMEHTHI,
MHUKpO3JIEMEHTHI. Boia 1 MUHEpasIbHbIE BEIIECTBA.

@OyHKIIMKM BOJABI M MUHEpaJbHbIX BellecTB B Kierke. [lognepxanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u crpoeHre 0eIKOB. AMUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
Hesamenumble W 3aMEHMMBbIE AMHHOKHUCIOTBI. AMWHOKHUCIOTHBIA COCTAB.
YPOBHM CTPYKTYpbI OEIKOBOI MOJIEKYJIbI (II€pPBUYHAS, BTOPUYHAS, TPETUYHAS U
YETBEPTUYHAS CTPYKTypa). XHMMHUUYECKHE CBOMCTBa OelkoB. buoiornueckue
(GyHKUIMU OENKOB.

@depmeHThl — Ouonoruueckue Katanuzatopbl. CTpoeHue ¢epMeHTa:
aKTUBHBIA LEHTp, cyOcTparHas crneuu@uuHoctb. KodepmeHnTsl. ButamuHsbl.
OTnuuus GepMEHTOB OT HEOPTAaHUYECKUX KaTaIU3aTOPOB.

VYrneBoasl: MOHOcaxapuabsl (IJIrOKo3a, pubo3a ©  J1e30KcUpu003a),
aucaxapubpl (caxaposa, JIaKTO03a) W MoJiucaxapujbl (Kpaxmall, TJIMKOTEH,
1esu0103a). buonornueckue GyHKIUU YIIIEBOIOB.

Jlunuasl:  TpurnMuepuanl, Qgocdonunuasl, crepouasl. [uapoduabHO-
ruapodoOHbIle CBoOicTBA. buonormueckue ¢yHkuud aunuaoB. CpaBHEHHE
yTJI€BOAOB, OEIKOB U JIMIHJIOB KAK UCTOYHUKOB SHEPIHH.



Hyxkneunoseie xucnorel: JJHK wm PHK. Hykieornaer — MoOHOMeEpBI
HyKJ1euHOBBIX KHCIOT. Ctpoenne u ¢ynkuuu JJHK. Crpoenune u ¢dynkumuu
PHK. Buast PHK. AT®: ctpoenue u GpyHKIUH.

[utosorus — Hayka o kietke. Krierounas Tteopuss — mpuMep
B3aUMOJICUCTBUS e U (PaKTOB B HAYYHOM IMO3HAHUU. MeToAbl M3yyeHUs
KJICTKH.

Knerka kak nenoctHas >xuBass cuctema. OOmMe NpHU3HAKH KIIETOK:
3aMKHYTasl Hapy>kHasi MmemOpana, moisiekyJibl JIHK kak renetuueckuii anmnapar,
CUCTEMa CUHTE3a OelKa.

Tunel KIETOK: 3yKapuOTHYecKas M Mpokapuotruuyeckas. OcobeHHoCTH
CTpO€HHUs poKapuoTudeckoil kietku. Kierounas crenka 6akrepuii. CTpoeHue
3YKAPUOTUYECKON KIETKU. OCHOBHBIE OTJIMYMSL PACTUTEIBHOU, XKHWBOTHOU H
IrpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAsl CTE€HKA, MIMKOKAJIUKC,
ux (Qyukouu. Iliasmatuueckas MeMmOpaHa, €€ CBOWCTBA H  (DYHKLMH.
[utomnasma u e€ opranouabl. OpHOMeMOpaHHbIe opraHoubl KieTku: IIIC,
armmapatr  [onbmxu, Jsms3ocombl. [lomyaBTOHOMHBIE — OpPraHOMABI  KJIETKH:
MUTOXOHAPHUH, TIACTUABL. [IpouCXOXKAEHNE MUTOXOHIAPHUA M TIacTuA. Bumsl
mwiactua. HemeMOpaHHble opraHOMJIbI KJIETKU: pUOOCOMBI, KIETOYHBIM LIEHTD,
LUEHTPHUOJIU, PECHUYKH, KI'YTUKH. DYHKIIMM OPraHOUAO0B KJIETKU. BKiItoueHus.

SAnpo — perynsTopHblil IeHTp KieTku. CTpoeHue sapa: siiepHas 000J04Ka,
KAapHOILIa3Ma, XpPOMAaTHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHCnopT BEUIECTB B KIETKE.

JdemoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos,
Hx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Juarpammelr:  «PacnpeneneHne XMMHMYECKHX JJIEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XUMHUYECKUX 3JIEMEHTOB B )KMBOM MPUPOJIEN.

Tabmuupl u cxemsl: «llepruoanyeckas TadauIa XUMHUYECKUX 3JIEMEHTOBY,
«CTtpoeHue Monekyisbl Boabl», «buocunres oOenka», «CTpoeHHE MOJIEKYIbI
oenkay», «Ctpoenue pepmentayn, «Hyknennossie kucnotel. JJHK», «Ctpoenue
Monekyinsl AT®», «CrtpoeHune 3yKapuOTHUYECKOW KIETKW», «CTpoeHue
KUBOTHOW  KIETKW», «CTpoeHue pacTUTENbHOM KIETKW», «CTpoeHue
IPOKapUOTUYECKON KiIeTKu», «CTpoeHHe sapa KIETKW», «YTJIEBOABIY,
«JIumm ey .

O6opynoBaHue: CBETOBOM MHMKPOCKOI, 00OpYJIOBaHUE JUIsl MPOBEICHUS
HAOJIIOICHUM, U3MEPEHU, 3KCIEPUMEHTOB, MUKpPOIPENapaTbl PacTUTENbHbIX,
KUBOTHBIX U OAKTEPHAIIBHBIX KJIETOK.

JlaGopaTopHblie U NpakTH4YecKue padoThl:

JlaGoparopnas pabora Ne 1. «/3yueHue kaTalUTUYECKOW AKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpPE aMuIa3bl WM KaTalasbl)y.

JlaGopatopHass pabota Ne 2. «M3ydyeHue CTpO€HUS KIETOK pPACTCHUH,
KUBOTHBIX M OaKTEpHil 107 MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnapaTax u ux
OIIMCAHHUE».

Tema 4. ) KusHeaesATeIbHOCTh KICTKH.

OOMeH BellecTB, WK METabO0IU3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH )
U JTUCCUMWISIIUS (SHEPreTUYECKUil 0OMEH) — JIBE€ CTOPOHBI €UHOTO MpoIecca
MeTabonu3ma. Posib 3aKOHOB COXpaHEHUs! BEIIECTB M SHEPrMU B IOHUMAaHUU
MeTaboau3ma.

Tunbr oOMeHa BemiecTB: aBTOTPOQHBIN U rerepoTpodHbiil. Poib
(epMeHTOB B 0OMEHE BEILIECTB U MPEBPAILICHUHN SHEPTHU B KIIETKE.



®orocunte3. CperoBas M TeMmHOBass (¢a3bl (¢oTocuHTe3a. Peakuuu
dbotocunTeza. DPdexTuBHOCTH (PoTocHuHTE3a. 3HaueHue (HOTOCUHTE3a s
KU3HU Ha 3emuie. BiusiHue ycnoBuil cpenbl Ha (DOTOCHMHTE3 M CIIOCOOBI
NOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XEMOCHUHTE3UpYIOIIe OakTepuu. 3HAY€HHE XEMOCHHTE3a
JUIS J)KA3HHU Ha 3eMiie.

DHepreTuueckuil 0OMeH B KieTke. PaciiernieHue BeliecTB, BbIJICICHUE U
AKKyMYJUPOBAHHE B3HEPrUM B KJIETKE. OTambl HSHEPreTUYecKOro oOMeHa.
['mukonms. bpoxxenue u ero Buabl. KHCIOPOIHOE OKMCIEHHE, WIN KJIETOYHOE
JIbIXaHUE. OkucnurenbHOE dbochopunupoBanue. D¢ heKTUBHOCTD
SHEPreTUYECKOro oOMeHa.

Peaknuu matpuuHoro cunte3a. I'enernueckas unpopmauus u JIHK.
Peanuzauus renernyeckoi mHpopmalnuu B KieTKe. ['eHEeTHUeCKUil KOoa U ero
cBorictBa. TpaHckpuniuss — wmarpuudblii cuHTe3 PHK. Tpancmamus -
OnocuHTe3 Oenka. Ortambl TpaHCusuuu. KoaupoBaHue aMUHOKHUCIOT. Poiib
pubocoM B OMOCHHTE3E OelKa.

Heknerounsie ¢popmbl xu3HU — BUpyChl. McTopust otkpbiTus Bupycos (/1.
N. NBanoBckuit). OCOOEHHOCTH CTPOCHUS U >KU3HEHHOTO IMKJIA BUPYCOB.
baktepuodaru. bone3snu pacTteHuil, >XMUBOTHBIX U 4YEJIOBEKA, BBI3BIBACMBIC
Bupycamu. Bupyc nmmynozaepuuura yenoseka (BHY) — Bo3doyaurens CIIM/la.
OOpaTtHass  TpaHCKpUIIIMS, peBepTraza ©  uHTerpaza. IllpodunakTuka
pacnpocTpaHEHUsl BUPYCHBIX 3a00JIEBaHUIA.

JdemoHcTpanuu:

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

Tabnuiel u cxembl: «Tunsl nutanusy, «Meradonuszmy», «MUTOXOHIPUSDY,
«OHepreTudyeckuii 0omMen», «Xaoporaact, «DPorocuntesy, «Crpoenue JTHK»,
«CtpoeHue u (QyHKIHMOHHpOBaHUE reHay, «CunHTe3 Oenkay, «IeHeTnueckuit
Koy, «Bupyce», «bakreprodarn», «CTpoeHHE M KU3HEHHBIM LUK BUpYyCa
CII1a, 6akTepuodaray, «Permukanus JTHK.

O6opynoBanue: MO/JIEJIU-AITUTMKALIUU «Y 1BOCHUE JJHK 151
TpaHCKpunuus», «buocunres 0enka», «CTpoeHUe KIETKW», MOJENb CTPYKTYPBI
JIHK.

Tema 5. Pa3MHOKeHHe 1 MHHAMBUIYAJIbHOE PAa3BUTHE OPraHU3MOB.

KiieTouHblil 1UKII, UK KU3HEHHBIM LUKA KiIeTku. MuTepdaza u Murtos.
ITpoueccel, npotekaromue B uHTEpdaze. Pernmkanus — peakuus MaTpU4HOrO
cunteza JIHK. Crpoenue xpomocoMmM. XpOMOCOMHBIA HAOOp — KapUOTHII.
JIunnouaHbli M TaIOMJHBIA  XpPOMOCOMHBIE  HaOOphl.  XPOMATHJIBI.
[{uTonornyeckue OCHOBBI PA3MHOXKEHUS W HWHIAUMBHUAYAJIBbHOIO Pa3BUTHSA
OpraHHU3MOB.

Henenue knetkn — muto3. Craauu murtosa. [Iponeccel, mpoucxoadmue Ha
pPa3HBIX CTAJUSIX MUTO3a. BHOJIOTMYECKUIA CMBICT MUTO3A.

[Tporpammupyemas ruOenb KIETKH — aronTo3.

®opMbl pa3MHOXKEHUSI OpPraHU3MOB: Oecrojioe U T1oJoBoe. Buubl
Oecrnojoro  pasMHOXEHMs: JEJIEHHE HaJABO€, II0YKOBAaHWE OAHO- U
MHOT'OKJIETOYHBIX, cropooOpa3oBaHue, BETE€TaTUBHOE  PAa3MHOKECHHE.
M cKyCCTBEHHOE KIIOHMPOBAHUE OPTaHU3MOB, €r0 3HAYEHUE JUJIS1 CEJIEKIIUH.

[TosioBOE pa3MHOXKEHHE, €r0 OTJIMYUS OT OECIOI0rO0.

Meiio3. Craguu menosa. [Iponeccsl, nmpoucxoasmue Ha CTausIX MENo3a.
[ToBenenue xpomocom B Meio3e. KpoccuHrosep. buomormyeckuii CMbICT U
3HAYECHUE MEN03a.



["ametorene3 — mpouecc oOpa3oBaHUs MOJOBBIX KJIETOK Y >KUBOTHBIX.
[TosioBbIE K€N€3bl: CEMEHHUKU U SIMYHUKK. OOpa3oBaHHE U pa3BUTUE MOJOBBIX
KJIETOK — raMeT (CrepMaTo30M], SHIEKIETKa) — CIEpPMAaTOreHe3 U OBOIEHE3.
OcoOeHHOCTH CTpPOCHUS SIULEKIECTOK U crepMaTo3ougoB. OI010TBOPEHHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BUTHE (OHTOrEHE3). OMOpPHUOHAIBHOE pPa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO PAa3BUTHUS Y TO3BOHOYHBIX )KUBOTHBIX:
npobsieHue, racTpyisuus, opraHoreHes. [loctamOpuonansHoe pazBuTHe. THITbI
MOCTAMOPUOHAIIBHOTO Pa3BUTHUS: MpsIMOE, HempsiMoe (JIMYMHOYHOE). BrnusiHue
Cpelibl Ha pa3BUTHE OPTaHU3MOB, (DAKTOPBI, CIIOCOOHBIE BBI3bIBATH BPOKAEHHBIE
YpOJICTBa.

Poct u pa3zButue pacrenuii. OHTOreHe3 BETKOBOI'O PACTEHUSA: CTPOCHUE
CEMEHHU, CTaIUH1 Pa3BUTHSL.

JdemoHcTpanuu:

Tabmuubr 1 cxembl: «DOpMBbI pa3MHOKEHHUS OPraHu3MoBy, «JlBoitHOE
OIUIOAOTBOPEHUE Y LIBETKOBBIX pACTEHMID», «BereraTuBHOE pa3MHOKEHHE
pactenuity, «Jlenenue kietku Oaktepuily, «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocombly, «Kirerounsiii ukin», «Permmukanus JJHK», «Mutos»,
«Menos», «lIpsmoe u HenpsiMoe pa3BUTHEY, «] aMeTOreHe3 y MIIEKOIUTAOIINX
U 4enoBeka», « OCHOBHbBIE CTAANN OHTOT€HE3a.

O6opynoBaHue:  MHUKpPOCKOI,  MHKporpenaparsl  «CriepMaTro30uisl
MJICKOIIMTAIOLIETOY», <« SliIekineTka wmiekonutamouero», «Kapuokunes B
KJIETKAaX KOpEIKa JIyKa», MarHUTHas MOJEJb-aluInKauus «Jlenenre KieTkun»,
mozens JAHK, Mmoznens MeradazHoil XpoMOCOMBI.

JlaGopaTopHblie U NpakTU4YecKue padoThl:

JlaGopatopHnas pabdorta Ne 3. «HaOmroneHue Muto3a B KJIETKaX KOHUYMKA
KOpEIlIKa JIyKa Ha TOTOBBIX MUKpOIIpenaparaxy.

JlaGopatopHas padota No 4. «M3ydeHue CTpOECHUs MOJOBBIX KIJIETOK Ha
TOTOBBIX MUKpOMpenaparax».

Tema 6. HacsieicTBeHHOCTH M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer n 3amaum reHeTuku. Mcropuss paszButuss reHetuxku. Pomp
LUTOJIOTMM W 3MOpPUOJIOTMM B CTAHOBJIEHUU T'€HETUKU. Bkiaa poccuiickux u
3apyOeXKHBIX  YYEHBIX B  pa3BUTHE TCHETHUKU. METOJbl  T€HETHKHU
(TUOpUIOJIOTUYECKHM,  IUTOTCHETUYECKUH,  MOJIEKYJSIPHO-T€HETUUYECKUIN).
OcCHOBHbBIE T€HETHUUYECKHE TOHATHS. |'eHeTHuYecKasi CAMBOJIMKA, UCIIOJIb3yeMasi B
CXEMax CKpEIIUBaHUM.

3aKOHOMEPHOCTH  HAcCJIeIOBaHMUsS  MPU3HAKOB, yCTaHOBIECHHbIE [
Mennenem. MoHOruOpuaHOE CKpelMBaHUE. 3aKOH eAMHOO0Opa3us ruOpuIoB
nepBoro nokosieHus. IlpaBuio 1oMuHUpOBaHMS. 3aKOH pacllErIeHUs
npu3HaKkoB. ' unoresa ynctorsl raMeT. [1oHOE ¥ HEMOJHOE IOMUHUPOBAHUE.

JurubpunHoe cKpeluBaHuWe. 3aKOH HE3aBUCHUMOTO  HACJEIOBaHUS
Opu3HaKoB. lluTOoreHeTnyecknue OCHOBBI  JTUTMOPUIHOTO  CKPELIMBAHMSL.
AHanu3upyoliee CKpEIIMBAHUE. Hcnonb3oBanue AHAITU3UPYIOIIETO
CKpEUIMBaHUs JUIsl ONPEACIIEHNUs T€HOTHIIA OCOOH.

CuennenHoe HacinenoBaHue mnpusHakoB. Pabora T. Moprana mno
CUEIUVIEHHOMY HAacJeJIOBaHUIO TEHOB. HapylieHue cuerieHUsi TEeHOB B
pe3yibTaTe KPOCCUHIOBEpA.

XpOMOCOMHasi TEOPHUsI HACIEICTBEHHOCTH. | eHeTnuecKkre KapThl.

['enernka nosia. XpoMOCOMHOE ONPEICIICHUE 10JIa. AYyTOCOMBI U MOJIOBBIE
XpoMocoMbl. ['oMorameTHele M TeTeporaMmeTHble opraHu3mbl. HacimenoBanue
IPU3HAKOB, CLEIJIEHHBIX C TIOJIOM.



MN3MeHYHBOCTb. Bunbl  M3MEHYMBOCTH: HEHACJIEICTBEHHAsA WU
HacleACTBeHHass. Poyb  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.
XapakTepucTuka MOJIU(PUKAIMOHHON M3MEHUMBOCTU. BapualnMOHHBIA psag U
BapuanuoHHass kpuBas. Hopma peaknuum npusHaka. KoymuyecTBeHHbIE W
KaueCTBEHHbIE MPU3HAKU U UX HOopMa peakuuu. CBOHCTBa MOIU(UKAIIMOHHON
U3MEHYUBOCTH.

HacneacTBenHasi, WM TeHOTUIIMYECKAs, U3MEHYUBOCTh. KOMOMHATHBHAS
W3MEHYMBOCTb. Melo3 W TMOJIOBOM TPOILlECC — OCHOBAa KOMOWHATHMBHOM
W3MEHYMBOCTU. MyTanroHHass u3MeH4YuBOCThb. Knaccudukanuss MyTanuii:
Ire€HHbIE, XPOMOCOMHBIE, TE€HOMHbIE. YacToTa M NPUYUHBI MyTalUH.
MyTtarennble (QakTopbl. 3aKOH TOMOJOTMYECKHX pAIOB B HACIEACTBEHHOM
n3menuusoctu H. U. BaBuiosa.

BresiepHas HaclIeICTBEHHOCTh U N3MEHYUBOCTb.

['enernka uvenoBeka. Kapuorun yenoBeka. OCHOBHBIE METOJIbI T€HETUKH
YEeJI0BEKA: reHeaJIOTHYECKUH, ONMM3HEIOBBIHN, LIMTOr€HETUYECKUH,
OMOXMMUYECKUN, MOJIEKYJsipHO-reHeTuYecKkuid. COBpEeMEHHOE OIpeAesIeHue
TE€HOTHUIIA: OJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C
nomomipio IIIIP-anann3a. HacnemcTBenHble 3a00jeBaHMS YEIOBEKA: T'CHHBIC
00s1€e3H1, 00JE3HU C HACIEACTBEHHON MPEIPaciooKEHHOCThIO, XPOMOCOMHbBIE
O0oneznn. ComaTHUecKMe W TreHepaTUBHble MyTauuu. CTBOJIOBbIE KIIETKH.
[TpuHIMIIBL 310pOBOr0 00pa3a KU3HU, AMATHOCTUKU, IPOPUITAKTUKH U JICUEHUS
reHeTH4ecKux Oone3Held. MeauKko-reHeTHYeCKoe KOHCYIbTUPOBAHKE. 3HAUEHUE
MEJUIMHCKON TE€HETUKH B MPEJOTBPAIICHUH M JIEYEHUU TE€HETHYECKUX
3a00JIeBaHUI YeTI0OBEKA.

JdemoHcTpanuu:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. UeTBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuupr u  cxembl: «MOHOTMOPUAHOE  CKPELIMBAHME U €rO
LUTOT€HETUYECKAST OCHOBA», «3aKOH PACIICIUICHHS W €r0 LUTOIN€HETHYECKas
OCHOBa», «3aKOH YHCTOTBI TameT», «JlurubpuagHoe CKpenMBaHue,
«lluTonornyeckre  OCHOBBI ~ JUTHOPUIHOTO  CKpelIMBaHUs», «Meio3»,
«B3aumopaencTeue ajueNbHBIX TE€HOB», «leHeTHYecKkue KapThl pPacTEHUH,
KUBOTHBIX U YelloBeKay, «I'eHeTnka noisa», «3aKOHOMEPHOCTH HACJIEAOBaHMS,
CUEIUIEHHOr0 ¢ ToJioM», «KapuoTumbl YenoBeKa W KMBOTHBIX», «Buabl
U3MEHUYMUBOCTIY, «MoaudukanunoHHas u3MeHYMBOCThY, «HacnenoBanue pesyc-
(dakropay», «I'eHeTrka rpynn KpoBu», « MyTallmOHHAasi U3BMEHUYUBOCTDY.

O6opynoBanue: Mojenu-anuiMkauuu «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«Henonnoe pomuHHpoBaHue», «JluruOpuaHoe ckpemmBanuey, «llepekpéct
XpOMOCOM», MHUKPOCKOIl M MuUKponpenapar «Jpo3zodpuna» (Hopma, MyTanuu
(OpMBI KPBUIBEB U OKPACKH TeNa), repdapuii «I opox moCEeBHOM».

JlabopaTopHblie U NpakTH4YecKue padoThl:

JlaGopatopHas pabora Ne 5. «M3ydenue pe3ysibTaTOB MOHOTUOPUIHOTO U
JUTHOPUAHOTO CKPEIIUBAHUS Y IPO30(HIIbI HA TOTOBBIX MUKPOIPEAPATAX.

Jlabopatopnas  pabora No 6. «M3yuenne MoaudUKAIUMOHHON
MU3MEHYMUBOCTHU, TOCTPOEHUE BAPUAILMOHHOIO PsJa U BAPUALIMOHHON KPUBOY.

JlabopatopHas padota Ne 7. « AHanu3 MyTauuid y 1po30(puibl Ha TOTOBBIX
MUKpOIpenapaTax.

[Ipaktuueckass pabora Ne 2. «CocTaBieHuWe W aHaIu3 POJOCIOBHBIX
YEIOBEKA.

Tema 7. Ceseknust opranu3moB. OCHOBbI OMOTEXHOJIOTHH.



Ceneknuus Kak HayKa U MPOLECC. 3apPOKICHHUE CENEKIIMU U TOMECTUKALINS.
Yuenne H. WM. BaBuioBa 0 I1EHTpax MPOUCXOXKACHUS U MHOTo00pa3us
KYJBTYPHBIX pacTeHUM. LIeHTpbI MPOUCXOKAECHUS JOMAIIHUX )KUBOTHBIX. COPT,
OpOJIa, ITaMM.

CoBpeMeHHbIE METO/IbI CeJIEKIIMU. MacCcOBbI U MHAMBUIYAJIbHBINA OTOOPBI
B CEJIEKLIMH PAaCTEHUH U KUBOTHBIX. OlLIEHKa 3KCTephepa. biM3kopoacTBEHHOE
cKkpemuBaHue — WHOpuAMHT. Yucras nuHus. CKpenMBaHUE YHUCTBHIX JIMHUM.
['erepo3uc, unu rubpunas cuna. HepoacTBeHHOE CKpelMBaHuE — ayTOPUIUHT .
Otpanénnas rubpuauzanuss W e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 H
MOJYy4YEHUE MOJUIUIONAOB. JIOCTHKEHUSI CENEKIMU PACTEHUW, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buorexHonorus Kak orpaciib IPOU3BOACTBA. |'€HHAsA MHKEHEPHUs. DTallbl
co3ganusi pexkomOunantHo JIHK u TpaHcreHHbix opraHu3zMoB. KierouHas
uHxkeHepus. Knetounele  KyJabTypel. MMUKpPOKIOHAIBHOE  PA3MHOYKEHHE
pactennil. KilOHMpOBaHME BBICOKONPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX
OpraHu3MOB. OJKOJOrM4yeckue u stuyeckue npoodsnemsl. MO — renernyecku
MOJU(PUIIMIPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

[Toptpersr: H. Y. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, M. @.
MBaHoB.

Tabmuupbl 1 cxembl: Kapta «LIeHTpbl MPOUCXOXKIAEHUS U MHOrooOpasus
KyJbTYpHBIX pacTeHuid», «llopoapl pmoMamHMX  KHUBOTHBIX», «Copra
KyJIbTYPHBIX pacTeHuil», «OtnanénHas rubpunuzanus», «PaboTel akageMuka
M. ®. BanoBay, «Ilomummounans», «O0beKTh OMOTEXHOJIOTHNY, «KIIeTOUHEIS
KyJbTypbl M KIOHUpOBaHUE», «KOHCTpyupoBaHME M TNEPEHOC TEHOB,
XPOMOCOM).

O6opynoBanue: MyJSDKM IUIOJIOB M KOPHEIUIOJOB JUKUX (opM U
KyJIbTYPHBIX COPTOB pacTeHul, repoapuii «CenbCKOX035UCTBEHHbBIE PACTCHUS.

JlaGopaTopHblie U NpakTU4YecKue padoThl:

Okckypenst «OCHOBHBIE METOAbl U JTOCTHMIKEHHSI CEJIEKIHHM PACTEHUN U
KUBOTHBIX  (Ha  CEJIEKUMOHHYK  CTaHLUMIO,  IUIEMEHHYIO  (epmy,
COPTOMCHBITATENbHBII y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1abOpaTOpHIO
arpOyHMBEPCHUTETA UM HAYYHOTO LIEHTPA)».

I[IJTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOI' PAMMBI 110
B1OJIOI'M HA BA3OBOM YPOBHE CPEJIHEI'O OBILIEI'O
OBPA30OBAHHMA

Cornacio ®I'OC COOQ, ycraHaBnuBarTCs TpeOOBaHUSA K pe3yJibTaTaM
OCBOCHHUS OOYy4YarOUIMMHUCS MPOrpaMM CpEeAHEro oOIero oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEIMETHBIM U TTPEIMETHBIM.

JIMYHOCTHBLIE PE3YJIBTATDHI

B cTpykType JIMUHOCTHBIX pE3yiabTaTOB OCBOCHMS Npeamera «buonorus»
BBIJICJIEHBI  CJIEIYIOIIME  COCTABJISIOLIME:  OCO3HAHME  O0ydYaroluMucs
POCCHICKOM Tpa)XAAaHCKOM HACHTUYHOCTH — TOTOBHOCTHM K CaMOPA3BUTHIO,
CaMOCTOSITEJIbBHOCTA M CaMOOTMPEICIICHUIO, HAJIMYME MOTHBALUU K OOYUECHUIO
OMOJIOTHH, 1IEJICHANIPABICHHOE Pa3BUTUE BHYTPEHHUX YOEKIECHUM JIMYHOCTH Ha
OCHOBE KIKOYEBBIX IEHHOCTEM M HCTOPUYECKUX TPAAULMNA  pPa3BUTHUA



OMOJIOTMYECKOTO0  3HAHWSI, TOTOBHOCTh M  CIOCOOHOCTh  OOydYaroUIUXCs
PYKOBOJICTBOBaThCA B CBOEH  JEATENBHOCTU  IIEHHOCTHO-CMBICJIOBBIMU
YCTaHOBKaMHU, MPUCYIIUMHU CHUCTEME OMOJOTMYECKOTO OOpa3oBaHUsl, HAJIUYHE
AKOJIOTMYECKOTO IMPABOCO3HAHUS, CIOCOOHOCTH CTAaBUTh 1E€IU U CTPOUTH
YKU3HEHHBIE TIJTaHBI.

JInyHOCTHBIE PE3ybTaThl OCBOCHUS MpeameTa «bUOoIorusy H0CTUTAIOTCS
B €JIMHCTBE Yy4eOHOW U BOCHUTATEIBHON JCSATEILHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMUA POCCUUCKUMHU  COLUMOKYJIbTYPHBIMH, HCTOPUUECKUMH U
JTyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMU, IPUHATHIMUA B OOIIECTBE MPaBUIIAMU U
HOpMaMU  TIOBEJIEHHUS] U  CIIOCOOCTBYIOT  MpOIECCaM  CaMOMO3HaHMS,
CaMOBOCIIMTAHUSI U CaMOPa3BUTHs, PA3BUTHUSI BHYTPEHHEW MO3UIIMKU JTUYHOCTH,
NaTpUOTU3Ma, YBAXEHUS K 3aKOHY U MPABOMOPSJIKY, UEJIOBEKY TpyJa Hu
CTaplieMy TIOKOJICHHIO, B3aUMHOIO YBaXKEHHS, OEpPEKHOr0 OTHOIICHUS K
KyJbTYPHOMY HAaClIEIUI0 W TPaJAUIMSM MHOTOHAIMOHAIBLHOTO Hapoja
Pocculickon @enepaiuu, Npupojie U OKPYKAOLIEH cpeae.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI yueOHOoro mnpeamera «buosorus»
JOJDKHBl ~ OTpa)kaTb ~ TOTOBHOCTH W CHOCOOHOCTH  OOYyYaromIIMXcs
PYKOBOJICTBOBaThCA C(HOPMUPOBAHHON BHYTPEHHEH TMO3ULMEH JIUYHOCTH,
CHUCTEMOW IEHHOCTHBIX OPHUEHTAlU, MO3UTUBHBIX BHYTPEHHUX YOECKICHUI,
COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSIM POCCUHCKOrO OOIIECTBa,
pacuiMpeHre >KM3HEHHOTO ONbITa W OINbITa JIEITEJIBHOCTH B TMPOLIECcCe
peanu3aliu OCHOBHBIX HAIPaBJICHU BOCHUTATEILHOM JACSTEILHOCTH, B TOM
YUCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(OOPMHUPOBAHHOCTh  TPAKJIAHCKOM  MO3UIIMU  OOydarwmlerocss  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O YJIEHa POCCUUCKOTO OOIEeCTBA;

OCO3HAHHME CBOUX KOHCTUTYIMOHHBIX MpaB U OOSI3aHHOCTEH, yBaKCHUE
3aKOHA U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIbHOCTU MpPHU CO3JaHUU
Y4EOHBIX MPOEKTOB, PEUICHUN YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BHIMOJHEHUH
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMNPEJETSATh COOCTBEHHYIO MO3UIIMI0 IO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YUUTHIBATh B CBOUX JICUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBUS JIIOJIEHN C pa3HBIMU YOEKICHUSIMU, KYJIbTYPHBIMU [ICHHOCTSIMU
U COIIMAJILHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IPOIIECCE COBMECTHOTO BBLITIOJHEHUS
y4eOHBIX, MO3HABATEIbHBIX M MHCCIEIOBATEIBCKUX 3a/1ad, YBaKUTEIBHOTO
OTHOIIIEHUS K MHEHHUIO OIMOHEHTOB NPHU OOCYXJIEHUU CIIOPHBIX BOMPOCOB
OHMOJOTUYECKOTO COIEPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHON U BOJOHTEPCKOMN JEATENbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXXJaHCKOU WJICHTUYHOCTH,
NaTpuoTU3Ma, YBaXXEHUSI K CBOEMY HapoJjy, YYBCTBA OTBETCTBEHHOCTU IEpE]l
Ponuuol, ropmoctu 3a cBOM Kpail, CBOO PoauHy, CBOM S3BIK UM KYJBTYpY,
MPOIIJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHWE K TPUPOJHOMY HACICIUI0 U TaMSITHUKAM
NpUPOJIbI, JOCTHXKEHUAM Poccun B Hayke, UCKYCCTBE, CIOPTE, TEXHOJOTHSIX,

Tpyae,



CIIOCOOHOCTh OLIEHHMBAaTh BKJIAJ] POCCUHCKHX YYEHBIX B CTAHOBIICHUE U
pa3BUTHE OMOJOTMHU, MOHUMAHUS 3HAYEHHsS] OMOJOTMHM B TO3HAHUU 3aKOHOB
IPUPOABI, B AKU3HU YEJIOBEKA U COBPEMEHHOI'O 00ILIECTBA;

ujeiHas yoexx1EHHOCTh, TOTOBHOCTh K CIIY:KEHHUIO M 3ammuTe OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHUE JIYXOBHBIX LIEHHOCTEW POCCUNCKOTO HAPOJIa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHHUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIMIO0 U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OpPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JINYHOT'O BKJIaJa B IOCTPOEHUE YCTOMYMBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOLIEHUWE K CBOMM pPOJHUTENSAM, CO3[aHUIO CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATUS IEHHOCTEW CEMEMHOM KU3HU B COOTBETCTBHHU C
TpaguuusaMu HapoioB Poccun;

4) 3¢cTEeTHYEeCKOro BOCIIMTAHMS

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKJIIOYAs ACTETUKY ObITA, HAYYHOIO U
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOLICHUH;

NOHMMAaHUE 3MOLIMOHAJIBLHOTO BO3JEHCTBUS JKUBOW MPUPOJABI U €€
LEHHOCTH;

TOTOBHOCTh K CAMOBBIPA)KEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHUE
IPOSBIIATH KAYECTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usuueckoro BocnuTanus, GopMHUPOBaAHNS KYJIbTYPHI 310POBbS U
IMOLMOHAJIBHOIO 0JIAr OOy YHsl:

NOHMMAaHHE W peain3alusi 3J0pOBOro M 0Oe30macHOTO olpasza KU3HU
(310opoBOo€  mMHUTaHWE, COONIOAEHUWE TUCMEHUYECKHX TMpaBUI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUH M OTAbIXa, peryisipHas (Qusnyeckas
AKTUBHOCTb), O€pPEXHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILEHUS K
cOOCTBEHHOMY (DPU3UYECKOMY U IICUXUUYECKOMY 3/10POBBIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI WHIUMBUAYAJIbHOTO W KOJUIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CHUTYAlMSX, YIPOXKAIOLIUX 3/I0POBbI0 U KU3HU
JIIOJICH;

OCO3HAHME  TMOCJIEACTBUM W  HENPUATUS  BPEIHBIX  MPUBBIUEK
(ynoTtpeOieHus alKoroisi, HAPKOTUKOB, KypeHUs);

6) TPy10BOT0 BOCIIMTAHMS:

TOTOBHOCTB K TPYJly, OCO3HaHHUE LIEHHOCTH MacTEpCTBa, TPYA0IIO0HE;

TOTOBHOCTh K AKTUBHOW JESTEIBHOCTU TEXHOJOTMYECKOM M COLMAIBHOU
HaIpaBJIEHHOCTH, CIIOCOOHOCTD UHULMUPOBATb, TUTAHUPOBATH u
CaMOCTOATEIbHO BBIMOJIHATH TaKyIO J€ATEIbHOCTD;

UHTEpPEC K pa3iaudyHbIM chepaM MNpoPecCHOHAIBHON JesATENbHOCTH,
YMEHHUE COBEPILATH OCO3HAHHBIN BBIOOp Oyayuieil npodeccun U peanru3oBbIBaTh
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

FOTOBHOCTh W CIOCOOHOCTh K OOpa30BaHHUIO U CcamMOOOpa3OBaHUIO Ha
MPOTS)KEHUU BCEH KU3HU,

7) 3K0JI0rN4eCKOTr0 BOCIIUTAHMS S

9KOJIOTMYECKU LEIecCO00pa3HOEe OTHOLIEHHWE K MPUPOAE KaK MCTOUYHUKY
KU3HU Ha 3emJle, OCHOBE €€ CyLIECTBOBAHUS;

NOBBIILIEHUE YPOBHS 3KOJIOTMYECKOW KYJIbTYpbl: MPUOOPETEHUE ONBITA
MJIAHUPOBAHUSI TIOCTYNKOB W OIEHKHM WX BO3MOXHBIX TMOCIEACTBUNM JIJIst
OKPYXKaroUIEH Cpebl;

OCO3HaHMUE rja00aJbHOr0 XapakTepa HKOJIOTHYECKUX MPOOJIeM U MyTel ux
pelIeHus;



CIIOCOOHOCTh HCIIOJIBb30BaTh MPUOOpETaeMble MPU HU3YyYEHUHU OHOJOTUU
3HaHMSI M YMEHHsI TpPU PEIIEHUH MpOoOJeM, CBSI3aHHBIX C pPalUOHAIbHBIM
NPUPOJIONOIb30BaHUEM  (COOJIIOICHUME TMpaBUI  MOBEJACHUS B  MPHUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECUS B SKOCHUCTEMAX, OXpaHy BHJIOB,
AKOCHUCTEM, OHOCPEpHI);

AKTUBHOE HEINPUATHE JACHUCTBHUM, NPHUHOCIIIMX BPEA OKPYKAIOLIEH
IPUPOAHON CpeJie, YMEHUE MPOTHO3UPOBATh HEOJATONPUATHBIE SKOJIOTUYECKUE
NOCJIECTBUA NPEANPUHUMAEMbBIX AEHCTBUN U NPEIOTBPAILATD UX;

HaJIM4YME Pa3BUTOTO HKOJOTMYECKOTO  MBIIUICHUS, 3KOJOTMYECKOU
KyJbTYpbI, OIbITa AESITEIBHOCTU SKOJOTMYECKOM HaIpPaBIECHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSl UMM B IMO3HABATEIbHOW, KOMMYHUKATUBHON U COLIMAJILHON
IPAKTUKE, TOTOBHOCTM K YYacTHIO B MPAKTHYECKOW  JEATENbHOCTU
AKOJIOTMYECKON HANPABICHHOCTH;

8) neHHOCTH HAYYHOI'0 NMO3HAHMSA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOLIECTBEHHON NPAKTUKH, OCHOBAHHOT'O Ha JUAJIOre
KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHHMIO CBOEr0 MECTa B MOJMKYJIBTYPHOM
MUDE;

COBEPILEHCTBOBAHKE SI3bIKOBOM M UMUTATEIbCKOM KYJBTYpPbl KaK CpeICTBa
B3aMMOJICHCTBHS MEX]TY JIFOJbMH U MO3HAHUS MUDA;

NOHUMaHHe crnenuPuku OUOJOTUM KaK HAayKd, OCO3HaHUs €€ poiu B
(bOpMHpPOBAaHUK PALMOHAIBLHOTO HAYYHOTO MBILUIEHUS, CO3aHUHU LEIOCTHOIO
IPEICTaBICHUs 00 OKpYXalolEM MUPE KaK O €IMHCTBE MPUPOJIbI, YETOBEKA U
oO11ecTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW M pEelIeHUuH MpodieM
COXpaHEHUs MPUPOJHOTO PAaBHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JJI1 COBPEMEHHOW ITUBUIIN3ALINN:
oOecrieyeHnss HOBOI'O YPOBHSI Pa3BUTHSI MEIULMHBI, CO3/IaHHE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUMA, CIOCOOHBIX peulaTh PeCcypcHble MpOOJEeMbl  pa3BUTHUSA
YeJIOBEYECTBA, MOMCKA MyTeH BbIX0Aa U3 II100aJbHbIX 3KOJOTHYECKUX MpooieM
U oOecrieyeHHs] Tiepexofa K YCTOMYMBOMY PAa3BUTHIO, PALMOHAIBHOMY
UCIIOJIb30BAHUIO MPUPOJIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHIAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IMOJYYEHUH OHOJOTMYECKUX 3HAHMM B LEIIX
NOBBIILIEHUS OOLIEH KyJbTypbl, €CTECTBEHHO-HayYHOW TIPaMOTHOCTH, Kak
COCTaBHOM  4YacTh  (PYHKUMOHAJIBHOM  IPAaMOTHOCTH  OOydYarouuxcs,
dbopmupyemoil mpu U3y4eHur OUOJIOTUY;

NOHMMAaHUE  CYLUIHOCTH  METOJOB  [O3HAHWS, HCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJb30BaTh MOJydaeMble 3HAHMS IS
aHaiu3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIEr0 MUpa M MPOUCXOISAIINX B HEM
U3MEHEHUI, YMEHHUE JieJaTh 0OOCHOBAHHbBIE 3aKJIIOUEHUS HAa OCHOBE HAay4YHBIX
(aKTOB ¥ UMEIOIIMXCS JAHHBIX C LEJIbI0 OJYUYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITENBHO MCIIOJIb30BAaTh OMOJOTMYECKUE 3HAHUS IS
penieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHHWE IIEHHOCTH HAYYHOU JE€ATE€IbHOCTH, TOTOBHOCTh OCYILIECTBIIATH
IPOEKTHYIO U HUCCIIEIOBATENbCKYIO AESATENbHOCTh HHIMBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENpPEpPhIBHOMY OOpa30OBAHHUIO H
caM000pa30BaHUI0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAaHUN MO OMOJOTUU B
COOTBETCTBUHM C KU3HEHHBIMH IMOTPEOHOCTMHU.



METAINIPEIJMETHBIE PE3YJIBTATBI

MeranpeameTHble  pe3yJibTaTbl ~ OCBOEHUSI ~ Yy4eOHOro  mpeameTa
«buonorus» BKJIIOYAIOT: 3HAaYuMble 711  (GOPMHUPOBAHUS MHUPOBO33PEHUS
oOyyJarommxcst  MEXIUCUUIUIMHApHbIE  (MEXIpEJAMETHbIE)  OOIIeHaAyYHbIE
MOHSATHS, OTPaXKAIOIIKE LEJIOCTHOCTh HAyYHOM KapTUHBI MHpa U CHEU(UKY
METOJIOB TIO3HAHHUS, HCIOJb3YEMbIX B E€CTECTBEHHBIX HayKax (BEIIECTBO,
SHEpPrusd, SIBJICHHE, MPOLECC, CUCTEMa, Hay4yHbId (akT, MPUHIUI, TUIOTE3a,
3aKOHOMEpPHOCTb, 3aKOH, TEOpHs, HCCJIeJOBaHHE, HaOI0JIeHHe, HU3MEpEeHHeE,
AKCIIEPUMEHT W JPYruX),  yHHUBEpCaJIbHbIE  ydeOHble  JIEUCTBUS
(mo3HaBaTeNbHbIE, KOMMYHUKATHUBHBIE, pErYJSTUBHBIC), OOECIEUUBAIOIINE
dbopmupoBaHue (PYHKIIMOHATBHON T'PaMOTHOCTH M COLIMAIBHON KOMIIETEHIIUU
oOyyJaronuxcsi, CIOCOOHOCTh  OOYYAIOIIMXCS  MCIIOJIb30BaTh  OCBOCHHbBIE
MEXAUCIUIUIMHAPHBIE, MHUPOBO33PEHYECKME 3HAHWA W  YHUBEpCAJbHbIC
y4eOHbIe IeUCTBUS B TO3HABATEIBHON U COLMATIBLHOM MPAKTHUKE.

MeranpeaMeTHble pe3ybTaThl OCBOEHHUS MPOrpaMMbl CPEAHEro OOILEero
00pa30BaHUsl IOJKHBI OTPaXKaTh:

OBinageHue  yHHMBepPCAJIbHBIMH  Y4YeOHBIMH  TO3HABATEJbHBIMH
AeCTBUAMM:

1) 0a30BbIe JJOrNYecKHe TeHCTBHS:

CaMOCTOATENbHO  (opMylMpoBaTh U aKTyalIM3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUI MPUEMBI JIOTHUYECKOTO MBIILJICHUS
(aHanu3a, CUHTE3a, CpaBHEHMs, Kiaccuukanuu, o00OIIEHMs), pPaCKpbIBAThH
CMBIC]I OHMOJIOTMYECKHX TMOHATUH (BBIIEIATh MX XapakTepHbIe MPU3HAKH,
yCTaHaBJIMBATh CBA3U C IPYTUMHU MOHSATUSIMH);

OMpeNeNsITh LENu JEeATebHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUU HX
JNOCTHXKEHHUS, COOTHOCHUTb pEe3YyJbTaThl JESITEIbHOCTH C IOCTaBJICHHBIMU
LEJSIMU;

UCIIOJIb30BaTh OMOJOTHYECKHWE TOHATHUS g OOBICHEHHS (PAKTOB U
SIBJICHUW KUBOW IPUPOJIBL;

CTPOUTH JIOTHYECKUE pACCYX ACHUS (MHIYKTUBHBIC, AECIYKTUBHBIC, IIO
AHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHUS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIUPOBATH BHIBOJIbI U 3aKIIOUYEHUS;

OPUMEHSTh  CXEMHO-MOJIEJIbHBIE  CpeACTBAa  JUIsl  NPEJICTaBIICHUS
CYILIECTBEHHBIX CBSI3€M M OTHOILEHUI B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX,
a TaKkKe [MPOTHUBOPEYMI pPAa3HOTO POJA, BBISBICHHBIX B  Pa3JIMYHBIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IJ1aH PELICHUs MPOOJIEMBbI C YUYETOM aHAIM3a UMEIOIIUXCS
MaTepHaJIbHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIESITEIbHOCTh, OIIEHUBATh COOTBETCTBUE
pe3ynbTaTOB LIEJISIM, OIIEHUBATh PUCKHU MOCIIE/ICTBUN EATEIbHOCTH;

KOOPJIMHUPOBATh M  BBINOJHATH pabOTy B YCIOBUSX pPEaAIbHOTrO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

Pa3BUBATh KPEATUBHOE MBIILJICHUE ITPU PELUICHUH )KM3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe McCCIeI0BATEIbCKUE 1eHCTBUSA:

BJAJ€Th  HAaBbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM U NPOEKTHOU
NEATeIbHOCTH, HaBbIKAMHM  pa3pelieHus  npo0sieM, CIOCOOHOCThIO U
TOTOBHOCTBIO K CaAMOCTOSITEJIbHOMY MOHMCKY METOOB PEIICHHS MPAKTHUYECKHUX
3a/1a4, NPUMEHEHUIO PA3JIMYHbIX METOJIOB MTO3HAHUS;



UCIIOJIb30BaTh PAa3jIMYHbIE BHJbI ACATEIBHOCTU IO IMOJTYYEHUIO HOBOIO
3HAaHMSI, €r0 WMHTEPHpPETALMH, NPeoOpa3oBaHUI0 M NPUMEHEHUI0 B y4eOHBIX
CUTYAalMsIX, B TOM YHCJIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

dbopMHpOBaTH  HAy4YHBIA  TUN  MBIIUIEHUS,  BJIAJAETh  HAay4YHOU
TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATUAMH U METOJAMU;

CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBbIE 3aJayd B 00pa30BaTEIbHOU
JESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBJISITh NPUYUHHO-CIIEJCTBEHHBIE CBS3M U aKTyaJM3UpOBATh 3aj]ady,
BBIIBUTaTh TUIIOTE3y €€ PEIICHUs], HAXOJUTh apryMEHThI JUIsl TOKa3aTelbCTBa
CBOMX YTBEPK/ICHHI, 3a/1aBaTh MapaMeTpbl U KPUTEPUHU PEILLICHHUS;

aHAJIM3UPOBAaTh IIOJYYEHHbIE B XOJI€ PEIICHHs 3aJaud pe3yJIbTaThl,
KPUTUYECKA OLEHMBATH HMX JIOCTOBEPHOCTh, MPOTHO3UPOBATh H3MEHEHUE B
HOBBIX YCIJIOBUSX;

J1aBaTh OLIEHKY HOBBIM CUTyallUsIM, OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

OCYLIECTBJIATh LEJIEHANPABICHHBINA MMOUCK MEPEHOCa CPEJICTB U CIIOCOOOB
JNENCTBUA B MPOPECCUOHAIBHYIO CPENY;

YMETh NMEPEHOCUTH 3HAHUS B MO3HABATEIbHYIO U MPAKTUYECKYIO 00JIACTH
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUT'aTh HOBBIE UJIEH, IIPEIJIAaraTh OPUTMHAJIbHBIE TIOJIXO/IbI U PEIICHNUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOIMYCKAIOIINE aJbTEPHATUBHBIE PELICHUSI.

3) pabora ¢ uHpopmMaumeii:

OpUEHTHUPOBAThCA B PA3NIMYHBIX MCTOYHUKAX HH(OpManuu (TEKcTe
y4eOHOro MocoOMsi, HAy4YHO-NOMYJSPHOW JHTEepaType, OHOIOTHYECKUX
CJIOBApsAX M CIPABOYHMKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHbIX, B HHTepHere),
aHaJIM3MPOBAaTh WH(QOPMALMIO DPA3INYHBIX BHAOB U (OPM MpPEICTABICHHS,
KPUTHUYECKU OLIEHUBATh €€ JOCTOBEPHOCTh U HEMMPOTHUBOPEUUBOCTH;

(opMyIMpPOBATH 3aIIPOCH] U IPUMEHSTH Pa3IMUYHbIE METO/bI IPU TIOUCKE U
oTObope Ouosjoruuecko uHOpMaIMK, HEOOXOJUMOW IS BBIOJIHEHUS
y4eOHBIX 3a/1a4;

npUOOpETaTh OMBIT MCHOJIB30BAHMS MH(DPOPMAMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUW, COBEPILIEHCTBOBATH KYJbTYpPY AaKTUBHOIO  HMCIOJIb30BaHUS
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO ~ BBIOMpaTh ONTUMAJbHYIO (OpMY TMPEICTaBICHUS
ouosornueckod wuHpopmanuu (cxembl, TpaduKu, JgUArpamMMmbl, TaOJIHIIbI,
PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KA4yeCTBE CpEJCTBA Mpu pabdoTe C
Oounonornyecko uHGOpMALME: NPUMEHATh XUMHUYECKHE, (QU3NYECKHE U
MaTEeMaTUYECKHUE 3HAKU U CUMBOJIBI, (hOpMYJIbl, a0OpEeBHATYPY, HOMEHKIATYPY,
UCIIOJIb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJIsIHOCTH;

BJIQJ€Th  HaBbIKAMU  pAClO3HABaHUS M 3alUUThl  MUH(POPMALIHH,
UH(OPMAIMOHHOW O€3011aCHOCTH JINYHOCTH.

OBiageHne yHUBEPCAIbHBIMA KOMMYHUKATHBHBIMU 1eCTBUSIMH

1) oO1ienme:

OCYLIECTBJISITh KOMMYHHUKAllMM BO BCeX cdepax KHU3HHU, AaKTUBHO
y4acTBOBaTh B JIMAJOre€ WM JUCKYCCHUU IO CYIIECTBY OOCYXKJ1a€MOM TEMBbI
(yMeHHE 3aaBaThb BONPOCHI, BBICKA3bIBaTh CYXKJIEHUS OTHOCUTEIBHO
BBINIOJIHEHHUS MIPEAJIaraeMou 3aa4u, YYUThIBATh UHTEPECHl U COIIACOBAHHOCTh
NO3ULUN JPYTUX YYACTHUKOB AHAJIOTA WU AUCKYCCHUH);



pacno3HaBaTh HeBepOalbHbIE CPEACTBa OOILIECHMS, MOHUMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUSI KOH(MIMKTHBIX CUTYalIHM,
YMETh CMATYaTh KOH(JIMKTHI U BECTH MIEPETOBOPHI;

BJIAJIETh PA3JIMYHBIMU CIIOCOOAMHU OOILEHUS U B3AUMOJIEHCTBHUS, IOHUMATh
HAMEpPEHUsl JApPYIuX JIOACH, TMpOSBIATh YBAXKUTEIbHOE OTHOILIEHUE K
co0eceTHUKY U B KOPPEKTHOU GopMe (hopMyIupoBaTh CBOM BO3PAKEHNUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHUS C UCIIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHAas AeSITEJIbHOCTD:

NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHAHOW U
UHAUBUAYAJIbHOM  pabOThl MpH  PpPELIEHUHM OHOJIOTMYECKOW MpOOJIEMBI,
000CHOBBIBaTh HEO0OX0IUMOCTh IPUMEHEHUS IPYIIOBBIX bopm
B3aMMOJICHCTBHS MPU PEIICHUH YUEOHOM 3a/1auu;

BBIOMpPATh TEMATUKY U METOJIbl COBMECTHBIX JCHCTBUN C y4ETOM OOMIMX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJ0ro 4jeHa KOJUJIEKTHBA;

OpUHUMATh L€JIM COBMECTHOM JESTENbHOCTH, OpPraHU30BHIBATH U
KOOPJAMHUPOBATh ACHUCTBUSA MO €€ INOCTHKEHUIO: COCTABIISITH IUIAH JCHUCTBUM,
pacnpenesnsaTh pojad ¢ y4€TOM MHEHUM YYacCTHUKOB, OOCYXJIaTh PE3yJIbTAThbl
COBMECTHOM padoThI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJAJla M Ka)XXJAOr0 yYaCTHHKA KOMaH[Ibl B
o0 pe3ysbTatr o pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OLIEHUBATh HJAEH C MO3UIUU HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh MO3UTUBHOE CTPATErMUYECKOE IOBEACHUE B Pa3IMYHBIX
CUTYALMSIX, TPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

Ogy1aileHHe YHUBEPCAJIbHBIMH PeryJsTHBHBIMHU AeHCTBUSMM:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [UIS BBIABICHHUS NPOOJIEM U HX
pelIeHus B )KU3HEHHBIX U YYeOHbIX CUTYyalUsIX;

BbIOMpAaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHWH IEJIEBBIE M CMBICIOBBIE
YCTaHOBKHU B CBOMX JIEHCTBUAX U MOCTYIKAaX MO OTHOLIEHHUIO K dKUBOU MPUPOJIE,
CBOEMY 37I0POBBIO U 3I0POBbIO OKPY KAIOIINX;

CaMOCTOATENIbHO  OCYIIECTBIISITH ~ IMO3HABATENIbBHYIO  JI€ATEIbHOCTD,
BBISIBJISITh MPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3aJauM B
00pa30BaTENbHOMN IEATEIHOCTH U )KU3HEHHBIX CUTYAIIUX;

CaMOCTOATENIbHO COCTaBJIATh IUIAH pPEHIeHUs Opo0ieMbl € y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUTECHHIA;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paclIMpsATh  paMKd ~ y4eOHOro NpeiAMeTa Ha  OCHOBE  JIMYHBIX
IPEATIOYTECHU;

Jienatb ~ OCO3HaHHBIA  BBIOOp,  aprymMeHTHUpOBaThb  €ro,  Oparthb
OTBETCTBEHHOCTb 32 PEILCHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IIUPOKOW 3PYyAUIMU B
pa3HbIX O0JIACTSIX 3HAHMM, MOCTOSIHHO MOBBIINIATH CBOW 0Opa30BaTENIbHBIA U
KyJIbTYPHBIN YPOBEHD.

2) CAMOKOHTPO.Ib:

JIaBaTh OLEHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPEKTHUBBI B JAESATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEJISIM;

BJAJCTh HAaBbIKAMHU II03HABATEJbHOW pPEPIEKCUHM KaK OCO3HAHUs
COBEPILAEMbIX JECUCTBUI M MBICIUTEIBHBIX MPOLIECCOB, HUX PE3YJIBTATOB U



OCHOBAHMI, UCIIOJIb30BATh MPUEMBI peIEKCUU AJI OLIEHKU CUTyalluu, BbIOOpa
BEPHOI'O PEILCHHUS;

YMETh OLIEHMWBATh PUCKA M CBOEBPEMEHHO INPUHHUMATh PELICHHS IO UX
CHIKEHHIO;

IPUHUMATh MOTHBBI M apryMEHTBl JAPYTMX IPU aHAJIU3€ pe3yJIbTaTOB
NEeATEIIbHOCTH;

3) npuHsATHE ce0sl M APYTrUX:

IPUHUMATh Ce0sl, MIOHUMAas CBOU HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M apryMEHTBl JAPYTMX IPU aHAJIU3€ pe3yJIbTaTOB
NEeATEIbHOCTH;

IIpU3HABaTh CBOE NIPABO U MPABO JAPYTUX HA OLINOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJI0BEKA.

HPEAMETHBIE PE3YJIBTATDI

[IpeameTHbie pe3ynbTaThl ocBoeHus nporpammbel COO mo Ouosiornu Ha
0a30BOM ypOBHE BKJIIOYAIOT crHenupuyeckue uis Y4eOHOro MpeaMeTa
«buonorus» HaydyHblE€ 3HAHHUS, YMEHUS M CHOCOOBI JAECHCTBUI IO OCBOEHUIO,
UHTEpHpETalud M MNpeoOpa30BaHUIO 3HAHWM, BHIbBI JESATEIBHOCTH IO
NOJIY4YEHHI0 HOBOI'O 3HAHMS M NPUMEHEHUIO 3HAHMM B PA3JIMYHBIX Y4E€OHBIX
CUTyallMsIX, a TaKKe B PEAIbHBIX >XU3HEHHBIX CHUTyalUAX, CBS3aHHBIX C
ouosnoruei. B nporpamMme npeaMeTHbIE pe3yJIbTaThl MPEACTaBICHBI O TOJIaM
00yueHwus.

[IpenMeTHbIe pe3ynbTaThl OCBOCHHUS yueOHOTO mpenamMera «buosnorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

chOpMUPOBAHHOCTh 3HAHUM O MECTe€ M POJU OHUOJOTHMH B CHCTEME
HAYYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHHBI MUpa M HAYYHOTO MHUPOBO33PEHMS, O BKIAJE
POCCUHCKUX ¢ 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE OHOJIOTHH,
(YHKIIMOHATBHON TPAMOTHOCTH Y€JIOBEKA JUIS PEIICHUS KU3HEHHBIX 3aa4;

YMEHHUE PACKpBIBaTh COAEpPKaHUE OMOIOTMYECKUX TEPMHUHOB U MOHATHIA:
KU3Hb, KJIETKA, OpraHu3M, MeTa0boiu3M (OOMEH BENIeCTB W MpEeBpaIlcHUEC
SHEPTHM), TOMEOCTa3 (CaMOperyJisius), YpPOBHEBasi OpraHu3alusl KHUBBIX
CUCTEM, CaMOBOCIIPOU3BECHNE (penponykuus), HACJIEJCTBEHHOCTb,
U3MEHUYMBOCTb, POCT U PA3BUTHUE;

yMEHHE H3JaraTh OHOJOTHYECKHEe TEOpUH (KJIETOYHAs, XPOMOCOMHAas,
MYTallMOHHAsl, LIEHTpajbHas JOrMa MOJEKYJSIpHOM Ouosorun), 3axoHsl (I'.
Mennens, T. Moprana, H. WI. BaBunoBa) u yueHust (0 ieHTpax MHOTO00Opa3us U
IPOUCXOXKJEHUA KyJIbTypHbIX pactenuid H. . BasunoBa), omnpenensarsb
IPaHUILIBI UX IPUMEHUMOCTH K XKUBBIM CUCTEMAM;

yMEHHE BIIaJETh METO/IaMU HAyYHOTO MMO3HAHUS B OMOJIOTMH: HAOII0IeHNE
Y ONHMCAHME KUBBIX CUCTEM, IPOLIECCOB U SIBJICHUI, OPraHU3alUs U IPOBEICHHE
OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIJBMKEHUE THIOTE3bl,  BbISBICHUE
3aBHCHUMOCTH MEX]y HCCIEAYEMBIMH BEIWYHMHAMH, OOBSICHEHUE MOTYyUYCHHBIX
pE3yIbTaTOB, UCIIOJIB30BAHHBIX HAYYHBIX MTOHATUH, TEOPUI U 3aKOHOB, YMEHHE
JIeNaTh BHIBOJbI HA OCHOBAHUU NOJYYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIIEIATH CYIIECTBEHHbIE IPU3HAKH BUPYCOB, KIETOK IPOKAPUOT
U DYKApUOT, OJAHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOCHHOCTH
IPOIECCOB: OOMEHA BEUIECTB U MPEBPAILECHUS SHEPTUHU B KJIeTKe, (POTOCUHTE3a,
IUTACTHYECKOTO M 3HEPreTUYeCKOro OOMEHa, XEMOCHMHTE3a, MHUTO3a, Meio3a,



OIUIOAOTBOPEHUS, PAa3MHOXKEHHMS, HHJMWBHUAYaJIbHOTO pa3BUTUS OpraHU3Ma
(oHTOTEHE3);

YMEHUE MPUMEHSATH MOJIyYEHHbIE 3HAHUS JUIsl OOBSICHEHUST OMOJIOTMYECKUX
IIPOLIECCOB U ABJICHUH, JUIsl IPUHATHS IPAKTUYECKUX PEIICHUHN B IIOBCEAHEBHOM
KU3HU C LEJIbI0 oOecriedeHus O€30MaCHOCTH CBOErO 3J0pOBbS U 3/10POBbS
OKpY’KaIOIUX JIIOAE€H, COOJI0JEHUsT HOPM TIpPaMOTHOrO TOBEACHHUS B
OKpY>Karollel MpUpogHON cpejie, MOHMMaHUEe HEOOXOAMMOCTH HCIIOIb30BaHUS
JOCTH)KEHU COBPEMEHHON OMOJOrMyM W OMOTEXHOJIOTHH AJI1 paldOHAIBHOIO
IPUPOAOIIOIb30BAHUS;

YMEHHUE pelaTh 3JIEMEHTAPHbIE TE€HETUYECKHUE 3aJlayd Ha MOHO- U
JTUTHOPUIHOE CKpPEIMBAHME, CLEIJIEHHOE HACIEJOBAaHUE, COCTABIATH CXEMBI
MOHOTMOPHIHOTO CKPELIMBAaHUS JUJIsl TPEICKa3aHUsl HACJIEJOBAHUS PU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATH J1a00OpaTOpHbIE U MpaKTUYECKUe padoThl, COOIIOAATH
npaBuiia rpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTHUYECKM OLIEHHBaTh M MHTEPIPETUPOBATH HH(MOPMALUIO
OMOJIOTUYECKOTO COJIEpKaHUs, BKJIOYAIOLIYIO0 IICEBJOHAYYHbIE 3HAHUS U3
pa3NMYHBIX HUCTOYHHUKOB (CpeACTBA MAacCcOBOM HMH(POPMALMHM, HAay4YHO-
NOMYJISPHBbIE MAaTE€pHUabl), ITHUECKUE aCHEKThl COBPEMEHHBIX HCCIIEIOBAaHUN B
OHMOJI0TUH, MEAULIMHE, OMOTEXHOJIOTUH;

YMEHHUE CO3JaBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIECHMS,
0000mass Ouojoruueckyro HMHGOPMAIMIO U3 HECKOJbKUX HCTOYHUKOB,
IPaMOTHO MCHOJb30BATh MOHATUWHBIN annapar OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUJIACC
Ne HaumenoBanue KoJsmn4yecTBo 4acoB
DJIeKTpOHHbIE (LM (ppOBbIE)
n/ pa3iesioB U TeM KoHnTtpoibHbIe IIpakTH4eckue
Bcero o0pa3oBaTe/bHbIE Pecypchl
n NporpamMmal padoThI padoThI
bu6mmoreka [JOK
1 b
HOTIOTIT Kak fayka 2 0.5 https://m.edsoo.ru/7f41¢292
) JKuBbIC CHCTEMEBI B X { bu6mmoreka [JOK
OpraHU3alus https://m.edsoo.ru/7f41¢292
3 XUMHUYECKUN COCTaB 1 g 1 bubnuorexa [JOK
CTPOEHUE KIIETKU https://m.edsoo.ru/7f41¢292
4 KuznenesaTeabHOCTD 6 bubmuorexa [JOK
KJIETKHU https://m.edsoo.ru/7f41¢292
PazmHoxeHue u
5 MBIV AL HOG 5 | bubnuotexa [JOK
AHBIAY https://m.edsoo.1ru/7f41¢292
pa3BUTHE OPTraHU3MOB
HacnencrBeHHOCTE U
6 W3MEHUYHUBOCTH 8 1.5 bubmmorexa TIOK
) https://m.edsoo.ru/7f41¢292
OpraHU3MOB
7 Cenekiusi OpraHU3MOB. 3 bubnuoreka [JOK
OcHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
b K
8 PesepBHOe Bpems 1 nommorexa LIO

https://m.edsoo.ru/7f41¢292
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IHOYPOYHOE IINTAHUPOBAHUME

10 KJIACC
Ne KouauuecTBO yacos
JJIeKTPOHHBbIE
Hdara uugposbie
1 Tema ypoka KonTpoabubie IIpakTnyeckue
Bcero H3yYeHust o0pa3oBaTejbHbIE
/ padoThI pPadoThI
pecypcsl
|
bubmuoreka [IOK
https://m.edsoo.ru/863e612
buonorus B cucreme ! 5
a 2
Hayx https://m.eds00.1u/863e632
a
MeToapl TO3HAHUS
YKUBOU IIPUPOBL.
[IpakTtuyeckas pabora Ne
bu6mmoreka [IOK
1 «Hcmoap30BaHme
1 0.5 https://m.edso00.ru/863e612
Pa3TUYHBIX METOJIOB TIPU 5
U3Yy4EHUH -
OMOJIOTHYECKUX
00BEKTOBY
Bxonnas
bu6mmoreka [IOK
JTMarHOCTHYECKas padoTa.
1 https://m.eds00.1ru/863e656
buonornyeckue CHCTEMBI, 4
IIPOLIECCHI U UX U3YUYEHHE -
XUMHYCCKUH COCTaB 1 bu6mmoreka [JOK

KieTku. Bona n

https://m.edsoo.ru/863e674




MHWHEPAJIBHBIC COJIN

(S

beaxn. CocraB u

but6mmoreka [JOK

5 https://m.edsoo.ru/863e6b7
CTpOeHHE OEKOB )
DepMeHTBl —
OMOJIOTUYECKHE
KaTaanu3aTophI.
JlaGoparopHas pabota No bu6nuoreka [JOK
6 1 «M3yuenne 0.5 https://m.edsoo0.ru/863e6b7
KaTaTUTHYECKON 2
aKTUBHOCTH (pEepMEHTOB
(Ha mpuMepe aMuIa3bl
WJTU KaTajasbl)»
bu6mmoreka [JOK
7 Yraeroasl. JIunuasl https://m.eds00.ru/863e687
0
HyxenHoBbIe KHCIIOTHI. bubmorexa HOK
8 https://m.edsoo.ru/863e6d5
ATO
Y
Hcropus u meTobl bubnuoreka [JOK
9 HA3YYEHUS KIETKU. https://m.edsoo.ru/863e6e8
Kiterounas reopus 8
10 Krnerka kak nenoctHas
KHUBas CCTeMa
11 Crpoenue 0.5 bubnuoreka [IOK
J3yKapUOTUYECKON https://m.eds00.1ru/863e6{f0

kieTku. JlaboparopHast

https://m.edsoo.ru/863e716




pabota Ne 2 «M3yuenue
CTPOEHMSI KJIIETOK
pacTeHui, )KUBOTHBIX,
rpuboB U GakTepuil Mo
MHUKPOCKOIIOM Ha
TOTOBBIX
MHUKpOIpenapaTax 1 ux
OIHCaHUE»

(@]

12

OOMeH BEIECTB A

bu6mmoreka [IOK
https://m.edsoo.ru/863e766

MeTaboJIn3M .
DOTOCHHTES. bubmuoreka [IOK
13 https://m.edso0.ru/863e7¢9
XeMOoCHuHTE3 8
bu6mmoreka [IOK
14 DOHepreTuyeckuii oOMeH https://m.edsoo.ru/863e7aa
e
JKU3HEeHHBIN 1K
KieTku. [leneHue KiIeTKu.
Muto3. Jlaboparopuas
paborta Ne 3 bubnuoreka [JOK
15 «Habmoaenne MuTo3a B 0.5 https://m.edsoo.ru/863e7dc
KJIeTKaX KOHYMKa 4
KOpeIIKa JTyKa Ha
TOTOBBIX
MUKpOTIperapaTax»
16 buocunTes Oenka. bu6mmorexa [JOK




Peaknus matpuaHoro

https://m.edsoo0.ru/863e796

CUHTE3a €
Bbu6mmorexa [JOK
Tpaucnsauus —
17 https://m.eds00.1u/863e796
OnocuHre3 Oeika .
Hexnerounsie ¢popmbl bubmorexa TIOK
18 https://m.edsoo.ru/863e754
YKU3HU — BUPYCHI 0
but6mmoreka [JOK
https://m.edsoo.ru/863e81b
19 @OpMBI pa3MHOKECHUS 6
OPTaHH3MOB https://m.edsoo.ru/863e831
e
bu6mmoreka [IOK
2 Meii
0 cnos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE
TOJIOBBIX KJIETOK.
Oriog0TBOpPEHHE.
bu6mmoreka [JOK
JlabopaTtopHas padota Ne
21 0.5 https://m.edsoo.ru/863e81b
4 «3yueHue cTpoeHus 6
MOJOBEIX KJIETOK Ha B
TOTOBBIX
MHKpOTpenapaTax»
bu6mmoreka [IOK
NunuBunyansHOE
22 https://m.edso0o.ru/863e843
pa3BUTHE OPraHU3MOB 6
23 I'eneTnka — Hayka o bubnmoreka [JOK




HaCJICACTBEHHOCTH U

https://m.eds00.1u/863e86f

N3MEHYUBOCTH 2
3aKOHOMEPHOCTH
HaCJIeIOBaHUS bubmuorexa [JOK
24 MPU3HAKOB. https://m.edso0.ru/863e887
MonorudpuaHoe 8
CKpCIIUBAaHUC
JluruOpuHoe
CKp@HIEBaHPle. 3aKoH bubmiorexa HOK
25 https://m.edsoo.ru/863e89a
HE3aBHUCHUMOT'O 4
HACJIeIOBaHUS MPU3HAKOB
CuenieHHoe
HacJe0BaHUE
MIPU3HAKOB.
JIaGopartopHas pab6oTa Ne
5 «zyuyenue bu6mmoreka [IOK
26 | pe3yibTaToOB 0.5 https://m.edsoo.ru/863e8c6
MOHOTHOPUAHOTO U 0
JTUTHOPUTHOTO
CKPCIIUBAHUS Y
Tpo30¢HITEI HA TOTOBBIX
MUKpOIIperapaTax»
I'eneTuka mnona.
Hacenopare bu6mmoreka [IOK
27 https://m.edso0o.ru/863e8¢c6
MIPU3HAKOB, CIICTTICHHBIX 0
C TI0JIOM
28 H3MeHYHNBOCTS. 0.5 bu6mmoreka [JOK




Henacnencrsennas
W3MEHYUBOCTb.
JlabopaTtopHas pa6ota Ne
6. Uzyuenue
MOJU(PUKALTMOHHON
W3MEHYUBOCTH,
IIOCTPOCHHE
BapHALMOHHOIO psija U
BapUalMOHHON KPUBON»

https://m.edsoo.ru/863e8efe

Hacnencreennas
W3MEHYUBOCTD.
29 JlaGoparopHuas pabota No 0.5 bubnmoreka [JOK
7. « AHanu3 MyTanun y ' https://m.edsoo.ru/863e8efe
JPO30(HITBI Ha TOTOBBIX
MHUKpOIIpenapaTax»
bu6mmoreka [IOK
30 I'enetuka yenoBeka https://m.edsoo.ru/863e8d7
8
Pe3zepBHblii ypok.
O06006mIeHue o Teme
31 «HacnencTBeHHOCTD U
U3MEHYUBOCTh
OpPTaHU3MOBY
bubmuoreka [IOK
32 Ceneicuns kak Hayka https://m.eds00.ru/863e921
Tpoiiecc 4
33 MeToibl U JOCTUKEHUS bubnuorexa [JOK




CEJIEKLINN PAaCTEeHUM U
JKUBOTHBIX

https://m.eds00.11/863e¢921
4

34 buorexnonorusa kak
OTpacib MPOU3BOACTBA

Bbu6mmorexa [JOK
https://m.edsoo.ru/863e933
6
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YYEBHO-METO/JNUYECKOE OBECIIEYEHUE OBPA3OBATEJIbBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VISl YYHEHUKA

METOAUYECKHE MATEPUAJIbBI AJIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH UHTEPHET
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