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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mNporpaMmbl MO OMOJIOTMU TEOPETHUECKYI0 OCHOBY IS
OTIpEJICICHNS] TOAXO0J0B K (OPMUPOBAHUIO COJACPNKAHUS Y4eOHOTO MpeaMeTa
«buosiorus» CcocTaBWIM: KOHIENTyalbHbie TonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIeil, CcolepKaHus, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIUX MENIX 1
MPUHINNAX, XapaKTEPUIYIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI 00pa30BaHUsI B
Poccuiickoit ®eneparnuu, a Takke IOJIOXKEHUs O crenuduke Ouosioruu, e
3HAYEHUU B T[IO3HAHUM HKUBOM TIPUPOABI U OOECIEUEHUHU CYIECTBOBAHMS
yesioBeueckoro oOmiectBa. COrlacHO Ha3BaHHBIM TOJOXKEHHUSM, OIPEICICHbI
OCHOBHbBIE ()YHKITUU TPOTPAMMBbI 110 OMOJIOTHU U €€ CTPYKTYpa.

[Iporpamma no Ouosoruu 1aét NpeacTaBICHUE O LENsX, 00 00IIel cTpaTeruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHUS 00YUAIOIIUXCS CPEACTBAMHU YU€OHOTO MpemeTa
«buonorus», onpenenser o0sI3aTENbHOE MPEAMETHOE COJEPKaHUE, €T0 CTPYKTYPY,
pacripefiejieHue 1o pasjejiaM M TeMaM, PEKOMEHIIYEMYIO0 MOCIe0BaTEIbHOCTD
M3Yy4YEHUs] yU4€OHOro MaTepraia ¢ y4€TOM MEXKIPEAMETHBIX U BHYTPUNIPEIMETHBIX
CBSI3€i, JIOTUKM 00pa3oBaTEebHOTO TIpOIlecca, BO3PACTHBIX OCOOEHHOCTEH
oOydJarommxcs.

B nporpamme o 610710THHN TaK)Ke YUUTHIBAIOTCSA TPEOOBAHUS K TIIAHUPYEMbBIM
JUYHOCTHBIM, METanmpeAMETHBIM U MPEIMETHBIM pe3yJibTataM oOOy4YeHUus B
dhopmMupoBaHUU OCHOBHBIX BUOB y4eOHO-TI03HABATEIHHOM
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOYydYaloIMXCS 1O OCBOCHHUIO COJCpIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme mo Ouosorum (10 kmacc, 6a30BBI YpOBEHB) peaM30BaH
OPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU OHojoruu, Onarojapsi 4yeMmy B Heu
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUM, CBS3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIMHN JIMYHOCTH, SKOJOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM
oOpaze KU3HM U OepeKHbIM OTHOIICHHUEM K OKpYKalollled NpUpPOIHON cpele.
[TosTOoMy Hapsxy ¢ U3ydyeHHEM OOIIEOMOJIOTHYECKUX TEOpUM, a TakKe 3HAHUM O
CTPOCHHUH >KUBBIX CUCTEM PA3HOTO paHra M CYHUIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TIPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAEJIEHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJYYEHHBIX 3HAHUI B TOBCEIHEBHOM JKU3HU ISl PELICHUS MPUKIIAIHBIX 33/a4, B
TOM YHCIIe: TPOQPUIAKTUKYA HACJIEACTBEHHBIX 3a00JieBaHUN YeIoBeKa, MEJIUKO-
T€HETUYECKOr0 KOHCYJIbTUPOBaHUsI, 000CHOBAHUS YKOJOTHYECKH 11€JIECO00Pa3HOTO
MOBEACHUS B OKPYKAIOWIIEW NPUPOJHON CpeJle, aHAIM3a BIMUSHUS XO3SIMCTBEHHOU
JEATEIIBHOCTH YEJI0OBEKA Ha COCTOSIHUE MPUPOAHBIX U UCKYCCTBEHHBIX YKOCUCTEM.
VYcunenue BHHMaHHWS K TPUKIATHON HAMpPaBICHHOCTH YYEOHOro mpeaMera
«buronorus» NpoIUKTOBAHO HEOOXOIUMOCTHIO 00ECTICUSHUS YCIOBUM JJI PEIICHUS



OJTHOM M3 aKTyaJIbHBIX 33[a4 IIKOJBHOTO OMOJIOrMYECKOT0 00pa3oBaHUs, KOTOpas
npeanonaraet (GOpMUPOBAHHE y OOYYAIOMIMXCSA CIHOCOOHOCTH aJanTHPOBATHCS K
WU3MEHEHUSAM JUHAMUYHO Pa3BUBAIOLIErOCS COBPEMEHHOTO MUPA.

buonorus 3anumaer BaxkHoe Mmecto. OHa obOecrnieunBaeT (popMUpOBaHHUE Y
oOy4Jaronuxcs NpecTaBICHUN 0 HAyYHOU KapTUHE MUpPA, pPacCIIUpAeT U 00001aeT
3HaHUSA O JKUBOM Tmpupojae, €€ OTIMUYUTENIbHBIX NPU3HAKAX — YPOBHEBOMU
OpraHu3allid ¥ 3BOJIOLMH, CO3JAET YCJIOBHS [UIs: MO3HAHUS 3aKOHOB >KHBOMU
npupoasl, GopMHUpoBaHUs HYHKIIMOHATIBHON IPaMOTHOCTH, HABBIKOB 3JI0POBOTO U
Oe3zomacHOoro o0Opasza JKM3HH, OSKOJOTUYECKOTO MBIIUICHHS, LEHHOCTHOTO
OTHOILICHHS K JKUBOU MPUPOJE U YEIIOBEKY.

Bonbiroe 3naueHrne GMOIOTUSI UMEET TAKXKE TSl PEeLICHHs] BOCTIUTATENbHBIX U
pa3BUBAIOIIMX 3a1ad oOpa3oBaHMs, coUMaNM3alMKu oOydawomuxca. W3ydeHnue
Ouonorun obecreuynBaeT yCioBHUs s (OPMHUPOBAHUS UHTEIJICKTyalbHBIX,
KOMMYHUKAIIMOHHBIX W WH(OPMAIIMOHHBIX HAaBBIKOB, JCTETUYECKON KYIbTYpHI,
CIIOCOOCTBYET MHTErpaliui OMOJIOTHYECKUX 3HAHUMN C PECTABICHUSMH U3 IPYTUX
y4eOHBIX MPEAMETOB, B YaCTHOCTH, (PU3MKU, XUMHUH U Teorpapuu. Ha3zpanHble
MOJIOXKEHUSI O MpeAHa3HayeHUuu Yy4yeOHoro mnpeaMera «buonorus» cocraBuiIv
OCHOBY Ul OIpEAeNICHUus] MOAXOAOB K OTOOpY M CTPYKTYPHUPOBAaHHUIO €ro
coJiep KaHusl, MPEICTAaBICHHOTO B IPOrpaMMe Mo OHUOJIOTHH.

Ot60p coxaepkanusi yueOHOro mnpenmera «buomorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULHNA KYyJIbTYpOCOOOpPA3HOIO MOAXO0/a, B COOTBETCTBUHM C
KOTOPBIM OO0y4aromuecs: JOJDKHBI OCBOUTH 3HAHUS W YMEHHUS, 3HAYUMBIE [IJIs
dbopmupoBaHus OOIIEH KYJIbTYphl, ONPECIAIONUE aJeKBaTHOE TIOBEICHHE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U TOpakTUYecKou aestenbHOCTU. Ocoboe MEeCTo B I3TOM CHCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUsl, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi (POpMUPOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[IEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CIOCOOCTBYIONIUX  T'yMaHH3aIluU
OHOJOrNYECKOro 00pa3oBaHMS.

CTpyKTypupOBaHUE COJAEpKaHUA YYEOHOro MaTepuajia B IPOrpaMme IO
OMOJIOTUM OCYILECTBIEHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTIIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPHUPOJBI, O €€ YPOBHEBOUW OpraHu3aIliu U
HBOJTIOIMHU. B COOTBETCTBHUM C ATUM B CTPYKType ydeOHOoro npeameta «buomorusy»
BBIJICJICHBI CIIEIYIONINE COJEpKaTeNbHbIe TMHUU: «bronorus kak Hayka. MeToabl
HAy4YHOTro To3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
Ounonornyeckas cucteman, «CucreMa W MHOTOOOpaswe OpraHUYECKOTO MHpPay,
«OBOJIOLMS KUBOU MPUPOBD», « IKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTHY.

[lenr m3yuenus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHON



OpraHM3allMd >KUBBIX CHCTEM pPAa3HOTO paHra M MNPUOOpPETeHHE YMEHH
UCIIONIb30BaTh ATH 3HAHHS MAJS TPAMOTHBIX JIEHCTBUH B OTHOIICHUH OOBEKTOB
KUBOU MPHUPOABI U PEHICHUS Pa3IMYHbIX KU3HEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a3oBom
YpOBHE 00€CIeUNBAETCS PEIICHUEM CIECAYIOMNX 3a/1ay:

OCBOEHHE OOYYAIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJOTHYECKHX TEOpHsX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIYKAIIUX OCHOBOU
JUIst (POPMUPOBAHUSL TIPEACTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAYYHOI'O MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpPraHHU3allMH, BBIAAIOUIMXCS OTKPBITHIX U COBPEMEHHBIX
HCCIICTIOBAHUSIX B OMOJIOTHH;

dopmHpoBaHrE y OOYy4YalOIIMXCS IO3HABATENIbHBIX, HWHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIIOCOOHOCTEW B MpolLiecce aHaIM3a JAaHHBIX O MYTAX Pa3BUTUS B
OMOJIOTMM HAy4YHBIX B3IVISIOB, MJEH M MOAXOAOB K H3YYEHHIO JKUBBIX CUCTEM
Pa3HOT0 YPOBHS OPTaHHU3aLUY;

CTAaHOBJICHHE Yy oOOydaronmxcs oOmeil KyJIbTypbl, (YHKIHMOHAJIBHOM
TPaMOTHOCTH, Pa3BUTUE YMEHUI OOBACHATH M OICHUBATH SBJICHUS OKPY>KAIOIIETO
MUpa >KUBOW MPUPOJIbl HA OCHOBAHUM 3HAHUH U OTBITA, MOTYYEHHBIX IPU U3YUCHUU
OMOJIOTHH;

dopmupoBaHUe Yy OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMONOTHYECKUX 3HAHWM B TPAKTHUYECKON EATEITHHOCTH 4YEIOBEKa, pPa3BUTHH
COBPEMEHHBIX MEIMLMHCKUX TEXHOJOTUHN U arpoOMOTEXHOIOT Ui,

BOCIUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IMO3HAHUS YEJIOBEKOM YKHBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEeH, COOIIOICHUS THICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAaHWE IICHHOCTH OWOJIOTUYECKUX 3HAHHWHM [JIsl TOBBLIIMICHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpPBI, A1 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUW B TTOBCEAHEBHOM KU3HU TS
OLICHKH TOCJIEJICTBUI CBOEH JESITEIIbHOCTH MO OTHOUIEHUIO K OKPYXKAIOILEH cpeie,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHME MW COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHU M.

B cucreme o6pazoBanus «buonorus», u3yyaemas Ha 0a30BOM YpPOBHE,
SBIISIETCSL 00SA3aTEIbHBIM yU€OHBIM MPEIMETOM, BXOJSAILIMM B COCTaB MpPEeIMETHON
obnactu «EcTecTBeHHO-Hay4YHbIE PEIMETHI.

Jnst uzyyenust Onosnoruu Ha 0a3oBoM ypoBHE oTBoAUTCs B 10 kitacce — 34 yaca
(1 yac B HenenO).



COILEPKXAHUE OBYUYEHUSA
10 KITACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBa3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMHU
U JIPYTUMHU €CTECTBEHHBIMH HayKaMu, (GUIocopueil, ITHUKON, ACTETUKOW U
npaBoM. Posip Ouonoruu B (OpMUPOBAHHWU COBPEMEHHON HAyYHOU KapTHHBI
mupa. Cucrtema OMOJOTUYECKHUX HaAYK.

Meroapl TO3HAHUS JKUBOM mNpuponabl (HAOMIOEHUE, JKCIIEPUMEHT,
omMHcaHWe, HU3MEpeHue, Kiaccuukanus, MOJEIUPOBAaHUE, CTATUCTUYECKAs
00paboTKa TaHHBIX).

JleMmoHcTpanuu:

IToptpetsl: Y. Hapsun, I'. Mennens, H. K. Konbuos, /. Yorcon u @.
Kpuxk.

Tabmuupl 1 cxeMbl: «MeToIbl MO3HAHMS )KUBOU IPUPOIBD.

JlabopaTopHbie U NpaKTHYECKHE PA0OThI:

[Ipaktuueckas padora Ne 1. «Mcnonb3oBaHHE pazIUYHBIX METOJOB IMPHU
U3YYCHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cMCTeMbI U UX OPraHU3aIMs.

Kusbie cucteMbl (OMOCHUCTEMBI) KaK NpPEAMET HU3y4YEHHUS OHOJIOTHUHU.
OTnnune )XKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBL.

CpoiicTBa OmocHcTeM U HUX pa3HooOpaswe. YPOBHM OpraHu3aluu
OMOCHCTEM: MOJICKYJIAPHBIM, KJICTOUYHBIA, TKaHEBBIA, OPTraHU3MCHHBIM,
MOITYJISIIMOHHO-BUI0BOM, DKOCUCTEMHBIN (OMoTEOIIeHOTHYECKUT),
Oonoc@epHbIi.

JlemoHcTpanuu:

Tabnuib! u cxeMbl: « OCHOBHBIE TPU3HAKH KU3HI», « Y POBHU OpraHU3aINH
YKABOU IIPUPOIBI».

O6opynoBanue: mojaesb MoJiekyibl JIHK.

Tema 3. Xumuuyeckuii COCTaB U CTPOCHHUE KIETKH.

XUMHUUYECKHI COCTAaB KJIETKU. XMMHUYECKUE AJIEMEHTBI: MAaKpPO3JIEMEHTHI,
MHKpPO3JIEeMEHThI. Boia 1 MuHEpaibHbIE BELIECTBA.

OyHKIMM BOALI M MHUHEpAJbHBIX BellecTB B kieTke. llomnep:xkanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u crpoeHre 6eIKOB. AMUHOKUCIOTHl — MOHOMEPHI OEJIKOB.
He3aMenumble ¥ 3aMEHHMBbIE AMHUHOKHUCIOTBHI. AMUHOKHCIOTHBIA COCTaB.
YpoBHU CTPYKTYPBI OETKOBOI MOJICKYJIBI (IEpBUYHAS, BTOPUYHAS, TPETUIHAS U



YETBEPTUYHASI CTPYKTypa). XMMHUYECKHE CBOICTBAa OenkoB. buonormueckue
(GYyHKIIH OEIKOB.

®epMmeHTHl — Ouosioruueckue Karamuzatopbl. CrTpoeHue QepmeHTa:
aKTUBHBIA LEHTp, cyOcTpatHas cneuuduyHoctb. Kodepmentsl. ButaMuHbI.
Otnuuaust PepMEHTOB OT HEOPTAHUYECKUX KAaTaTH3aTOPOB.

VYraeBoasl: MOHOcaxapuabsl (IJIOKO3a, pubo3a ©  J1€30KCUpU003a),
aucaxapuibel (caxaposa, JlakTo3a) W MoJucaxapubl (Kpaxmani, TIUKOTEH,
1eJUTI0I103a). buonornvyeckue GyHKIMH YTIIEBOIOB.

Jlunuapl:  Tpurmuuepuanl, ¢Gochonunuabl, crepouasl. [ uapoduibHo-
ruapodoOHbIe CcBOMCTBA. buonormdeckne ¢Gynkmum nunuaoB. CpaBHEHUE
YTJI€BOJ0B, OEJIKOB U JIMIHUI0B KaK UCTOYHUKOB SHEPTUU.

Hykneunnoseie xucnotel: JHK u PHK. Hykneornasl — MoHOMEpHI
HyKJ1enHOBBIX KucaoT. Ctpoenue u pyukiuu JJHK. Ctpoenue u pynkuuu PHK.
Buast PHK. AT®: ctpoenue u GpyHKIMH.

[uronoruss — Hayka o kierke. Kiietounas Tteopuss — mOpuMep
B3aUMOJICUCTBUS UAEH M (PaKTOB B HAy4YHOM MO3HAHUHU. MeETOAbl U3Y4YEHUS
KJIETKHU.

Knerka kak menoctHas >kuBasi cucrema. OOIMe TMPU3HAKK KIIETOK:
3aMKHyTasi HapyxHasi meMOpana, Mmonekysbl JJHK kak renernueckuii ammapar,
cUcCTeMa CMHTe3a OeJKa.

Tunel kIeTOK: JyKapuoTHYeCcKas W Mpokapuoruueckas. OcoOGeHHOCTH
CTpOoeHHus TpokapuoTudeckoi kietku. Kinerounas crenka Oaktepuii. CTpoeHue
AYKApUOTHYECKON KiIETKHM. OCHOBHBIC OTJIMYHUS PACTUTENILHOM, KUBOTHOMW M
IrpUOHON KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYPHI KIIETOK — KJIETOYHAs CTEHKA, ITTIMKOKAJIUKC, UX
¢byukuuu. [1nazmaruueckas memOpana, e€ coiictBa u Gyukuuu. [uronnazma u
e€ opranoupl. OnHOMeMOpanHbie opraHou sl kKietku: IIIC, anmapat [Nonbmxw,
r30COMBI. [loryaBTOHOMHBIE OpPraHOUABI KJIETKU: MUTOXOHIPHUHU, TIACTUJIBIL.
[Tpoucxoxaenre MUTOXOHApPUN H Tactul. Bunbl miactua. HememOpaHHbie
OpPraHOWJIbl KJETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LIEHTPHUOJU, PECHUYKH,
KIyTUKHA. QyHKIIMU OPraHOMIOB KIIETKU. BKitoueHus.

SAnpo — perynsTopHbIil 1IeHTp KieTku. CTpoeHue spa: sigepHasi 000JI0UKa,
Kapuoria3mMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JdemoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIsann, M. lllneiinen, P. Bupxos, JIx.
Yorcon, ®©. Kpuk, M. Yuikunc, P. ®@pauknun, K. M. bap.



Huarpammel:  «PacnipeneneHne XUMHYECKMX JJIEMEHTOB B  HEXHUBOU
npupoe», «PacnpeneneHne XuMHUUECKUX JIEMEHTOB B JKUBOUW MPUPOEY.

Tabnuupr u cxemsl: «lleproguyeckas TadaMIa XUMHUUYECKUX 2JIEMEHTOBY,
«CTpoeHue MOJeKyybl BOAbDY, «buocuHTe3 Oenka», «CTpoeHUE MOJIEKYJIbI
oenkay, «Ctpoenue depmenta», «Hykmennoseie kucnotel. [IHK», «Ctpoenue
Moniekysibl  AT®», «CrpoeHne 3yKapuOTHYECKOM KIEeTKH», «CTpoeHue
KUBOTHOM  KJeTkn», «CTpoeHHe pacTUTENbHOM KieTkuy», «CTpoeHue
IPOKApUOTUYECKON  KiIeTKn», «CTpoeHHue sapa KIETKu», «YTJIEBOAB»,
«JInounae.

ObopynoBaHHe: CBETOBOM MUKPOCKOM, OOOpYAOBaHUE IJi MPOBEICHUS
HaOJIOJICHUM, W3MEPEHUN, IKCIEPUMEHTOB, MUKPOIIPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

JlaGoparopuas pabora Ne 1. «/3yueHue KaTaaIUTUYECKOW aKTUBHOCTU
dbepMeHTOB (Ha MpUMeEpPE aMuiIa3bl WU KaTalla3bl)y.

JlabopatopHass pabora Ne 2. «M3yueHue CTpOEHHsI KIETOK pPacTEHUH,
KUBOTHBIX M OaKTEpHil MO MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnapaTax u ux
OTIMCAHUE».

Tema 4. /KusHeaesiTeJIbHOCTD KJICTKH.

OOMeH BellecTB, WU METa00JIU3M. ACCUMUIIALINS (TIJTACTUYECKUN OOMEH)
U JUCCUMMWIAIMS (PHEPTreTUYECKU 0OMEH) — JIB€ CTOPOHBI €AMHOTO MpoIecca
meTtabonu3ma. Poiib 3aKOHOB COXpaHEHHUs BEIIECTB M DHEPTrUU B MOHUMAHHUH
MeTabou3ma.

Tunel oOmMeHa BemecTB: aBTOTPOQHBIM U  rerepoTpodHsbiil. Poib
dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUU YHEPTUH B KIIETKE.

dortocunTe3. CmeroBass u TemHOBas ¢das3pl (orocuHTe3a. Peakiuu
doTocunTe3a. DddekTHuBHOCTL (oTocuHTe3a. 3HaueHHe (OTOCHUHTE3a IS
XKU3HU Ha 3emuie. BnusHue ycnoBuit cpenbl Ha (OTOCHHTE3 M CIIOCOOBI
MOBBIIIEHUS €70 TPOYKTUBHOCTH Y KYJIBTYPHBIX PACTECHUH.

XeMOoCHHTe3. XEMOCHUHTE3UPYIole OakTepuu. 3HAUYCHHE XEMOCHHTE3a
JUIS 5KU3HU Ha 3emuie.

DHepreTUdeckuii 0OMEeH B KJIeTKe. PacIeruienre BeIecTB, BhIICICHUE U
AKKyMYJIUPOBaHUE DHEPruu B KJETKE. JTalbl SHEPreTHYECKOro oOMEeHa.
I'mukonu3. bpoxkenue u ero Buabl. KHUCIOpOAHOE OKHUCIICHHE, WU KJIETOYHOE
JIbIXaHUE. OxkucnutenbHOE dbochopunupoBanue. D dexTUBHOCTH
SHEPIreTUICCKOr0 OOMEHA.

Peakumm wmatpuuHoro cuHre3a. I'eHermdeckas wHbopmanms u JIHK.
Peanuzanusi reHeTnyeckord uHQpopmaiuu B kieTke. ['eHeTuueckuid Ko U ero



cBoiicTBa. Tpanckpunius — MatpuuHslii cuaTe3 PHK. Tpancusmus — 6uocuntes
Oenka. Dtambl TpaHcasanuu. KomupoBaHwe aMHHOKHCIOT. Ponb pubocom B
OnocuHTese Oernka.

Heknerounsie ¢hopmbl xu3HU — BUpPYChI. MicTopust oTKpeiTHS BUpycoB (/.
N. UBanoBckuii). OCOOEHHOCTH CTPOEHUS M >KU3HEHHOTO IIMKJIa BUPYCOB.
bakrepnodaru. bonesnm pacTeHull, >XMBOTHBIX M 4YEJIOBEKA, BHI3BIBACMBIC
BUpycamu. Bupyc nmmynozaedunura yenoseka (BUY) — Bo36ynurens CITNda.
OOpatHast ~ TpaHCKpWMIMs, peBepraza U  wuHTerpasa. [Ipodwunakruka
pacnpocTpaHEHUsl BUPYCHBIX 3a00JIEBAHMIM.

JlemoHcTpanuu:

IToptpetsr: H. K. Konpsnos, /I. . Usanosckuit, K. A. Tumups3zes.

Tabmuupr u cxembl: «Tumnbl nutanus», «Metadonuzmy, «MUTOXOHIPUSY,
«HepreTuyeckuit oOMen», «Xioporact», «Potocuntesy, «Ctpoenne JJTHK»,
«Ctpoenue u (yHKIIMOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «l eHeTH4ecKuid
Koq», «Bupyce», «bakrepuodarn», «CTpoeHHEe M KU3HEHHBIM LUK BUpyca
CIINda, 6aktepuodaray, «Pemmukarus JJTHK».

O6opynoBanue: Mmogenu-ammiukanuu «Y asoenue JJHK u Tpanckpumnius»,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Mojiesb cTpykTyphl JJTHK.

Tema 5. Pa3MHoOKeHHe 1 MHAMBHUAYAJbHOE PA3BUTHE OPraHU3MOB.

Kietounbiii nukn, Wik >KU3HEHHBIM UK KiIeTku. MHTepdaza u MUTO3.
[Ipomeccrl, mpoTekaromue B uHTepdase. Permnukanus — peakius MaTpUIHOTO
cunteza JIHK. Crpoenme xpomocomM. XpOMOCOMHBI HAbOp — KapUOTHIIL.
JIMTUIONIHBI U TalUIOWIHBIA ~ XpPOMOCOMHBIE  HAOOphl.  XPOMAaTHJIbI.
[MuTonornueckue OCHOBBI Pa3MHOXKEHHS W WHIUBUIYAJbHOTO Pa3BUTHS
OPTraHU3MOB.

Henenue knetkn — Muto3. Ctaauu mutosa. [Ipouecchl, npoucxoasiine Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOJIOrMYECKUI CMBICIT MUTO3A.

[Iporpammupyemasi ruOeIb KJIETKH — aronTo3.

@®opMbl  Pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojoe | TMojoBoe. Bumbl
0ecroyioro  pa3MHOXKEHMS:  JICJICHHME HaJBOE, IOYKOBAaHME OJHO- U
MHOTOKJIETOYHBIX, criopooOpa3zoBaHue, BET€TATUBHOE  Pa3MHOXKCHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €TI0 3HAUYCHUE JUISl CEJICKLINM.

[TonoBoe pazMHOXKEHUE, €r0 OTINYHUS OT OECIIOJIOTO.

Meito3. Cranuu Meito3a. [Iporecchl, npoucxoadimre Ha CTaausaX Meno3sa.
[ToBenenne xpomocom B Mmenose. KpoccuHrosep. bHOIOrMYECKUid CMBICT H
3Ha4YeHUE MeKo3a.

[MameTtorenes — mporiecc 00pa3oOBaHMs TOJOBBIX KIETOK y YKHUBOTHBIX.
[TonoBeIe xene3bl: CEMEHHUKHU U sIMYHUKH. OOpa3oBaHuEe U Pa3BUTHE MOJOBBIX



KJIIETOK — rameT (CrepMarTo30ul, SIMIEKIeTKa) — CIEPMATOreHe3 U OBOTCHE3.
OcoOeHHOCTH CTpPOCHUS SIUILIEKIETOK W CcHepMaro3ousoB. OIIog0TBOpPEHHUE.
[TapTenorenes.

NunuBunyanbHoe pa3BUTHE (OHTOTeHE3). OMOpPUOHAIBHOE pa3BUTHE
(3mMOpuorenes). Jrarbl IMOPUOHATBHOTO PA3BUTHS Y MIO3BOHOYHBIX KUBOTHBIX:
IpoOsIeHre, TacTpysaIus, opradoreHes. [loctamOpronanpHOE pa3BUTHE. THITBI
NOCTAMOPUOHAIIBHOTO Pa3BUTHS: MpPsIMOE, HEeNpsMoe (JIMYuHOYHOE). Biusuue
Cpellbl Ha Pa3BUTHE OPTaHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIEHHBIC
YpOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 BETKOBOTO PACTEHUSI: CTPOCHUE
CEMEHU, CTAINU PA3BUTHSL.

JemoHcTpanuu:

Tabmuubr 1 cxembl: «DOpMbl pa3MHOXKEHUS OPTaHU3MOBY, «JlBoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacCTeHUN», «BereraTuBHOE pa3MHOXKEHUE
pactenuity, «Jlenenue kieTku Oaktepuit», «CTpOeHHE TOJOBBIX KIETOKY,
«Ctpoenue xpoMmocoMbly», «Kietounsiii nukn», «Permukanus [JHK», «Muto3y,
«Meriosy, «IIpsamoe u HenpsMoe pa3BuThe», «['aMeToreHes3 y MIIEKOIUTAIOIIUX
U 4eJoBeKa», «OCHOBHBIE CTAJIUM OHTOT€HE3A.

OOGopynoBaHue:  MHUKPOCKOI,  MUKporpenapatel  «CrepMaTo30u/ibl
MJICKOITUTAIOLIETOY, «MIEKIETKA MIEKOMUTAIOMIET0», «KapnoknHes B KIIleTKax
KOpEUIKa JyKa», MarHUTHasi MOJEJIb-anIuInKauus «JleneHue KiIeTKu», MOAEIb
JIHK, monmens meTada3zHoit XpOMOCOMBI.

JlaGopaTopHble 1 NpaKkTHYeCKUe padoThI:

Jlaboparopnast pabota Ne 3. «HaOmioneHue MuTo3a B KJIETKAaX KOHUMKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOMNpPENapaTaxy».

JlaGoparopHast padora Ne 4. «M3ydeHue CTpOSHHUS TOJIOBBIX KIIETOK Ha
TOTOBBIX MHUKpOMpenaparaxj».

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHeTuku. lMcropuss pas3BuTusa reHeTHKH. Poib
LIUTOJIOTUM U AMOPHUOJIOTUU B CTAHOBJICHUM Te€HETUKHU. Bkian poccuiickux u
3apyOCeKHBIX ~ YYEHBIX B  pa3BUTHE TEHETUKU. MeToabl  TEHETHKHU
(TUOpUAOJIOTUYECKUNM,  IUTOTCHETHUECKHH,  MOJIEKYJISIPHO-TEHETUICCKUN).
OCHOBHBIEC TEHETUYECKHE TTOHATUS. [ eHeTHYEeCKass CUMBOJIMKA, UCTIOJIb3yeMasi B
CXeMax CKpELIUBAHUM.

3aKOHOMEpPHOCTM  HAcjelOBaHUs MPHU3HAKOB, YCTAHOBIEHHbIE [
Mennenem. MoHOTHOPHUIHOE CKpEIIMBaHUE. 3aKOH €IUHO00pa3us THOPHUIOB
MepBoro mnokojeHus. [IpaBwio JOMHUHMpPOBAHUS. 3aKOH paCIICIICHUS
npu3HakoB. ' unoresa yuctorel ramer. [1oHOE U HEMOTHOE IOMUHUPOBAHUE.



JlurnOpunHoe CKpellMBaHUWE. 3aKOH HE3aBUCHMOrO  HacleJI0BaHUs
npu3HakoB. [lUToreHeTHyecKue OCHOBBI ~ JUTHOPUIHOTO  CKPEIIUBAHMS.
AHanuzupyouiee CKpEIIMBaHUE. Hcnonp3oBanue AHAIIM3UPYIOUIETO
CKpEUIMBaHUS JJIs ONIPEACIICHUs] TEHOTHUIIA OCOOH.

CuemieHHoe HacnenoBaHue npu3HakoB. Pabora T. Moprana mno
CLECINICHHOMY HACJIEMOBAHMIO TeHOB. Hapymenue cueruieHuss TI€HOB B
pe3yJabTaTe KPOCCUHTOBEPA.

XpoMOCOMHAasi TEOPUS HACIECTBEHHOCTH. | e HETHUECKHE KapTHhl.

I'eneruka nmona. XpoMOCOMHOE OINpPEAEIEHUE M0Ja. AyTOCOMBI U TIOJIOBBIE
XpoMOCOMBI. ['omorameTHele M rereporaMmeTHele OopraHu3Mbl. HacienoBanue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

N3MeHYnBOCTSD. Bunel  u3sMeHuMBOCTH: HEHACJIEACTBEHHAsT U
HaclieACTBeHHass. Poib  cpeabl B HEHACIEACTBEHHOW  HM3MEHYMBOCTH.
XapakTepucTuka MOAU(DUKAIMOHHOW W3MEHYMBOCTU. BapuanvoHHBIN psan U
BapualnnoOHHas KpuBas. Hopma peakumu mnpusHaka. KoimuecTBeHHbIE U
KAueCTBEHHbIC MPU3HAKK U UX HOpMa peakuuu. CBoilcTBa MOAM(PUKALIMOHHON
U3MEHUYHUBOCTH.

HacnencTtBenHnasi, WM reHOTUNIAYECKAs, U3MEHYMBOCTh. KoMOMHATHBHAS
M3MEHYMBOCTh. Meilo3 M MOoJOBOM mpolecc — OCHOBA KOMOWHATUBHOM
M3MEHYMBOCTH. MyTallMoHHasi M3MEHYMBOCTh. Kilaccudukarus MyTaiuii:
T€HHBIE, XPOMOCOMHbIE, TEHOMHBIE. YacToTa M NPUYHHBI MyTaluii. MyTareHHbie
(dakTophl. 3aKOH TOMOJIOTUYECKHUX PSIZIOB B HACIEACTBEHHON M3MEeHYMBOCTH H.
N. BaBunosa.

BresnepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka yenoBeka. Kapuorun denoBeka. OCHOBHBIE METOAbI TE€HETHUKHU
YEJI0BEKA: reHeaJ0rn4eCKui, OJIM3HEIIOBEIN, LIUTOTEHETUYECKUI,
OMOXUMHUYECKUM, MOJICKYJApHO-TeHeTuYeckuii. COBPEMEHHOE OTpe/ecHUe
TEHOTHUIIA: OJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITMPOBAHUE, B TOM YHCIIE C
nomompio III[P-ananu3a. HacneacTBeHHble 3a0o0jieBaHMS YENIOBEKAa: T'CHHBIC
00J1e3HH, OOJIE3HH C HACJIEICTBEHHOW MPEIpacioyioKEHHOCTbIO, XPOMOCOMHBIE
oonesnn. ComaTUdeckue U TeHepaTuBHbIe MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHIUTIEI 310pPOBOTO 00pa3a KU3HU, TUATHOCTUKH, TPOMUITAKTUKN U JICYCHUS
reHeTu4eckux 0ose3Held. MeauKko-reHeTHUeCKOe KOHCYJIbTUPOBAHUE. 3HAUYEHUE
MEIMIMHCKOW TE€HETUKHW B MNPEAOTBPALICHUM U JICYEHUH T'€HETHYECKHUX
3a001€BaHUH YeIIOBEKA.

JdemoHcTpanuu:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. . BaBunos.



Tabmumer  u cxembl:  «MOHOTHOPUAHOE  CKpEIIMBaHUE H  €ro
LUTOT€HETHYECKAs] OCHOBA», «3aKOH PACIIEIUIEHUS M €ro LUTOT€HETHYeCKas
OCHOBa», «3aKOH 4YHUCTOTHI Tamer», «JluruOpuaHoe  CKpelBaHuE,
«lluTonornyeckrue OCHOBBI ~ JUTHOPUIHOTO  CKpelIMBaHus», «Mehos3y,
«B3auMonencTBue aienbHbIX TE€HOB», «l'€HeTMYeCKHe KapThl pPaCcTECHHM,
KUBOTHBIX U YeJIOBEKa», «I'eHeTHKa moJia», «3aKOHOMEPHOCTU HACJIEAOBAaHMS,
CUEIUIEHHOTO0 ¢ Tmojom», «KapuoTumsl 4YenoBeka M JKUBOTHBIX», «Bumsl
U3MEHUYUBOCTIY, «MoaudukanmonHas u3MeHUMBOCThY, «HaciaenoBanue pesyc-
daktopay, «I'eHeTrka rpynn KpoBu», « MyTanmoHHas U3MEHUYUBOCTDY.

ObopynoBanue: MOAeNU-aNIUIUKAMU «MOHOTHUOPHUIHOE CKPEUTUBAHUEY,
«Henonmnoe nomuHupoBanue», «JluruOpuaHoe ckpeniuBanue», «llepekpéct
XpOMOCOM», MHUKPOCKOIl U MHKporpenapaT «Jpo3zodpuna» (Hopma, MyTaluu
(OpMBI KpBUIbEB U OKPACKH TeNa), repoapuil «I'opox mOCEBHOM.

JlabopaTopHbie U MIpaKTHYECKHE PA0OThI:

JlaGoparopnas padora Ne 5. «M3yuenue pe3ynbTaTOB MOHOTUOPUIHOTO U
JUTHOPUIHOTO CKPEIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIPEApaTax».

JlaGopatopunas pabora Ne 6. «M3yuennme MoampUKAIMOHHOM
U3MEHYUBOCTH, IIOCTPOCHUE BAPUALIMOHHOIO PAIa U BAPUALMOHHON KPUBOW.

JlaGoparopnas padota Ne 7. «AHanu3 MyTanui y Apo30(uibl Ha TOTOBBIX
MHKponpenaparax».

[Tpaktnueckass pabora Ne 2. «CocraBieHHWEe W aHaIU3 POJOCIOBHBIX
YEJI0BEKA.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI O0HOTEXHOJIOTHH.

Cenexups Kak HayKa M Ipouecc. 3apoKACHUE CEIIEKIUU U TOMECTUKALIMS.
Yuenue H. WM. BaBuioBa 0 IEHTpax MNPOUCXOXKACHUS U MHOTo00Opa3us
KYJIbTYPHBIX pacTeHHl. LIeHTpbl MPOUCXOXKAEHUS JOMAIIIHUX KUBOTHBIX. CopT,
I0pOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeeKIMU. MaccoBbIi M MHAWBUAYATbHBIA OTOOPHI
B CEJIEKLIMH PACTEHUM U KUBOTHBIX. OllEHKA 3KCTepbepa. bIM3KOpOACTBEHHOE
CKpeluBaHue — WHOpuauHr. Yucras nauHusa. CKpellMBaHUE YHUCTHIX JIMHUH.
['erepo3suc, ninu rubpuanas cuna. HepoactBenHoe ckpenyBaHie — ayTOpPHUINHT.
Otnanénnas rulpunmszanuss u e€ ycmnexu. VCKycCTBEHHBIH MyTareHes u
MOJIyYEHUE MOJUIUIONAOB. J[OCTMIKEHUSI CENEKUMHU PACTEHUM, XUBOTHBIX U
MUKPOOPTaHU3MOB.

broTexHOJIOTHS KaK OTpaciib MPOU3BOJCTBA. ['€HHas MHXKEHepHs. JTallbl
co3manusi pekomOunantHor JIHK wu Tpancrennsix opranusmoB. Kierounas
nKeHepus. Knerounesle  KyJnbTypbl. MUKpPOKIOHAIbHOE  Pa3MHOKECHUE
pactenuii. KIilOHMpOBaHME BBICOKONPOAYKTHUBHBIX CEIBCKOXO3SIMCTBEHHBIX



OpraHU3MOB. OJKOJOTMYECKHEe U 3Thyeckue mnpoodsnemsl. MO — reHetndecku
MOAUGUITIPOBAHHBIC OPTAHU3MBI.

JlemoHCcTpanuu:

IToptpetsl: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
NBaHoB.

Tabnuipel u cxeMbl: kKapta «LleHTpbl TPOUCXOXKAECHUS U MHOr00Opasus
KyJIbTYpHBIX pacTeHuid», «llopoapl gmoMamHMX KUBOTHBIX», «Copra
KyJbTYPHBIX pacTeHu», «OTnanéunas ruopunuszanus», «Padbotel akagemuka M.
®. VBanoBay, «llomumnongus», «OOBEKTHl OMOTEXHOJIOTHN», «KieTouHbIe
KYJIbTYPBI U KIIOHUPOBaHHEY, « KOHCTPYHPOBAHHE U IEPEHOC T€HOB, XPOMOCOMY.

OOopynoBanue: MyJSDKM IUIOJIOB M KOPHEIUIOJOB JUKUX (opM U
KyJIBTYPHBIX COPTOB pacTeHuil, repoapuit «CeabCKOX035UCTBEHHbBIE PACTCHUSD.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

Okckypcusd «OCHOBHBIE METOJIBI U JIOCTHXKEHUS CEJIEKIMA PACTCHUU H
KUBOTHBIX  (Ha  CEJIGKIMOHHYIO  CTaHIMIO,  IUIEMEHHYIO  Qepmy,
COPTOUCTIHITATENIHBIA Y4aCTOK, B TEIUIMYHOE XO34MCTBO, Ja0OpaTOPHIO
arpOyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».



IHNJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IMPOI'PAMMBI 11O
BUOJIOT'N HA BA30BOM YPOBHE CPEIHEI'O OBHIEI'O
OBPA30OBAHUA

Cornacao ®I'OC COO, ycranaBnuBaroTcsi TpeOOBaHUS K pe3yJibTaTaM
OCBOGHHUSI OOYYalOIIMMHCS TpOrpaMM CpeaHero oOmiero oOpa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKkType ITUYHOCTHBIX pe3yJbTaTOB OCBOCHHMs mpeaMmera «buosorus»
BBIICJICHBl  CIIEAYIOIIME  COCTABIIAIOIIME:  OCO3HAaHHWE  OOydaroIUMUCH
POCCHICKOM TPa)XJaHCKOW HAECHTHUYHOCTH — TOTOBHOCTH K CaMOPa3BHUTHIO,
CaMOCTOSITEJIbBHOCTH U CaMOOMNPEJEICHUI0, HAJTUYHE MOTHBAlMU K OOYyYEHHIO
OMOJIOrHH, LIeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YyOEXKICHUN TUYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKUX TpPAJULUN Pa3BUTHS
OMOJIOTUYECKOTO  3HAHUSA, TOTOBHOCTh M CIHOCOOHOCTh  OOyYaroIIMXCs
PYKOBOJICTBOBATbCSI B CBOEW  JEATEIBHOCTH  II€EHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMHM, NPHUCYLUIMMHU CHUCTEME OHOJOTMYECKOro oOpa3oBaHUsA, HAIUYUE
HKOJIOTMYECKOTO TPaBOCO3HAHHUSA, CIIOCOOHOCTH CTaBUTh LEIU U CTPOUTH
YKU3HCHHBIC IIJIaHBbl.

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHUS MpeaMeTa « BHOIOrus» TOCTUTat0TCS B
€AMHCTBE YYEOHOW UM BOCHHUTATEIIbHOM JESITEIbBHOCTH B COOTBETCTBUU C
TPaIMLIMOHHBIMU POCCUHCKUMH  COLHOKYJIBTYPHBIMH, HCTOPUYECKUMU U
JTYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, IPUHATHIMHU B OOLIECTBE MpaBUIAMU U
HOpMaMH  TOBEIEHHUS U  CIIOCOOCTBYIOT  IpoLeccaM  CaMOIIO3HaHUS,
CaMOBOCHHUTAaHUS U CaMOPa3BUTHSI, pa3BUTUS BHYTPEHHEU MO3UIIMH JIMYHOCTH,
MaTpUOTU3MA, YBAXKEHHUS K 3aKOHY M MPABONOPSIAKY, YEIOBEKY Tpylda U
CTapuieMy TIOKOJEHHIO, B3aUMHOIO YBa)XEHHs, OEpEKHOr0 OTHOILIEHUS K
KyJIbTYPHOMY HacJI€IHI0 W TPaguUUsM MHOTOHALMOHAIBHOIO Hapozaa
Poccutickon @enepanuu, Npupoae U OKPYKarolie cpee.

JIM4HOCTHBIE pPE3yNbTaTbl OCBOEHUS Y4yeOHOro mnpeamera «bHUONOTUN»
JNOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIOCOOHOCTh  OOYyYaroluxcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHOW BHYTPEHHEH TMO3HIIMEH JTUYHOCTH,
CUCTEMOM LIEHHOCTHBIX OPHEHTALUN, MO3UTHUBHBIX BHYTPEHHHUX YOEKICHHIH,
COOTBETCTBYIOIIUX TPAJULIMOHHBIM LIEHHOCTSAM POCCHUHMCKOrO 0OIIecTBa,
pacUIMpEeHHE >KU3HEHHOTO OMbITa W ONbITa JESITEIbHOCTH B MPOIECCe
peanu3alyy OCHOBHBIX HAIIPABJICHUN BOCHUTATENIBHOM NESATEIBHOCTH, B TOM
YHUCJIE€ B YACTU:

1) rpaIaHCKOT0 BOCTIMTAHUS



c(hOpMHUPOBAHHOCTH IPAKIAHCKON TTO3UITUN 00YJAIOMIErocs Kak aKTUBHOTO
¥ OTBETCTBEHHOTO WJIEHA POCCUHUCKOTO OOIIECTRA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX TMpaB U OOSI3aHHOCTEH, yBa)KEHUE
3aKOHa U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATENBHOCTA TPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YICOHBIX M TTO3HABATEILHBIX 3a/1a4, BHITIOJTHEHUN
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OINpPEAENATh COOCTBEHHYIO TO3UIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHUE YUUTHIBATH B CBOUX JCUCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/JICUCTBUS JIIO/ICH C pa3HBIMHU YOCXKICHUSIMU, KYJIbTYPHBIMU [IEHHOCTSMHU
U COIIMAJTIbHBIM IOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IPOILIECCE COBMECTHOI'O BBHIMTOJIHEHUS
y4eOHBIX, ITO3HABATEIbHBIX M MCCIEAOBATEIBCKUX 3a7a4, YBAKHUTEIHHOTO
OTHOIIICHUS K MHEHHUIO OIIMOHEHTOB NPH OOCYXIACHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATENBHOCTH;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKON rpaXXJaHCKON WJICHTUYHOCTH,
MaTpUOTU3MA, YBaXKEHHUSI K CBOEMY HApO/y, YyBCTBa OTBETCTBEHHOCTH MEPE
Ponunon, ropmoctu 3a cBOM Kpail, cBOK PoauHy, CBOW S3BIK U KYJBTYDY,
MPOIIJIOE ¥ HACTOSIEE MHOMOHAIIMOHAIBLHOTO Hapoaa Poccuu;

IEHHOCTHOE OTHOLIEHWE K NPUPOJHOMY HACIECIUI0 M NaMITHUKAM
MpUPOIbI, TOCTHX)EHUsIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
TpyZe;

CIIOCOOHOCTh OLICHMBAaTh BKJIAJ] POCCUUCKHX YYEHBIX B CTAaHOBJIICHHE U
pa3BUTHE OHWOJOTHU, TMOHUMAHUS 3HAYCHHUS OMOJIOTMHM B TO3HAHUU 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIECTRA;

uaerHas yoexxaEHHOCTh, TOTOBHOCTh K CIy)KeHUIO U 3anure OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHUE JIyXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTH OIICHWBAThH CUTYAIlMIO U NMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIErO;



OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJMTENSIM, CO3IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATHS EHHOCTEW CEMENHOMN )KU3HU B COOTBETCTBUU C
TpaauuusiMu HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOUAsl ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHUI;

NOHMMaHUE HMOIIMOHAJIBLHOTO BO3JEHCTBUS >KUBOW TMPUPOABI U €€
[IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAQKEHHUIO B Pa3HBIX BHUJIaX MCKYCCTBA, CTPEMIICHUE
MPOSIBIIATH KAY€CTBAa TBOPUECKOU JIMUHOCTH;

5) ¢pusnuyeckoro BocnuTaHus, (POPMHUPOBAHUSA KYJILTYPbI 310POBbS U
3MOLMOHAJIBLHOIO 0JIaronoJyuns:

NOHUMaHUE W peaju3anus 30pOBOro M 0Oe3omacHoro obpasza KU3HU
(3mopoBOo€  TUTaHUE, COOJIOJICHWE TUTMEHUYECKUX TPaBWII U HOPM,
cOaaHCUPOBAHHBIA PEXUM 3aHITUH M OTIbIXa, peryjspHas Quzndeckas
AKTUBHOCTb), O€pEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (hM3UUECKOMY U TICUXMYECKOMY 3/I0POBbIO;

NOHUMAHHUE LIEHHOCTH TMPaBWI HWHIWBUAYAIBHOTO U KOJUIEKTUBHOTO
0€30I1acCHOT0 MOBE/ICHUS B CUTYAIUAX, YTPOKAIOIINX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHME MOCIEACTBUN U HEPUSITUSL BPEHBIX MPUBBIUEK (YIIOTPEOICHUS
aJIKOr0Jisl, HAPKOTHKOB, KYPEHUS);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHKE IIEHHOCTH MacTepCTBa, TPY10JII00HE;

TOTOBHOCTh K AKTUBHOW JEATENbHOCTU TEXHOJOTHYECKOM U COIMabHOU
HaIpaBJIEHHOCTH, CIIOCOOHOCTH WHUILIMUPOBATH, MJIaHUPOBATH u
CaMOCTOSITEIIHO BBITIOIHATH TaKyIO AESATEIbHOCTD;

MHTEPEC K pa3IudHbIM chepam npodhecCuoHaANbHON IS TEIHbHOCTH, YMEHUE
COBEpILATh OCO3HAHHBIA BBIOOp Oynymieil npodeccuu W peanu30BbIBAThH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHMI0O U CaMOOOpa30BaHUIO Ha
MNPOTSKECHUU BCEU KU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

AKOJIOTMYECKHU 11eJ1IeCO00pa3HOe OTHOIIEHUE K MPHUPOJIe KaK HUCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBINICHUE YPOBHS JKOJOTHYECKON KyJNbTYphI: TPUOOPETCHHUE OIBITA
IJJAHUPOBAHMSI TIOCTYNIKOB M OLIEHKA HX BO3MOXKHBIX TMOCIEICTBHI Jid
OKpYXarouen cpepl;



OCO3HaHUE TI00aTBHOTO XapaKTepa 3KOJOTHYECKUX MpoOsieM U MyTel ux
peLIeHus;

CIIOCOOHOCTh HCIIOJB30BaTh MPUOOpPETAaeMble MPU H3YYCHHH OHOJIOTHH
3HAHUST U YMEHHUS TpU PEUICHUU MpoOJieM, CBS3aHHBIX C PaIlMOHAIBHBIM
MPUPOIONONB30BaHUEM  (COONIOACHHE TPaBUI TOBEACHUA B  MPHUPOJE,
HaIlpaBJIEHHBIX HAa COXPAHEHUE PABHOBECUS B 3KOCHCTEMax, OXpaHy BHUJOB,
IKOCHUCTEM, OHOChEpPHI);

aKTUBHOE HETpUSATHE JCHUCTBUN, NPHUHOCAIIMX Bped OKpYKarolleu
IPUPOAHON Cpejie, YMEHHE POTrHO3UPOBATh HEOIArONpUATHBIE SKOJIOTUYECKHE
MOCIIECACTBHSI MPEANPUHUMAEMBIX IEHCTBUH U MPEAOTBPAILATh UX;

HaJU4Me€ PA3BUTOIO  SKOJOTUYECKOTO  MBIIUIEHUS, HSKOJIOTHYECKON
KYJITYpbI, OIBITa JEATEIBHOCTH 3KOJOTHYECKOM HANpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IT03HABATEIbHONW, KOMMYHHUKATUBHOM M COLIMATIBbHON
MIPaKTUKE, TOTOBHOCTM K YYacTUIO B TPAKTUYECKOH JIE€ATEIbHOCTH
AKOJIOTMYECKON HANIPABICHHOCTH;

8) neHHOCTH HAYYHOI'0 NO3HAHUS:

c(OpPMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKH U OOIIECTBEHHOMN MPAaKTUKH, OCHOBAHHOI'O Ha AMAJIOre
KYJbTYp, CHOCOOCTBYIOUIETO OCO3HAHHIO CBOEr0 MECTa B MOJUKYJIBTYPHOM
MUpE;

COBEpIICHCTBOBAHUE S3BIKOBOM M YMTATEIbCKOM KYJIbTYpbl KaK CpeICTBa
B3aUMOJECHCTBUS MEXKIY JIOAbMH U MMO3HAHUS MUPA;

NOHMMaHuEe crneuu(ukud OUOJIOTUM KaK HayKH, OCO3HaHMs €€ poyid B
(OopMHpPOBAaHMK PALIMOHAIILHOTO HAYYHOTO MBIIIJIEHUS, CO3AAHUH LIETOCTHOTO
MIPEACTABICHUS 00 OKPYXAIOIEM MHUPE KaK O €IUHCTBE MPUPOJbI, YEIOBEKA U
oOuiecTBa, B MO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH W pelieHuH HpodiieM
COXpaHEHUs NPUPOJHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTHH ISl COBPEMEHHOM LIUBUIIU3ALINHN:
oOecreyeHrss HOBOIO YPOBHSI Pa3BUTHSI MEIULMHBI, CO3/IaHUE MEPCTIEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX pEelIaTh PECYpCHble MPOOJIEMbl Pa3BUTHS
YeJI0BEYECTBA, MOUCKA MyTeH BhIX0/a U3 TII00ATBHBIX HKOJIOTHUYECKUX MPodiieM
u oOecrieyeHHus] TepexojJa K YCTOMYMBOMY pa3BUTHUIO, PALUOHAIBHOMY
UCIIOJIb30BAHUIO MPUPOJHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYEHHH OHOJOTMYECKUX 3HAHUWA B LEJAX
MOBBILICHUST OOIIEH KyJIbTypbl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, Kak
COCTaBHOM  4YacTM  (PYHKIMOHAJIbHOM  TPAMOTHOCTH  OOydYaroIuxcs,
dbopmupyemoil mpu U3y4eHur OUOJIOTUY;



ITIOHMMAHHUE CYIITHOCTH METOJI0B MIO3HAHNS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTM HCHOJIb30BATH IMOJIy4aeMble 3HAHMS U1l aHAIU3a |
00BSCHEHHUS SIBICHUM OKPY>KAIOIIETO MUPA U MIPOUCXOASIINX B HEM U3MEHEHUH,
yMEHHUE JieslaTh OOOCHOBAaHHBIC 3aKJIIOUEHHS Ha OCHOBE HAy4YHbIX (PAKTOB U
MMEIOLIUXCS JAHHBIX C LENbIO MMOJYyYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIBHO HUCIOIb30BaTh OMOJIOTMUECKUE 3HAHUS IS
penieHus IpooJieM B pealbHbIX KU3HEHHBIX CUTYaILIUSX;

OCO3HAaHUE LICHHOCTU HAY4YHOM JEATEIBbHOCTH, TOTOBHOCTh OCYLIECTBIIATH
IIPOEKTHYIO U UCCIIE0BATEINBCKYIO IESTEIbHOCTh HHANBUYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIHOCOOHOCTH K HEMpPEphIBHOMY 0Opa3oBaHHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HaHUN MO OMOJIOTHU B
COOTBETCTBUM C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeranpeaMeTHbIC Pe3yIbTaThl OCBOCHUS YIeOHOTO TIpeaMeTa « broaorus
BKJIFOYAIOT: 3HAYUMBIE 1711 (OPMHPOBAHUS MHUPOBO33PCHUS OOYUAIONTUXCS
MEXTUCIUTUIMHAPHBIC (MeXIIpeIMETHBIC) oOlIeHayYHbIe MOHSTHS,
OTpaKarolue IEJIOCTHOCTh HAyYHOW KApTHHBI MHpa U CIEeHU(PUKY METOJIOB
MO3HAHMS, MCIOJB3YEMBIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, JHEPrus,
SBJICHWE, TIPOIECC, CHCTeMa, Hay4YHbId (akT, NPHUHIMI, THIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIO0BaHME, HAOIIOJICHUE, U3MEPEHUE,
AKCIIEPUMEHT U APYTHUX), YHUBEPCAIbHBIC yUeOHBIC e CTBUS (TT03HABATEIbHEIE,
KOMMYHHUKAaTHBHBIE, PETryJIATHBHBIC), oOecreunBaromue (HOpMHUPOBAHHE
(GYHKIIMOHATBHOW TPAMOTHOCTH M COIMAIBLHON KOMITETCHITMH OOYJaroIuxcs,
CIIOCOOHOCTh O0YYaIOIIMXCSl UCMOJIb30BAaTh OCBOCHHBIE MEXKIUCIUIIIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHWS W YHHBEPCAJIbHBIC Y4YCOHBIC JCHCTBUS B
ITO3HABATEIILHOW M COLIMAJIBHOM MPAKTHUKE.

MeranpenMeTHbIE Pe3yabTaThl OCBOSHUSI MPOTPAMMBI CPEIHETO OOIIETro
00pa30BaHUsl TOJKHBI OTPAXKATh:

OBjajieHHe  YHHBEPCAJbHBIMM  Y4eOHBIMH  NO3HABATEIbHBIMHU
AeHCTBUSIMM:

1) 6a30BbI€e JJOrHYECKHE TeiCTBHA:

CaMOCTOSTENIbHO  (popMyNIHUpoBaTh H  aKTyaIM3UpoOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh MPU OCBOCHUW 3HAHUH MPUEMBI JIOTHYCCKOTO MBITTUICHUS
(amanuza, cuHTE3a, CpaBHEHWS, Kiaccudukamuu, 000OIIEHUS), PAaCKPHIBATH
CMBIC]T OWMOJIOTMYECKUX IIOHSATHH (BBIICIATh HMX XapaKTepHBIC IPHU3HAKH,
YCTaHABJIMBATh CBS3U C IPYTUMH ITOHSATHSIMH);



ONPENEIATh LU AEATEIBHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUM HX
JNOCTHXKEHUS, COOTHOCHTBb PE3YIbTaThl JEATEIBHOCTH C IIOCTABICHHBIMHU
LEISIMU;

UCIIOJb30BaTh OWOJIOTUYECKUE TOHATUS JJs OOBSCHEHHUS (DAKTOB U
SABJICHUM KUBOU IPUPOJIBL;

CTPOUTH JIOTHYECKUE PACCYXACHUS (MHIYKTUBHbBIC, IECIYKTUBHBIE, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH M IPOTHUBOPEUMS B PacCMaTpPUBAEMBIX
ABJICHUSAX, (POPMYIMPOBATH BHIBObI U 3aKJIIOUCHUS;

OPUMEHATH  CXEMHO-MOJEJIbHBIE  CPEACTBA Uil  IIPEICTABIICHHUS
CYLIECTBEHHBIX CBSI3€H M OTHOLICHHUH B M3y4aeMbIX OMOJIOTHYECKIX O0BEKTaX, a
TAaK)K€  IMPOTUBOPEYMM  PA3HOrO  pOJA, BBIABICHHBIX B  Pa3JIMYHBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaThIBaTh IUIaH PEUICHUs IPOOJIEMBI C YUETOM aHaIN3a UMEIOLIUXCS
MAaTEPUAIBHBIX U1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLIEHWBATh COOTBETCTBUE
PEe3yJIbTaTOB LEJISIM, OLIEHUBATH PUCKHU MOCIEACTBAN NESITENBHOCTH;

KOOPAVUHUPOBATb U BBINOJHATH pPabOTy B  YCIOBHUSX pPEAJIBHOTO,
BUPTYaJIbHOT'O U KOMOWHHUPOBAHHOTO B3aUMOIEUCTBHUS;

pPa3BUBATh KPEATUBHOE MBIILJIEHUE TP PEIIEHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBHUS:

BJIAJICTh HaBbIKAMH  y4€OHO-HMCCIIEIOBATEIHCKON u MIPOECKTHOMN
JesITeIbHOCTH, HaBbIKaMU pa3pelieHus npo0seM, ClIoCOOHOCTHIO M TOTOBHOCTBIO
K CaMOCTOSITEJIbHOMY IIOMCKY METOJOB pELICHUSA IPAaKTUYECKUX 3azad,
IIPUMEHEHUIO PA3JIMYHBIX METONOB NTO3HAHUS;

WCIIOJIB30BaTh PAa3JIMYHbIE BUIBI ACATEIBHOCTH IO IOJYYEHUIO HOBOTO
3HaHUA, €ro MHTEpHpeTanuy, NpeoOpa3oBaHUI0 W MPUMEHEHHIO B Y4eOHBIX
CUTyalUsX, B TOM YUCJIE IPHU CO3JaHUH YUEOHBIX U COLMAIBHBIX TPOEKTOB;

dopMHpOBaTH  HAy4YHBIM  TUN  MBINUIEHUS,  BJIAJAETh  HAy4YHOU
TEPMHUHOJIOTHEN, KITIOUEBBIMU MOHATUSMHA U METONAMMU;

CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBbIE 33aJayd B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

BBISIBIIATh TIPUYMHHO-CIIEICTBEHHBIE CBSI3M M AKTyaJIU3WpOBaTh 3ajaady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUS, HAXOIWUTh apryMEHThI I JOKa3aTeIbCTBA
CBOUX yTBEPXKACHUM, 33/1aBaTh [MapaMETPbl U KPUTEPUHU PELICHNS;

aHAJIM3UPOBAaTh TIOJYYEHHBIE B XOJI€ PEIICHHs 3aJaud pPe3yJIbTaThl,
KPUTUYECKHA OLIEHUWBATh HUX JOCTOBEPHOCTb, IIPOTHO3UPOBATH HW3MECHEHHUE B
HOBBIX YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIN OMBIT;



OCYIIECTBIISITh IIEJICHANIPABICHHBIN MMOMCK MEPEeHOca CPEJCTB U CIIOCO00B
JEHCTBUA B MPOPECCUOHAIBHYIO CPEY;

yMETh NEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO U MPAKTUYECKYIO 001acTH
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIIBUTATh HOBBIE UJCH, IIPEAaraTb OpUrHHAIBHBIEC OAXOAbI U PEIICHHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE albTEPHATUBHBIE PEIICHUS.

3) paboTa ¢ uHpopmManmeii:

OpUEHTHUPOBAThCS B PAJVIMUHBIX MCTOYHUKAX HH(OpManuu (TEKcTe
y4eOHOTro NocoOus, HAyYHO-TIOMYJIIPHON TUTEpaType, OMOTOTHUECKHUX CIOBaPsIX
Y CTIPAaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax naHHBIX, B IHTEepHETE), aHATN3UPOBAThH
UHPOPMAIIMIO PA3IMYHBIX BUJAOB U (OpPM MpEACTAaBICHUS, KPUTUYECKU
OLICHUBATH €€ JT0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(GbopMyITHUPOBATH 3aMPOCH U MPUMEHATH Pa3INYHbIE METOABI IIPU MMOUCKE U
oTOOpe OuoIornUecKoil UH(popMaIuu, HEOOXOAUMOM 7151 BLITIOJHEHUS Y4EeOHBIX
3azay;

npuoOpeTaTh OMbBIT MCIOJIb30BaHUS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTMH, COBEPILIEHCTBOBAaTh KYJIbTYPY AaKTHUBHOTO  HCIOJb30BaHUS
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHUMANBHYIO (OpMy TpEACTaBICHUS
ouonornueckoi uHMopmaruu (cxembl, Tpaduku, AUArpaMMBbl, TaOIUIIHI,
PUCYHKH U APYToe€);

UCIIOJb30BaTh HAyUYHbIM S3bIK B KauecTBE CpelacTBa IMpu padboTe ¢
Ouonornyeckod wuHGpOpMaIMEd: NPUMEHATh XUMHYECKUE, (PU3HUECKHE W
MaTeMaTU4YeCKHe 3HaKU U CUMBOJIbI, (POpMYJibI, a00OpeBUaTypy, HOMEHKIIATYPY,
UCIOJb30BaTh M MPEeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CpPEJICTBA
HarJIsAHOCTH;

BIIQJICTh  HABBIKAMH  DPACIO3HABAaHWS H  3alUTBl  MH(DOpMAIIHH,
MH(}OpMaAIMOHHON 0€30MaCHOCTH JIMYHOCTH.

OgBiageHne YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMHU AeHCTBUSIMM:

1) o0menue:

OCYIIECTBIISITh KOMMYHHUKallUd BO BceX cdepax KHU3HH, aKTUBHO
y4acTBOBaTh B JIMAJIOTe€ WM JUCKYCCHUU IO CYHIECTBY OOCYXIaeMOW TEMbl
(yMeHue 3amaBaTh BOTMPOCHI, BBICKA3bIBATh CYXKIEHHS OTHOCHUTEIHHO
BBITNOJIHEHUS [IpearaeéMoil 3a1auu, yUIUThIBaTh HHTEPECHI U COTTIACOBAHHOCTh
MO3UIMH IPYTUX yYaCTHUKOB IMAJIOra UM AUCKYCCHUN);



pacno3HaBaTh HeBepOalbHBIE CPENCTBA OOILIECHHS, MMOHUMATh 3HAYEHUE
COIMAIBHBIX 3HAKOB, MPEANOCHIIIOK BOSHUKHOBEHUS KOH(MIUKTHBIX CHUTYyaIlUi,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMU OOIIEHUS ¥ B3aUMOJIEHCTBUS, TOHUMATh
HaMEpEeHUs JPYTuX JIOJel, TMPOSBIATh YBAXUTEIbHOE OTHONIEHUE K
co0eceTHUKY U B KOPPEKTHOU popme popMynrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIAraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM
SA3bIKOBBIX CPEJCTB.

2) cOBMeCTHAs 1eSITeJTbHOCTh:

MMOHMMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBUAYaIbHON
paboThl MpU  peuieHUH  OHOJOTMYECKONM  MpoOJieMbl, OOOCHOBBIBATH
HEO0OXOIUMOCTb MTPUMEHEHUS TPYIIIOBBIX (DOPM B3aUMOJICHCTBUSI MPU PEIICHUU
yueOHO 3a1auu;

BBIOMpATh TEMATUKy U METOJbl COBMECTHBIX JCHCTBHUM ¢ yu€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEN KaXKJOT0 WiIECHA KOJIEKTUBA;

MpUHUMATh 1€Td COBMECTHOM JEATEeNbHOCTHU, OPraHU30BbIBaThH U
KOOPAWUHUPOBATh JEUCTBUS MO €€ JNOCTHKEHHUIO: COCTAaBJATh IUIAH ACHCTBHIA,
pacnpenensiaTh pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXKIaTh PE3yJIbTaThl
COBMECTHOU padoThI;

OIICHMBAaTh Ka4eCTBO CBOETO BKJIAJa M KaXJIOr0 y4YacTHHUKA KOMAaH/bl B
001Ut pe3ynbTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE MPOEKTHI, OLIEHUBATh HJEU C MO3ULHUH HOBHU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBIIATh TMO3UTHUBHOE CTPATErMYECKOe IOBEJICHUE B Pa3IMYHBIX
CUTYyaIUsIX, IPOSIBIISATh TBOPUECTBO U BOOOpaKeHNE, ObITh MHUIIMATUBHBIM.

OBJageHNe YHUBEPCAJIbLHBIMY PeryJSTUBHBIMHU ACCTBUAMM:

1) camoopraHu3anusi:

HCTIOJB30BaTh OHMOJIOTMUECKUE 3HAHUWS MJIS BBIABJICHHUS MPOOJIEM M HUX
pelIeHus B )KM3HEHHBIX U YUEOHBIX CUTYaIUSX;

BBHIOMpaTh Ha OCHOBE OWOJOTUYECKUX 3HAHUM I1EJIEBbIE U CMBICJIOBbBIC
YCTAHOBKHU B CBOMX JEHCTBUSX U MOCTYMNKAX [0 OTHOIIEHUIO K KUBOUW MPUPOJIE,
CBOEMY 3710POBBIO U 310POBBI0 OKPYKAOIINX;

CaMOCTOSITENIbHO OCYLIECTBIISATh MO3HABATENbHYIO AESITEIIbHOCTD, BHISBIIATh
poOJIeMbl, CTaBUTH U (HOPMYJIHMPOBATH COOCTBEHHBIE 3a/1a4u B 00pa30BaTEIHLHOM
NEATEIIbHOCTH U )KU3HEHHBIX CUTYyalUsX;

CaMOCTOSITENIbHO COCTABJIATh TUIAH pEHICHUS TPoOJeMbl € Y4ETOM
UMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MIPEATIOYTCHUIA;

JaBaTh OLICHKY HOBBIM CHUTYallUsIM;



paciupsaTh paMKi y4eOHOTO peIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHUI;

Jenatb ~ OCO3HaHHBIA ~ BBIOOpP,  apryMeHTUpOBaThb  €ro,  OpaTh
OTBETCTBEHHOCTb 32 PEIICHNUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (DOPMHUPOBAHUIO U TPOSIBICHUIO IIUPOKOU SPYIUIUHN B
pasHbBIX O00JAacCTAX 3HAHUM, MOCTOSHHO IOBBIIIATH CBOW 00pa30oBaTENIbHBIN U
KyJbTYPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyallsIM, BHOCUTh KOPPEKTHUBBI B JIEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIQJIETh HABBIKAMU TIO3HABATEJIbHON pe(dieKcur Kak OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLECCOB, MX PE3YJIbTATOB H
OCHOBaHUH, UCIIOJIb30BaTh NMPUEMBI pedeKCUU AJIsl OLEHKU CUTYyalllH, BIOOpa
BEPHOTO PEILICHNUS;

YMETh OLICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS MO HX
CHUKEHUIO;

OPUHUMATh MOTHMBBI WM apryMEHThl JPYTMX IPU aHAJIU3€ pPE3yJIbTATOB
NEATENBHOCTH;

3) npuHsATHE ceOsl U APYTUX:

MPUHUMATh ce0sl, IOHUMasi CBOU HEJIOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHThl JPYTMX IpU aHAJIU3€ pPE3yJIbTATOB
NEeSATENBHOCTH;

npU3HaBaTh CBOE MPABO U MPABO APYTUX HA OLINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU APYTOro YeIoBeKa.

HPEIMETHBIE PE3YJIBTATDI

[IpenmerHble pe3ynbTaThl ocBoeHHUs mporpammbl COO mo Ouosioruu Ha
0a30BOM ypOBHE BKIIOYAIOT creruduueckue il ydeOHOro mpeaMeTa
«buonorus» HaydyHble 3HaHUS, YMEHUS U CIOCOOBI JEHCTBUN MO OCBOCHHIO,
UHTEpIIpeTallul U TpeoOpa3oBaHUIO 3HAHWM, BHUABI ACATEIBHOCTH TIO
MOJIyYCHUIO HOBOTO 3HAHUS M NMPUMEHCHHUIO 3HAHUW B PA3IMYHBIX YUEOHBIX
CUTyallusX, a TakKe B pEaJbHbIX JKU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C
Oouonorueii. B mporpamMmme mpeaMeTHbIE Pe3yNbTaThl MPEICTABICHBI M0 TOJAaM
00yueHwus.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS YueOHOTO npeamera «buonmorus» ¢ 10
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUH O MECTE U POJIU OUOJIOTHUHU B CUCTEME HAYIHOTO
3HaHUS €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-



Hay4YHOU KApTUHBI MHpPA U HAYYHOI'O MHUPOBO33PEHUS, O BKJIA/JE€ POCCHUICKUX U
3apyOeXKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTUH, (PYHKIIMOHATIHHOU
IPaMOTHOCTH YeJIOBEKa JUIsl pELICHUs KU3HEHHBIX 3a/1a4;

yYMEHHUE PacCKpbIBaTh COAEp>KaHUE OMOJIOTUYECKUX TEPMHUHOB U MOHSTHM:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB W MPEBpaIlCHUE
SHEPruM), roMeocTa3 (caMmoperyssiuus), YpPOBHEBas OpraHU3alMs KHUBBIX
CHUCTEM, CaMOBOCHPOU3BEICHHE (penipoyKius), HACJIeICTBEHHOCTb,
U3MEHUYUBOCTb, POCT U PA3BUTHUE;

yMEHUE Wu3aratb OWUOJOTMYEeCKHe TEeOpuHu (KJIETOYHAsl, XPOMOCOMHas,
MyTallMOHHAs, LEHTpajbHas J0rMa MOJIEKYJIsIpHOW Owuosoruu), 3akoHbl (I
Menpnens, T. Moprana, H. 1. BapuiioBa) u ydeHust (0 HeHTpax MHOT0oo0pasus u
IPOUCXOKIEHUS KyJIbTYpHbIX pacTeHuil H. M. BaBuiosa), onpenensiTe rpaHUIb]
UX IPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHHUE BIAJETh METOJIAMHU HAYyYHOTO IMO3HAHUS B OMOJIOTUN: HAOIIOIEHUE
Y OMMCAaHUE )KUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUM, OpraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO  AKCIEPUMEHTA,  BBIJBWKEHHE  TUIIOTE3bl,  BBISBICHHUE
3aBHCHUMOCTH MEX]y HCCIEAYEMbIMH BEIUYUHAMH, OOBSICHEHUE MOJIyYEHHBIX
PE3yNbTATOB, UCIIOJIB30BAHHBIX HAYYHBIX MTOHATUN, TEOPUN U 3AKOHOB, YMEHUE
JIeaTh BBIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTAaTOB;

YMEHHUE BBIICIATH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT
U DYKApUOT, OJAHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHW3MOB, OCOOCHHOCTH
IPOLECCOB: OOMEHA BEIECTB U MPEBPAILEHUSI SHEPTUHU B KJIETKe, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYeckoro oOMeHa, XeMOCHHTE3a, MUTO03a, Meilo3a,
OIUIOAOTBOPEHUS, PAa3MHOKEHHMSI, WHJMBHUIYAJIbHOTO pa3BUTUS OpraHU3Ma
(oHTOTEHER);

YMEHHE NMPUMEHSTH MOJTYYeHHbIE 3HaHUS 11 0ObSICHEHUS OMOJIOTHYECKIX
IIPOLIECCOB U SBJICHUM, JJIsl IPUHATUS IPAKTUYECKUX PELICHUU B IOBCEIHEBHOU
KU3HU C LEJIbI0 oOecredeHus: Oe30MacCHOCTH CBOETO 370POBbS M 310POBbS
OKPYXaIOIUX JIOJEH, COOJI0JEHNUs HOPM TIPaMOTHOTO TOBEJIEHUS B
OKpY’Karolel MpUpogHO cpee, TOHUMaHUe HEOOXOAUMOCTH HUCIIOIb30BAHUS
JOCTHKEHUHM COBPEMEHHON OMOJIOTMH M OMOTEXHOJOTHH JJIsS PallMOHAIBHOTO
MIPUPOIONOIB30BAHMS;

yMEHHUE pellaTh JJIEMEHTApHbIE TE€HETUYECKHUE 3a/Jayd Ha MOHO- U
TUTHOPUIHOE CKPEIMBAHKE, CLEIJIEHHOE HAclIeOBAaHUE, COCTABIIATH CXEMBbI
MOHOTHOPHUIHOTO CKPEIIMBAHUS JIJIsl TPEACKA3aHUsl HACIEeIOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBIMOIHATH JA0OPATOPHBIE U MPAaKTHUECKHe PaboThI, COOII0ATh
npaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;



YMEHUE KPUTHUYECKH OICHUBATh W HMHTEPIPETUPOBATH HHQPOPMAIIHIO
OMOJIOTUYECKOTO COJEPKAHUS, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS U3
pPa3IMYHBIX HMCTOYHUKOB (CpeJCTBa MaccoBOMl uMHGOpMAIMKM, HAY4YHO-
NOMYJISIPHBIE MAaTepUaibl), ITUUECKUE aCIEKThl COBPEMEHHBIX MCCIIEI0BAHUN B
Ounosorun, MeIUITMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/laBaTh COOCTBEHHbIC€ MUCHMEHHBIE M YCTHBIE COOOIICHUS,
0000111ast GMOJIOTUYECKYI0 MH(POPMAINIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
UCI0JIb30BATh MOHATUIHBIN armapat OMOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HanMeHOBaHHIE KoanuecTBo 4acoB
JuaexkTpoHHbIe (HU(pPOBbHIE)
n/ pa3iesioB H TeM KoHTpoJibHbIE IIpakTHYeckue
Bcero o0pa3oBaTesibHbIE pecypchbl
I NporpaMmMsbI padoTbI padoTbI
bu6mmoreka [IOK
1 |b 2 0.5
HONOTILL KAk Hayxd https://m.edsoo.ru/7f41c292
5 JKuBble cuctemsl U UX 1 bu6mmoreka [IOK
opraHu3anus https://m.edsoo.ru/7f41¢c292
3 XUMUYECKUN COCTaB 1 3 1 bu6mmoreka [IOK
CTPOCHUE KJICTKU https://m.edsoo0.ru/7f41c292
4 KuznenesaTeaIbHOCTh 6 bu6mmoreka [JOK
KJICTKU https://m.edsoo.ru/7f41c292
PasmHoOxeHue n
5 | HHAUBHIYATILHOE PAa3BUTHE 5 1 bubmorexa HOK
AHBHAY P https://m.edsoo.ru/7f41c292
OpraHU3MOB
5 HacnenctBeHHOCTEL U 3 15 bu6mmoreka [JOK
W3MEHYHUBOCTh OPraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi OpraHu3MOB. 3 bubnnorexa [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edso00.ru/7f41c292
bu6mmorexa [JOK
8 |P 1
C3CPBHOC BpEMA https://m.edso0.ru/7f41c292
OBHIEE KOJIMYECTBO 34 0 4
YACOB I10 ITPOTPAMME
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ITOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
Ne Komrecrno wacos J1eKTPOHHbIE H(POBEHIE
] Tema ypoka
W Ma yp Beero KoHnTpoJibHbIE IIpakTH4eckune 0Gpa30BATEIbHbIE PECYPChI
padoThl padoThI

bubmnoreka IIOK

1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a

MeTo/1p1 TO3HAHUS )KUBOW PUPOIBL.

5 [TpakTiueckas pabota Ne 1 «/cnons3oBanue 1 05 bubnmnoreka HOK
Ppa3IUYHBIX METOJIOB MPHU U3YUEHUH ' https://m.eds00.ru/863e6122
OMOJIOTMYECKUX 0OBEKTOBY

3 bronoruueckne CUCTEMBI, POLIECCHI U UX 1 bubmuoreka [JOK
U3y4yeHue https://m.eds00.ru/863e6564

4 XUMHUYECKU COCTaB KIIeTKU. Boma u 1 bu6mmoreka IIOK
MUHEpaJIbHBIE COJIU https://m.edsoo.ru/863e674e

bu6mmoreka IIOK

5 b . 1

e, COCTAB i CTpOCHHE GenkoB https://m.eds00.ru/863e6b72
DepMeHThI — OMOJIOTHYECKHE KaTallu3aTOPhI.

5 JlaGopatopHas paborta Ne 1 «M3ydenue 1 05 bu6muoreka [JOK
KaTaJIMTUYECKOM aKTUBHOCTH (PEpMEHTOB (Ha ' https://m.edso0.ru/863e6b72
pUMepe aMHJIA3hl UM KaTaaas3bl)»

bu6nuoreka [IOK
7 v I 1
HICBOABL. JHITHA https://m.eds00.ru/863e6870
8 HyknennoBbie kucinoTsl. ATO 1 bubmmorexa [JOK

https://m.edsoo.ru/863e6d5c
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Hcropus u MeTobl U3Y4EHUS KIETKH.

bu6nuoreka [JOK

9
Knerounas teopus https://m.eds00.ru/863e6e88
10 KneTka kak 1enoctHas xKuBasi cUCTeMa
CTpoeHue 3yKapuoOTHYECKOMN KIIETKH.
JlaGopaTtopHas pabora Ne 2 «3yuenue bubnmoreka [JOK
11 CTPOCHUS KJIETOK PACTCHUH, )KUBOTHBIX, 0.5 https://m.eds00.ru/863e6ff0
rpuOOB U OaKTepuid 1O MEKPOCKOTIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpPOIIpENapaTax U UX OMHCAHUEC)»
bubnuorexa [JOK
12 06 0
MCH BELICCTS HIH METADOIHEM https://m.eds00.ru/863e766¢
bubmuorexa [JOK
13 o . X
OTOCHHTES. ACMOCHITES https://m.edso00.ru/863e7c98
bu6mmoreka IIOK
14 2 i1 00
HEPrETHHECKMH OOMeH https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN UK KIETKHU. JleeHue KIeTKH.
Murto3. JIaboparopnast pabota Ne 3
15 «Habmro eHI/Ilz MI/Il;osa 15 KJIETKaX KOHYMKA 0.5 bubmorexa LOK
A ' https://m.edso0.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX
MUKpOTpenaparax»»
16 buocunres 6enka. Peaknus MaTtpuaHOTO bubnuotexa [JOK
CHHTE3a https://m.eds00.ru/863e796e
but6mmoreka [IOK
17 T —
panciut — bHocunTes benka https://m.eds00.ru/863e796e
b K
18 | Heknerounsie GOpPMBI )KU3HU — BHPYCHI nommotexa LO

https://m.edso00.ru/863e7540
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bu6nuoreka [JOK

19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0o.ru/863e831e
bu6nuoreka [IOK

20 Meii

eHos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJTOBBIX KIETOK.
21 OmnonorBopenue. Jlaboparopnast pabora No 05 bubnuotexa [HOK
4 «3yueHue cTpoeHUs MOJIOBBIX KJIETOK Ha ' https://m.eds00.ru/863e81b6
TOTOBBIX MUKPOIIPEIapaTax»
22 NHauBHyanpbHOE pa3BUTHE OPTraHU3MOB brbmmorexa LTOK
HHBHAY P P https://m.edso0.ru/863e8436
23 I'eneTka — Hayka O HaCJIEICTBEHHOCTH U bubnnorexka HOK
W3MEHUYHUBOCTH https://m.eds00.ru/863e86f2
24 3aKOHOMEPHOCTH HACJIEAOBAHUS ITPU3HAKOB. bubmuorexa [JOK
MonoruOpuaHOe CKpelMBaHme https://m.edsoo.ru/863e8878
o5 JurnbpuaHoe cKpemmBaHue. 3aKoH bubnmnoreka [JOK
HE3aBHCUMOI0 HAaCJIeJI0BaHUs PU3HAKOB https://m.edso0.ru/863e89a4
CueruieHHOe Hacae10BaHUE MPU3HAKOB.
JlaGopaTtopHnas padora Ne 5 «M3yuenue
26 e3 J'II::TaTI:)B M(E)HOFI/I6 HJTHOTO :I’q 0.5 bubmorexa HOK
pesy pHa ' https://m.eds00.ru/863e8c60
JTUTHOPUTHOTO CKPEITUBAHUS Y IPO30(DUIIBI
Ha TOTOBBIX MHUKpPOIIpErapaTax»
97 I'enetuka noma. HacrnenoBanue mpu3HaKkoB, bubmuorexa [JOK
CIIETIJICHHBIX C TTOJIOM https://m.edso0.ru/863e8c60
28 M3menunBocTh. HeHacneacTBeHHas 05 but6mmoreka [IOK

u3MeH4nBOCTh. JJaboparopHas padora Ne 6.

https://m.edso0.ru/863e8efe
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Nzydenne MmoupuKamoHHON
M3MEHUYUBOCTH, IOCTPOECHNE BapUALIUOHHOTO
psiza ¥ BapualluOHHOW KPUBOW»

HacnencrsenHas N3MEHUYHUBOCTD.

29 JlabopaTtopunast pabora Ne 7. «Ananus 1 05 bubnmnoreka HOK
MyTalui y 1po30(uiIbl Ha TOTOBBIX https://m.edso0.ru/863e8efe
MUKpOIIpEnapaTax»

30 I'eneTnka yenoBeka 1 bubmmorexa HOK

https://m.edso0.ru/863e8d78
PesepBublil ypok. O60011€HHE TIO TEME

31 «HacmencTBeHHOCTh B U3MEHUYNBOCTD 1

OpPTraHU3MOBY
bubmmoteka [IOK

32 Cenexuus kax HayKa i mpouece 1 https://m.edsog ru/863e9214

33 MeToibl M JOCTUKEHHUS CENEKIIMU PACTEHUI 1 bubmmoteka [IOK
U KUBOTHBIX https://m.edsoo.ru/863e9214

34 | PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I1O 34 4

I[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBSA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHHUKA

* buonorwus, 10 xknacc/ [laceunnk B.B., Kamenckwmii A.A., PyomoB A.M. u
apyrue /Ilox pen. Ilaceunuka B.B., Akunonepnoe o6mectBo «M3nareascTBo
«IIpocaernienuey;

buomnorus, 11 kmacc/ Ilaceunux B.B., Kamenckuit A.A., Pyonos A.M. u
npyrue /Ilon pex. Ilaceunuka B.B., AkuronepHoe o61miectBo «3narenbcTBo
«IIpocsemienue.

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

Meroanueckoe nocobue k uzganHomy B cootBercTBur ¢ GI'OC yueOHuky A.
A. Kamenckoro, E. A. KpukcynoBa, B. B. Ilaceunuka «buonorus. OOmas
ounonorus. 10—11 xmaccel. ba3oBblit ypoBeHbY

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HMHTEPHET

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

bubmuoteka L{OK https://m.edsoo.ru/7f41cc74

https://myschool.edu.ru/

Mertonu4yeckue pEKOMEHIAMM U MEPEYEHb CPEACTB  JIMCTAHIIMOHHBIX
KOMMYHUKaIMi Ha oduiuaibHoM caiite KammHuHrpajackoro o0JacTHOTO
MHCTUTYTA pa3BUTHUSI 00pa30BaHUS.

URL.: https://koiro.edu.ru/distant/#pedagogam

[IpenmeTHbIE pEKOMEHAALMM WHCTUTYTA MO OPraHU3allMyd JUCTAHIIMOHHOIO

oOy4eHus Uil yuutesneil Ouosornu Ha opumaibHoM caiite KalmHuHrpaackoro
00JJTaCTHOTO MHCTUTYTA Pa3BUTHs 00pa30BaHUSI.
URL.: https://koiro.edu.ru/distant/predmetnye-rekomendatsii-instituta/#bio
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