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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmsbl 1Mo OMOJOTUU TEOPETUUYECKYIO OCHOBY IS
ompeneeHusT MOAX0A0B K (hOPMHUPOBAHUIO COACPIKAHUSA YUEOHOTO TpeaMeTa
«buonorus» cocraBuim: KoHuenrtyaibHbele mnojoxenus ProC COO o
B3aMMOOOYCIIOBJIEHHOCTH LIeJieH, COJEp)KaHUsl, pPEe3yJbTaTOB OOyuYeHUs U
TpeOOBaHMI K YPOBHIO TMOJTOTOBKH BBITYCKHUKOB, TOJIOKEHHUS 00 OOIIUX
HeIsIX M NPUHIMIAX, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI
cpeaHero oo6bmiero oOpazoBanust B Poccuiickoit ®enepanuu, a Takxke
MTOJIOKEHUS O crierudrKe OMOI0THH, €€ 3HaYCHUHU B MIO3HAHUH KUBOW TIPUPOIBI
U 00OecleueHUu CYIIECTBOBAaHUs uyejoBedeckoro oOmectBa. CorjacHo
HA3BaHHBIM TIOJIOKEHUSIM, OIpPENENICEHbl OCHOBHBIE (YHKIIMHM MPOTPAMMBI IO
OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma mo Ouosioruu Aa€T TpEeACTaBICHHE O MeNsIX, o0 oOmen
CTpaTerud OOYYEHWs, BOCIHTAHHWS W PA3BUTHSI OOYYAIONIMXCS CpPEICTBAMHU
yueOHOoro mnpenmera «buomorus», omnpeaenser oOsA3aTENbHOE MPEIMETHOE
collepKaHUe, €ro CTPYKTypy, paclpeiesieHue To pas3feiaM U TeMaw,
PEKOMEHIyEeMYI0 IIOCJIEIOBATeILHOCTh H3YUYEHHS YdYeOHOTO Marepuaga ¢
y9ETOM  MEXIPEAMETHBIX W BHYTPUIPEAMETHBIX  CBS3CH,  JIOTHKH
00pa3oBaTEILHOIO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEH 00yJarommuXCs.

B nporpamme 1o OMOJOTMM TakKe YUYUTHIBAIOTCA TpeOOBaHUS K
TUTAHUPYEMBIM JTUYHOCTHBIM, METANpPEIMETHBIM W MPEIMETHBIM pe3yibTaTam
oOyueHuss B (OPMUPOBAHMU OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHOMN
NeATEeIbHOCTH/YUeOHbIX JEeUCTBUN OOYyYaromMXCsl MO OCBOEHHUIO COJIEPKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B mporpamme mno Ouonorumm (10—11 xkmaccel, ©6a30BBI YpOBEHB)
peann30BaH MPUHIUI TPEEMCTBEHHOCTH B HM3YyYCHHHM OHWOJIOTHH, Ojarojaps
yeMy B HEH TIPOCMATpUBAETCS HAMpPaBICHHOCTh HA pPa3BUTHE 3HAHUH,
CBS3aHHBIX C (OPMUPOBAHHEM E€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
IIEHHOCTHBIX ~ OPHWEHTAIIMA  JIMYHOCTH,  SKOJOTMYECKOTO  MBIIUICHUS,
MIPEACTABICHU O 370pOBOM 00pasze KU3HW M OEpeKHBIM OTHOIIEHHUEM K
OKpykaromen rnpupogHon cpeae. [loaromy Hapsgy ¢ U3y4YEHHEM
00111€0M0JIOTUYECKUX TEOPHM, a TaKKe 3HAHUM O CTPOCHHM >KUBBIX CHUCTEM
Pa3HOTO paHra W CYIIHOCTH OCHOBHBIX NPOTEKAIONIMX B HUX IMPOIIECCOB B
mporpaMme 1Mo OWMOJIOTHU Y/AEIEHO BHHUMAHHUE WCIIOJIb30BAHUIO TOJYYCHHBIX
3HAHWH B TIOBCETHEBHOM JKU3HHM JIJISl PEIICHUS MPUKIIAIHBIX 3a/1a4, B TOM YHCJIE:
OpoQUIaKTUKKA  HACJHEACTBEHHBIX  3a00J€BaHUU  YEJIOBEKa,  MEIUKO-
F€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJOTUYECKU



L[EJIECOO0PA3HOr0 MOBEICHUS B OKPY’KAIOIIEW HPUPOAHOM Cpene, aHaiau3a
BIIMSIHUSL XO3AMCTBEHHOW JEATEIBHOCTH YEJIOBEKA HA COCTOSIHUE MPUPOIHBIX U
UCKYCCTBEHHBIX  OJKOCHUCTEM. YCWICHHE BHHUMAHHMS K  IPHUKIATHOU
HampaBJICHHOCTH  yueOHoro  mpeamera  «buosnorus»  MpOAUKTOBAHO
HEO0OXOAMMOCThIO 00€CTIeUeHUs YCIOBHUM I pEUIEHUs] OJHON W3 aKTyaJlbHBIX
3aa4 IIKOJIBHOTO OMOJOTHMYECKOro OO0pa3oBaHMs, KOTOpas Mperoiaraet
dbopmupoBaHre y 00y4arOUXCsl CIIOCOOHOCTH aaNTUPOBATHCA K U3MEHEHUSIM
JTUHAMUYHO Pa3BUBAIOIIETOCS] COBPEMEHHOI'O MHUpA.

buonorus Ha ypoBHE cpeAaHero oOuiero oOpa3oBaHUs 3aHUMAET Ba)XKHOE
Mecto. OHa oOecrieunBaeT (HOPMUPOBAHUE y OOYUAIOMIMXCS MPEACTABICHUMN O
Hay4YHOU KapTHHE MHUpa, pacliupseT U 0000I1IaeT 3HaHus O )KMBOU PHUPOAE, €€
OTJIMYUTENBHBIX MPU3HAKAX — YPOBHEBOM OpraHU3aIlMy U IBOJIOIMH, CO3TAET
yCIOBUSI JUJISi: TIO3HAHWSA 3aKOHOB JKMBOM  MPUPOJBI, (HopMuUpoBaHUS
(yHKUIMOHATBHOM T'PaMOTHOCTH, HAaBBIKOB 3JI0pOBOr0 M Oe30macHoro odpasa
KU3HHU, HKOJOTMYECKOTO MBIIUICHHS, LEHHOCTHOTO OTHOILIEHHUS K YKUBOH
MPUPOJE U YETOBEKY.

bonpmoe  3Haduenwe  OWOJIOTHST  MMEET  TaKXke JUIA  PEHICHUS
BOCIMTATEIbHBIX M Pa3BUBAIOIIMX 3a7ad CpeJHero oOlmiero ooOpa3oBaHus,
conpanu3anuu olyyvaromuxca. M3ydenne OUOIOTHM OOECIEYMBAET YCIIOBHS
ISt (dbopMHpOBaHUs WHTEJUICKTYaJTbHBIX, KOMMYHUKAIIMOHHBIX U
WH(OPMAITMOHHBIX ~ HABBIKOB, OACTETUYECKONM  KYyJNbTYphl, CIOCOOCTBYET
WHTErpalii OMOJIOTHYECKUX 3HAHUU C MPEACTaBICHUSMU U3 JAPYTUX y4EOHBIX
IpEeIMETOB, B YacTHOCTH, (u3uku, xumun U reorpaduu. Has3BanHbIe
MOJIOKEHUSI O TMpeIHa3HAYeHUH y4eOHOoro mpeamera «bHONOrUsS» COCTaBUIIU
OCHOBY [UIsl OMNpPENENECHHS TOJIXO0JI0B K OTOOpY M CTPYKTYPUPOBAHHUIO €O
CoJIepKaHusl, MPEACTABICHHOTO B IPOrpaMMe 10 OHMOJIOTHH.

OT60p conepskanus yueOHOTO npeameta «buonorus» Ha 6a30BOM ypoBHE
OCYLIECTBIEH € MO3UIMI KyJIbTypOCOOOPA3HOTO MOAXOAA, B COOTBETCTBUU C
KOTOpPBIM OOy4Yaroniuecs: AOJKHbI OCBOUTh 3HAHUSI U YMEHHUS, 3HAUUMBbIE IS
dbopmupoBaHus OOIICH KyJIbTYpbI, ONPEICAIONIME aJCKBaTHOE TMOBEIACHUE
YeJIOBEKAa B OKPY’KAIOIIEH MPUPOIHOM Cpelie, BOCTPEOOBAaHHBIE B TTIOBCEIHEBHOM
KU3HU U MIPAKTHUECKOHN nesaTenbHocTH. Oco0oe MecTo B ATOM CHCTeMEe 3HAHUMN
3aHUMAIOT  DJIEMEHTHl  COJAEpP)KaHUs, KOTOpble CIYy>KaT OCHOBOM ISt
dbopMupoBaHUsS TPEACTABICHUA O COBPEMEHHON eCTeCTBEHHO-HAYYHOM
KapTHHE MHUpa M I[IEHHOCTHBIX OPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIINX
TYMaHH3aIlU1 OMOJIOTUYECKOT0 00pa3oBaHMUs.

CtpykTypupoBaHUE COJAEpX)aHUs y4eOHOTO Marepuasia B Iporpamme o
OMOJIOTUM OCYHIECTBICHO C Y4Y€TOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUU 00



OTJIMYUTENBHBIX OCOOEHHOCTSX KMUBOU MPUPOJIBI, O €€ YPOBHEBOM OpraHU3aLMH
M B3BOJIOLMHA. B COOTBETCTBUM € 3TUM B CTPYKType y4eOHOro mnpeaMmera
«bHoN0THS BBIICIECHBI CIEIYIOIINE COAEpKATEIbHbIEC JIMHUU: «bHosorus kak
Hayka. MeToj il Hay4YHOTo To3HaHUs», «KieTka kak Ouosjoruyeckas CUCTEMay,
«Opranm3m kak Owuonoruueckas cuctema», «CucreMa U MHOroo0Opasue
OpraHUYeCKOT0 MHUpa», «IBOJIOLMS KUBOW MPUPOIBD, «IKOCUCTEMBI U
IPUCYIINE UM 3aKOHOMEPHOCTH.

Lens u3ydenus yuebHoro npeamera «buosorus» Ha 6a30BOM ypoBHE —
OBJIAJICHUE OOYYaIOIIUMHCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAILHON
OpraHu3allMd >KUBBIX CHCTEM PAa3HOrO0 paHra W NPUOOPETEHHE YMEHH
MCIIOJIb30BaTh 3THU 3HAHUS JUISl TPAMOTHBIX JEUCTBUI B OTHOUIEHUU OOBEKTOB
’KUBOU MPUPOJIBI U PEIICHUS Pa3IMUHBIX )KU3HEHHBIX TPOOJIEM.

JlocTmkeHue 1end u3ydeHuss ydeOHoro mpenmera «buonorus» Ha
0a30BOM ypOBHE 00ECIIEUMBACTCS PEIICHUEM CIEAYIONINX 3a]1ay:

OCBOCHHME O0YYaIOIIMMHUCS CHUCTEMbl 3HAHMA O OMOJOTMYECKUX TEOPHSX,
VUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTE3aX, MpPaBWIAX, CIyXaIluxX
OCHOBOM AJ11 OPMUPOBAHUS MPEACTABICHUN O €CTECTBEHHO-HAYYHON KapTHHE
MHUpa, O METoJaX HayyHOro TIO3HAHUSA, CTPOECHUH, MHOrO00pa3uu MU
OCOOEHHOCTSIX JKHMBBIX CHUCTEM PA3HOIO YPOBHS OpraHU3allid, BbIIAIOLIUXCS
OTKPBITUSAX U COBPEMEHHBIX HCCIIEJOBAHUSAX B OMOJIOTUH;

(opMupoBaHre y oOydaromuxcsl O3HABATENbHBIX, HHTEIJIEKTYaJIbHBIX U
TBOPYECKUX CIOCOOHOCTEH B MpOLECCe aHalIM3a JaHHBIX O MYyTSX Pa3BUTHUS B
OMOJIOTMM HAYYHBIX B3IJISA0B, UJEH U MOAXOAOB K M3YUYEHHIO KHUBBIX CUCTEM
Pa3HOTO YPOBHS OPraHU3alUY;

CTAaHOBJICHHE Yy OOydYalomMxcs OoO0mel KyabTypbl, (YHKIMOHAIBHOU
IrPaMOTHOCTH, pa3BUTHE yMEHUH OOBICHATH M  OLEHUBATh  SIBJICHUS
OKPY’KAIOIIEr0o MHUpa >KMBOM NPHUPOABI HAa OCHOBAaHWM 3HAHUM U OIBITA,
MOJIYYEHHBIX TIPHU U3yUYEHUU OUOJIOTHH;

dopMupoBaHUe y OOYYalOIIMXCS YMEHHM WJUTIOCTPUPOBATH 3HAUYEHUE
OMOJIOTUYECKUX 3HAHUN B MPAKTUUYECKOW IEATEIBHOCTH YeJIOBEKAa, Pa3BUTHU
COBPEMEHHBIX MEIUIUHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIUTAaHHUE YOSKIEHHOCTH B BO3MOXXHOCTHU MO3HAHUS YEJIOBEKOM KUBOM
IPUPOJIbI, HEOOXOIUMOCTH OEpeXKHOTO OTHOIIEHUS K HEW, CcoOJIoAeHuUs
ATUYECKUX HOPM IIPU NMPOBEACHUU OMOJOTUYECKUX UCCIIEI0BAHUT;

OCO3HaHUE IIEHHOCTH OMOJIOTMYECKUX 3HAHUW NJISl TOBBIIMICHUS YPOBHS
HKOJIOTMYECKOM KYJIbTYpPHI, 111 (GOPMUPOBAHMS HAYYHOT'O MUPOBO33PEHUS;

MpUMEHEeHNe MPUOOPETEHHBIX 3HAHUN U YMEHUH B MOBCEIHEBHON KU3HH
JUISl OLIEHKH TIOCJIEICTBUI CBOEH AEATEIBHOCTHU M0 OTHOIIEHUIO K OKPYKAIOILIEH



cpene, COOCTBEHHOMY 3/J0pPOBbIO, OOOCHOBaHHWE M COONIOJICHHE Mep
poIaKTHKN 3a00I€BaHUT.

B cucreme cpeanero obmiero oOpa3zoBanus «buonorusi», uzydyaemas Ha
0a30BOM YpOBHE, SBISIETCS 00s13aTEIbHBIM YYEOHBIM MPEAMETOM, BXOMSIIUM B
COCTaB MpeaIMeTHOM 00acTh « EcTecTBeHHO-HAYyYHBIE TIPEIMETHD.

Jlnst w3ydenums: Owojorud Ha 0a30BOM ypOBHE CpEIHETrO O0O0IIero
obpazoBaHus oTBoauTca 68 yacos: B 10 kiacce — 34 vaca (1 4ac B Hezielno), B
11 xnacce — 34 gaca (1 yac B HezleIIO).



COILEPKXAHUE OBYYEHUSA
10 KJTACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBa3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMHU
U JIPyTUMHU €CTECTBEHHBIMH HayKaMu, (GUIOCOPHei, ITHUKON, ICTETUKOW U
npaBoM. Ponbp OGuonoruu B (OpMUPOBAHHWU COBPEMEHHON HAyYHOU KapTHHBI
mupa. CucreMa OMOJIOTHYECKHUX HaYK.

Meronpl TO3HAHUS SKUBOM MpUponbl (HAOIIOJAEHUE, HSKCIEPUMEHT,
ONHCaHUE, HU3MEpEeHHe, Kiaccu(puKalusg, MOACITUPOBAHUE, CTATUCTUYECKAs
00paboTKa TaHHBIX ).

JleMoHcTpanuu:

[Toptpetsi: Y. Hapsun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u O.
Kpuxk.

TaOmuips! u cxeMbl: «MeTo bl TO3HAHUS )KUBOM IPUPOIBD».

JlabopaTopHble U NIpaKTHYECKHE PAdOThI:

[Ipaktuueckas padora Ne 1. «Mcnonb3oBaHHE pazIUYHBIX METOJOB IMPHU
U3y4YE€HUU OMOJIOTMYECKUX OOBEKTOB.

Tema 2. )KuBble CHCTeMbI U MX OPTraHU3AIUS.

Xusble cuctembl (OMOCHCTEMBI) Kak MpPEeIMET H3Y4YeHHsS OHOJIOTHH.
OTnuyre KUBBIX CUCTEM OT HEOPTaHUYECKOM MPUPOJIBI.

CpoiicTBa OMocHcTeM U HX pa3HooOpasue. YpPOBHHM OpraHu3aluu
OMOCHCTEM: MOJICKYJIAPHBIA, KJICTOUYHBIH, TKAHEBBIM, OPTaHU3MCHHBIM,
MOIYJIALIMOHHO-BUI0BOM, DKOCUCTEMHBIN (OMOTEOIIeHOTHYECKUT),
Oonoc@epHsbIi.

JeMoHcTpanuu:

Tabmuubr u  cxeMbl: «OCHOBHBIE TIPU3HAKH JKU3HU», «YPOBHU
OpraHU3ali{ KUBOK IPUPOABD».

Oo6opynoBanue: Mmojensb MoJiekyisl JJHK.

Tema 3. Xumnuyeckuii COCTAB U CTPOCHHUE KIECTKH.

XUMHUYECKUN COCTAB KJIETKU. XUMHUYECKHUE JIIEMEHTBI: MAKPOJIEMEHTHI,
MUKpO3JIEMEHTHI. Bogia 1 MUHEpaIbHBIE BEIIECTBA.

@yHKUMM BOABI M MUHEpalbHBIX BelECTB B Kierke. l[logaepikanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u crpoeHre 6eIKOB. AMUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
Hesamenumble M 3aMEeHMMblE AMHHOKHCIOTHI. AMHWHOKHUCIOTHBI COCTaB.
VYPOBHU CTPYKTYpbI OETTKOBOM MOJIEKYJIbI (IEPBUYHAS, BTOPUYHAS, TPETUUHAS U



YETBEPTUYHASI CTPYKTypa). XHWMHUYECKHE CBOMICTBAa OenkoB. buonorumueckue
GyHKIMN OEIKOB.

®epMmeHTHl — Ouosiormueckue Karaiauzaropbl. CrpoeHue QepmeHra:
aKTUBHBIA LEHTp, cyOcTpatHas crneuuduyHoctb. Kodepmentsl. ButaMuHsI.
OTnuunst GpepMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MOHOcaxapuabsl (IJOKo3a, pubo3a ©  J1€30KCUpU003a),
aucaxapuibel (caxaposa, JlakTo3a) W MoJucaxapubl (Kpaxmani, TIUKOTEH,
1eJUTI0I103a). buonorndyeckue GyHKIMH YTIIEBOIOB.

Jlunuapl:  Tpurmuuepuanl, ¢Gochonunuabl, crepouasl. [ uapoduibHo-
ruipodoOHbIle CcBOMCTBA. buonormueckue ¢GyHKkuuu aunuaoB. CpaBHEHUE
YIJIEBOJOB, OEJIKOB U JIMIHUI0B KaK UCTOYHUKOB SHEPTUU.

Hykneunoseie xucnotel: JJHK wu PHK. Hykneotuasl — MoHOMEpHI
HyKJIeMHOBBIX KHCIOT. Ctpoenne u ¢ynkuuu JJHK. Crpoenune u dyHkumu
PHK. Buast PHK. AT®: ctpoenue u GyHKIIUU.

[uronornuss — Hayka o kierke. Kiietounas Tteopuss — mOpuMep
B3aUMOJICUCTBUS UAEH M (PaKTOB B HAy4YHOM MO3HAHUHU. MeTOAbl U3YYEHUS
KJIETKHU.

Knerka kak menoctHass skuBasi cucrema. OOIIMe TNPU3HAKK KIIETOK:
3aMKHyTas HapyxHasi MmeMOpana, MmonekyJsbl JJHK kak renernueckuii amnmapar,
CUCTEMa CUHTE3a OelKa.

Tunsl kieToK: 3yKapuoTHdeckass U mnpokapuotudeckas. OcoOGeHHOCTH
CTpOEHHUS TpoKapuoTudeckoi kietku. Knerounas crenka 6akrepuii. CTpoeHue
AYKapUOTHYECKON KIETKHM. OCHOBHBIC OTJIMYMS PACTUTEIBHOM, XKWBOTHOU H
IrpUOHON KJIETKH.

IToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, MIIMKOKAJIMUKC,
ux (Qysakmuu. [lnasmatuyeckas w™emOpana, €€ cBoiicTBa M (DYHKIUH.
[urorutazma u e€ opranouzasl. OgnomemOpanHbie opranouabl kietku: IIIC,
anmapatr  [onbmxu, sm3ocomsbl. [lomyaBTOHOMHBIE OpraHOMABI  KJIETKH:
MUTOXOHJAPUU, TUIACTUABL. [IporcXoXxaeHrne MUTOXOHJPUN W TIacTull. Buisl
wiactua. HemeMOpanHble OpraHOUJIbI KJIETKU: pUOOCOMBI, KJIETOYHBIA LEHTD,
LIEHTPUOJIM, PECHUYKH, KIYTHUKUA. DYHKIIMU OpPraHOUI0B KJIETKU. BKiItoueHus.

Snpo — perynsTopHblii HeHTp KieTku. CTpoeHue sapa: saepHas o00JIouka,
KapHOIlIa3Ma, XpOMAaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpancnopT BEIECTB B KIETKE.

JdeMoHcTpanuu:

[Toptpetsi: A. Jleenryk, P. I'yk, T. [lIBann, M. llnelinen, P. Bupxos,
k. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxinn, K. M. bap.



Juarpammel:  «PacripeniesieHne XMMHYECKUX JJIEMEHTOB B HEKHBOMU
npupoe», «PacnpeneneHre XUuMHUUECKUX JIEMEHTOB B JKUBOU MPUPOIE.

Tabnuubl u cxembl: «llepruonnyeckas TadaUIa XUMHUUYECKUX 3JIEMEHTOBY,
«CTpoeHue MoOJeKyabl BOAbly, «buocuHre3 Oenkay, «CTpoeHUE MOJIEKYJIbI
oenka», «Ctpoenue depmentay, «Hykmennosbie kucnotsl. [IHK», «Ctpoenne
Mosiekysibl  AT®», «CrpoeHue 3SyKapuoTHUECKOW KIeTKnw», «CTpoeHue
KUBOTHOW  KIETKW», «CTpoeHune pacTUTENbHOM KIETKW», «CTpoeHue
IPOKAPUOTUYECKOW KIETKW», «CTpoeHHE sApa KIETKW», «YTIEBOIBI»,
«JInnunaen.

O6opynoBaHue: CBETOBOW MHKPOCKOI, 00OpYJIOBaHUE ISl MPOBEICHUS
HaOJI0JICHUM, W3MEPEHUN, IKCIEPUMEHTOB, MUKpOIpEnapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUAIbHBIX KIETOK.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

JlaGoparopuas pabotra Ne 1. «3yueHue KaTaaIUTUYECKOW AKTUBHOCTU
dbepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTalla3bl)y.

Jlaboparopuas pabora Ne 2. «/M3yueHue cCTpoeHUS KIETOK pPacTEHUH,
KUBOTHBIX U OAKTEpHil 1O MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIperapaTax U ux
OTIMCAHUE.

Tema 4. /KusHeaesiTeJIbHOCTD KJICTKH.

OOMeH BellecTB, WU MeTab0IU3M. ACCUMUIIALINS (TIJTACTUYECKUN OOMEH)
U JUCCUMWIAIMS (PHEPreTUYeCKUii 0OMEH) — JIB€ CTOPOHBI €MHOTO IMpoIecca
mMeTabonu3ma. Poiib 3aKOHOB COXpaHEHHUS BEIIECTB W HSHEPTHH B TOHUMAHUU
MeTabou3ma.

Tunbr oOMeHa BemiecTB: aBTOTPOHBIN U rerepoTpodHbil. Pomib
dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUU YHEPTUH B KIIETKE.

®ortocunTe3. CBeroBas u TemHoBas ¢aspl (GoTocuHTe3a. Peakuuun
doTocunTe3a. DddekTUBHOCTL (PoTocuHTE3a. 3HaueHHE (POTOCHHTE3A IS
KU3HU Ha 3emuie. BnusHue ycnoBuit cpenbl Ha (DOTOCHMHTE3 M CIIOCOOBI
MOBBIIIEHUS €70 MPOTYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUH.

XeMocuHTe3. XeMOCHUHTE3UpyIole OakTepuu. 3HAUY€HHE XEMOCHUHTE3a
JUIA )KU3HHU Ha 3eMIIe.

DHepreTUdeckuii 0OMEeH B KJIeTKe. PacIeruienre BelecTB, BBIJACICHUE U
aKKyMyJIMPOBaHUE DHEPrUu B KJETKE. JTalbl SHEPreTHYECKOro oOMEHa.
I'mukonu3. bpoxkenue u ero Buabl. KHUCIOpOAHOE OKHUCIICHHE, WU KJIETOYHOE
JIbIXaHUE. OxkucnurenbHOE dbochopunupoBaHue. D¢ddexTuBHOCTH
SHEPIreTUICCKOr0 OOMEHA.

Peakumm wmatpuuHoro cuHre3a. I'eHermdeckas wmHbopmamus u JIHK.
Peanuzanus renernueckoi mHdopmanuu B KieTke. ['eHeTHUeCKUui KO U ero



cBorcTtBa. TpaHckpuniuss — wMarpuunbli cuHTte3 PHK. Tpancmsanma —
OuocuHTe3 Oenka. Ortambl TpaHcisaiuu. KomupoBanume aMHUHOKHCIOT. Poib
prubocom B OMocuHTE3€e OerKa.

Heknerounsie ¢hopmbl ku3HU — BUpPYCHI. MicTopust oTKpeiTHs BUpycoB (/1.
N. VBanoBckuit). OCOOEHHOCTH CTPOEHUS W KU3HEHHOTO IMKJIAa BHUPYCOB.
bakrepnodaru. bonesnm pacTeHull, >XMBOTHBIX M 4YEJIOBEKA, BHI3BIBACMBIC
BUpycamu. Bupyc ummynozaedunura yenoseka (BUY) — Bo36ynurens CITN da.
OOparHast ~ TpaHCKpuMIMs, peBepraza W  wuHTerpasa. [Ipodwunakruka
pacnpocTpaHEHUsl BUPYCHBIX 3a00JICBAHUIA.

JleMoHcTpanuu:

IToptpetsr: H. K. Konpsnos, /1. . Banosckuit, K. A. Tumupsses.

Tabnuubr u cxeMmbl: «Tumnel nutanusy, «MeTtadboauzm», « MUTOXOHIPU,
«HepreTuyeckuit 0OMen», «Ximoporiact», «Potocuntes», «Ctpoenune JJHK»,
«Ctpoenue u ¢GyHKIIMOHUpOBaHUE reHa», «CuHTe3 Oenkay, «I eHeTHuuecKui
ko1, «Bupyce», «bakrtepuodarn», «CtpoeHre U KU3HEHHBIA IUKJI BHpyca
CIIN da, 6aktepuodaray, «Permmukarus [JHK».

O6opynoBaHue: MOJEJIA-ANTUIIAKAIAU «Y 1BOEHHE JJHK 51
TpaHCKpUMIus», «bruocunres 6enka», « CTpoeHUE KIETKN», MOJIETh CTPYKTYPbI
JIHK.

Tema 5. PasMHOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

Kierounbiii ki, Wik KM3HCHHBIM MUK KiIeTkd. MHTEpdaza m MUTO3.
[Ipomeccrl, mpoTekaromue B uHTepdase. Permnukanus — peakius MaTpUIHOTO
cunteza JIHK. Crpoenue xpomocom. XpOMOCOMHBI HabOp — KapUOTHIIL.
JIunmouaHBIM M TalUIOWJHBIA ~ XpPOMOCOMHBIE  HAaOOphl.  XPOMATHIIBI.
[MuTonornueckue OCHOBBI Pa3MHOXKEHHUS W WHIWBUIYAJIbHOTO Pa3BUTHS
OPraHUu3MOB.

Henenue knetkn — Muto3. Ctaauu mutosa. [Iponecchl, Mpoucxoasine Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi rudesb KJIETKH — aronTo3.

®opMbl  pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojoe | TMoJoBoe. Bumbl
Oecrojioro  pa3MHOKEHHS:  JIeJICHHEe HaJABOE, TIMOYKOBAaHWE OJHO- U
MHOTOKJIETOYHBIX, criopooOpa3oBaHue, BET€TaTUBHOE Pa3sMHOXKEHHUE.
HckyccTBEeHHOE KIIOHUPOBAHNE OPraHU3MOB, €TI0 3HAYCHUE ISl CEJICKIIUM.

[TonoBoe pa3MHOKEHHUE, €T0 OTIUYHS OT OECTIOJIOTO.

Meiio3. Cranun menio3a. [Ipoueccel, mpoucxoasiye Ha CTaausIX Menosa.
[ToBenenne xpomocoM B menose. KpoccuHrosep. buosiormueckuii cmpiCi U
3Ha4YeHUE Meno3a.



['ameTorenes — mporecc 00pa3oBaHMs TOJOBBIX KIETOK Yy >KHBOTHBIX.
[TonoBekle kene3bl: CEMEHHUKU U IMYHUKA. OOpa3oBaHUE U pPa3BUTHE MOJOBBIX
KJIETOK — raMeT (CrepMaTo30ui, SHIEKIIeTKa) — CIepMaToreHe3 U OBOICHE3.
Oco0eHHOCTH CTpOEHUs SULEKJIETOK W crepMaTto3ousioB. OmiogoTBOpEHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTHEe (OHTOrEHE3). OMOpPHUOHAIBLHOE pPa3BUTHE
(amOpuorenes). Jtarbl IMOPUOHATBHOTO PA3BUTHS Y TTO3BOHOYHBIX JKUBOTHBIX:
IpoOsieHue, racTpyJssius, opraHorenes. [loctamOpruonansHoe pa3BuTHe. THIIBI
NOCTAIMOPUOHAIBHOTO Pa3BUTHS: MpPsIMOE, HENpsMoe (JIMYMHOYHOE). BiusHue
Cpebl Ha pa3BUTHE OPTaHU3MOB, (PaKTOPHI, CIOCOOHBIEC BHI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOre€He3 LBETKOBOTO PACTEHHUS: CTPOEHUE
CEMEHHM, CTaINN PA3BUTHSL.

JleMoHcTpanuu:

Tabmuupl 1 cxembl: «DOpMBI pa3MHOKEHHUS OPraHU3MOBY», «JlBoitHOE
OIUIOJIOTBOPEHUE Y I1BETKOBBIX pacTeHUN», «BerertaTMBHOE pa3MHOXKEHHE
pacteHui», «Jlenenue kietku Oaxrtepuit», «CTpPOEHHUE TOJOBBIX KIETOKY,
«Ctpoenue xpomocoMbl», «Kitetounblii ukin», «Permmukanus JJHK», «Mutos»,
«Menosy», «IIpsamoe u HenpsAmMoe pa3BUTHEY, «] aMETOTeHe3 Y MIIEKOITUTAOIINX
1 4eJIOBEKa», «OCHOBHBIE CTAJIMU OHTOTEHE3a».

O6opynoBanue:  MHUKpPOCKON,  MuUKporpenaparbl  «CriepMaTo30ubl
MJICKOIIUTAIOLIETOY», <« SlinekneTka Miekonuraroumero», «Kapuokunes B
KJIETKaX KOpEIIKa JIyKa», MarHUTHAsE MOJEb-aNIlIuKaus «Jlenenue KIeTkny,
mozens JIHK, monens Metada3zHOM XpOMOCOMBI.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JlaGoparopHnas pab6ora Ne 3. «HabmroneHne MuTo3a B KJIETKaXx KOHUYMKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKpOIIpenaparaxp.

JlaGoparopHnas padota No 4. «M3ydeHue CTpoeHHUs TOJIOBBIX KJIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxy.

Tema 6. HacsieAcTBEHHOCTh 1 KBMEHYHUBOCTH OPraHU3MOB.

IIpenmer w 3amaum reHetuku. lMcropus pasButus reHeTHkd. Ponb
IIUTOJIOTHH M AMOPUOJIOTUU B CTAHOBJICHWM TE€HETUKH. BKiajm poccUiiCKuX |
3apyOeXHbIX  Y4€HBIX B  pa3BUTHE TEHETUKU. MeToabl  T'e€HETHUKHU
(ruOpUAOJIOTUYECKUN,  LUTOTC€HETHMYECKUH,  MOJIEKYJISIPHO-T€HETUYECKUI).
OcHOBHbIE TEHETUYECKHE TTOHATHUA. |'eHeTHUeCcKass CHMBOJIMKA, UCIIOIb3yeMasi B
CXEMax CKpEIIUBaHHM.

3aKOHOMEpPHOCTM  HACJIeIOBaHUsl  MPU3HAKOB, YCTAaHOBJECHHbIE [
Mennenem. MoHOTUOpUAHOE CKpElIMBaHUE. 3aKOH €IuHOO0O0pa3us TuOpuoB



nepBoro mnokojieHus. [IpaBwio JOMHUHMpPOBaHUS. 3aKOH pacCIICIICHUS
npu3HaKoB. ['unore3a ynctorsl rameT. [101HOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe CKpenBaHue. 3aKOH HE3aBHCHUMOTO  HAaCJEJIO0BAHMS
npu3HakoB. lluToreHernyeckre OCHOBBI  JUTHOPHUIIHOTO  CKpPEIIUBAHUS.
AHanmsupyouee CKpEILMBAHUE. Hcnonp3oBanne AHAJIM3UPYIOLIETO
CKpEILUBAHUSA JIJIsl ONIPEICIICHUS] TEHOTUIA OCOOU.

CuermieHHoe HacnenoBaHue Tnpu3HakoB. Pabora T. Moprana mno
CUCIUICHHOMY HACJIEJOBAaHMID T€HOB. HapymieHue cHemieHuss TE€HOB B
pe3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHas TEOpHs HACIIEICTBEHHOCTH. | €HeTUUEeCKHE KapTHhI.

['enetnka nona. XpoMOCOMHOE ONPEAEIECHUE TT01a. AYTOCOMBI U MOJIOBBIE
XpoMOCOMBI. ['OoMoraMeTHele U TeTeporameTHbie OpraHus3mbl. HacnenoBanue
IIPU3HAKOB, CLIETUIEHHBIX C M1OJIOM.

N3MeHUnBOCTSD. Bugel  uW3MeHUMBOCTH: HEHACJIEACTBEHHAs U
HacieACTBeHHad. Poib cpenbl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.
XapakTepucTuka MOAU(DUKAIMOHHOW W3MEHYMBOCTU. BapualvoHHBIN psaln U
BapualnMoHHass kKpuBas. Hopma peakuuum mnpusHaka. KomguuecTBeHHbIE H
KaueCTBEHHbIC MPU3HAKU U UX HOpMa peakiuu. CBoilcTBa MOAU(PUKAIIMOHHON
W3MEHYMBOCTH.

HacnencrBennas, uiau reHOTUNMYECKasi, U3MEHUYUBOCTh. KoMOMHaTUBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TpollecC — OCHOBA KOMOWHATHUBHOMN
U3MEHUYMBOCTUA. MyTanMioHHass W3MEHYMBOCTh. Kiaccudukamuss MyTaimii:
FE€HHbIE, XPOMOCOMHBIEC, T€HOMHbIE. Yacrora W NPUYMHBI MYTALUK.
MyTtarennble (QakTopbl. 3aKOH TOMOJIOTMYECKHX pPsJIOB B HACIEICTBEHHOMN
n3MeHunBoctu H. M. BaBunosa.

BHesnepHas HacIeACTBEHHOCTh U U3MEHUYHUBOCTb.

I'eneruka yenoseka. Kapuotun yenoBexka. OCHOBHBIE METOAbl T'€HETHKHU
YEJI0BEKA: reHeaJIOTHYeCKU, OJM3HEIOBEIH, LIMTOr€HETUYECKUM,
OMOXMMHUYECKUM, MOJIEKYJIApHO-TeHeThuYeckuii. COBpEMEHHOE Ompe/eIeHue
T€HOTHUIA: TIOJIJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITUPOBAHUE, B TOM YHUCIIE C
nomompio IIIIP-amanu3a. HacnencTtBenHble 3a00JIeBaHHS YEIIOBEKA: T'€HHBIC
Oone3Hn, OOJIE3HH C HACIIEICTBEHHOU MPEAPACIIONIOKEHHOCTHIO, XPOMOCOMHBIC
6one3nu. Comarvueckue W TeHepaTuBHbIE MyTalud. CTBOJIOBBIC KJIETKH.
[TpuHIMIIBI 310pOBOTO 00pa3a KU3HU, TUATHOCTUKH, TPO(PUITAKTUKYN U JICUCHUS
reHeTH4eCcKuX Oome3Hel. Meanko-TeHeTHUeCKOe KOHCYIbTUPOBAHNE. 3HAUCHUE
MEIULIMHCKOW TE€HETUKH B NPEAOTBPALICHUM M JICUCHUM TIECHETUYECKUX
3a00s1€BaHUH YeIIOBEKa.

JdeMoHcTpanuu:



[Toptpetsi: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuubr u  cxeMbl: «MOHOTMOPUAHOE  CKpEIIMBAHME U  €r0
OUTOT€HETUYECKAasi OCHOBA», «3aKOH PACLICIUICHUS M €r0 LUTOIE€HETHYeCKas
OCHOBa», «3aKkOH YHCTOTHI rameT», «J{urubpuaHOe  CKpeluBaHUEY,
«luTonornyecknue OCHOBBI ~ JUTHOPUIHOTO  CKpeluMBaHus», «Meio3y,
«B3auMonencTBue ajieNbHBIX TEHOB», «l'€HETHMYECKHWE KapThl PACTEHHI,
KUBOTHBIX W YeJIOBEKa», «I'€HeTHKa 1oisia», «3aKOHOMEPHOCTH HACJIEAO0BAHMS,
CUEIUNIEHHOrO0 ¢ mojom», «KapuoTumbl 4YenoBeka M KUBOTHBIX», «Buuiel
M3MEHUYMBOCTH», «MonudukanmonHas U3MeHYMBOCThY, «HacnenoBanue pesyc-
(dakropa», «I'eHeTuKa rpynn KpoBuw», « MyTalmoHHasi U3MEHUYHUBOCTH.

O6opynoBanue: MoAenu-anuuKaiuu «MOHOTHOPHUIHOE CKPELMBAaHUEY,
«Henonnoe nomuHupoBaHue», «JuruOpuaHoe ckpemmBanue», «llepexkpéct
XpOMOCOM», MHUKPOCKOI M MuKponpenapatr «Jpo3zodpuna» (Hopma, MyTauuu
(OopMBI KPBUIBEB M OKPACKH TeJa), repdapuil «I opox moCceBHOMW».

JlabopaTopHble U IpaKTHYECKHE PA0OThI:

Jlabopatopnasi pabota Ne 5. «3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO U
IUTUOPUTHOTO CKpELIUBaHUS Y APO30(UIIbI HA TOTOBBIX MUKpOIIpenapaTaxy.

Jlabopatopnas  pabora Ne 6. «M3yuenne MoauduUKaMOHHON
M3MEHYMBOCTH, IOCTPOEHUE BAPUALIMOHHOTO Psiia U BApUALIMOHHON KPUBOI.

JlabopatopHasi pabota Ne 7. « AHanM3 MyTamuil y Apo30(Uiibl Ha TOTOBBIX
MUKpOIpenaparax.

[Ipaktnueckass pabora Ne 2. «CocraBieHue W aHalu3 POAOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M IpoLecc. 3apOoXkKACHUE CENEKIUN U JIOMECTUKALIMSL.
Yyenne H. WM. BaBunoBa o 1eHTpax MNPOUCXOKIACHUS M MHOTO00pa3us
KYJIbTYPHBIX pacTeHul. LIEHTpBI MPONCXO0KIEHUS JOMAIIHUX KUBOTHBIX. COpT,
opoJ1a, ITaMM.

CoBpeMeHHbIE METO/IbI CeNIeKIIMU. MaccoBbIi U MHIUBUTyaIbHBIA OTOOPHI
B CEJIEKIIMM PAaCTeHUU M KUBOTHBIX. OLIEHKa 3KCTepbepa. bim3kopoacTBEHHOE
CKpelirBaHue — MHOpUIMHT. Yucras nauHus. CKpelMBaHUE UYUCTBHIX JIMHUM.
I'ereposuc, unu rubpuanas cuia. HepoacTBeHHOE CKpelMBaHue — ay TOPUAMHT.
Otpanénnas rubpuauzanuss W e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 M
IIOJIyYECHHUE TOJAILUIONIOB. JIOCTMIKEHUSI CEJIEKLUMHA PACTEHHUM, JKMBOTHBIX H
MHKPOOPTraHU3MOB.

broTexHoJIOTHS KaK OTpaciib NPOU3BOJACTBA. I'€HHAsI MHKEHEPHs. DTarlbl
co3nanusi pekomOunantHod JIHK u TpaHcreHusix opranuszmoB. Kierounas



nKeHepus. Knerounesle  KynbTypbl. MUKpPOKIOHAIBHOE  Pa3MHOKECHHE
pacrenuil. KIIOHMpOBaHME BBICOKONPOAYKTUBHBIX CEIBCKOXO3SIMCTBEHHBIX
OpPraHMU3MOB. JKOJIOrMueckue u stuueckue npodiemsl. MO — renernuecku
MO (ULUPOBAHHBIE OPTaHU3MBI.

JlemoHCTpanuu:

IToprpersr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
WBaHOB.

TaOmumpl 1 cxemsl: kapTta «LleHTpBl MPOUCXOXKIEHUS M MHOTooOpasus
KyJIbTYpHBIX  pacTeHmi», «llopoxpl noMamHuUX KUBOTHBIX», «Copra
KYJbTYPHBIX pacTeHuil», «OtnanéHHas rubdpuanzanus», «PaboTel akageMuka
M. ®. HBanoBay, «Ilomummonans», «O0beKTh OMOTEXHOIOTHNY, «KIIeTOUHEIS
KyJIbTYpbl M KJIOHUpOBaHHE», «KOHCTpyHpOBaHME U TIEPEHOC TI'€HOB,
XPOMOCOMY.

OO6opynoBaHue: MyJSDKM IJIOJIOB M KOPHEIUIOJNOB JUKUX (QOopM U
KYJBTYpPHBIX COPTOB pacTeHul, repoapuii « CenbCKOX0391iCTBEHHBIE PACTEHUS.

JlabopaTopHble U IpaKTHYECKHE PA0OThI:

Okckypcust «OCHOBHBIE METOJBI M JIOCTHIKEHHUS CEJIEKIUU PACTCHUN WU
KUBOTHBIX  (HAQ  CEJEKIUOHHYK  CTaHIUIO, IUIEMEHHyI  (depmy,
COPTOMCHBITATENBHBI yYacTOK, B TEIUIMYHOE XO3AKCTBO, J1AOOPATOPHUIO
arpOyHMBEPCUTETA UM HAYUYHOTO LEHTPA)».

11 KITACC

Tema 1. IBoIrOLIMOHHAST OHOJIOTHS.

[IpeanocbUIKM BO3HUKHOBEHHMS SBOJIIOLMOHHOW TEOPUHU. DBOJIIOLMOHHAS
Teopus U €€ MecTo B OHoJoruu. BiusitHue 3BOMIONMOHHON TEOPUU HA Pa3BUTHE
OMOJIOTUU U JPYTUX HAYK.

CBuzerenbcTBa 3BOMOLMH. [laIeOHTOIOTHYECKHE: TOCIEA0BATEIBHOCTD
MOSIBJICHUS BUJOB B TMAJCOHTOJOTUYECKOW JIETONMUCH, MEPEXOAHbIE (DOPMBIL
buoreorpaduueckue: cxoactBo u pasznuuyue ¢dayH u GIOp MATEPUKOB U
OCTpPOBOB.

OMOpHOJIOTMYECKHE: CXOJCTBAa U pazinyusi 3MOPHOHOB PAa3HBIX BHUIOB
MM03BOHOYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJIOTUYHBbIE,
pYJIUMEHTapHbIE OpPTaHbl, aTaBU3Mbl. MOJIEKYISIpHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACIIEJCTBEHHOCTH M OCHOBHBIX METa0OIMYECKUX MyTeH y BCeX
OpraHHU3MOB.

OBomtonimoHHass teopuss Y. [lapBuna. Ilpeanochulkh BO3HMKHOBEHHS
JapBUHU3MA. J[BIKyIIME CHUIIBI 3BOJIOUMHU BHIOB 1o [lapBuHy (M30BITOYHOE



pPa3MHOXKEHUE npu OTPaHUYECHHOCTH  PECYPCOB, HeonpeaeaeHHas
M3MEHYUBOCTb, OOpPH0OA 3a CyIIeCTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bomonnu (CTD) u e€ 0OCHOBHBIE TIOJIOKEHUS.

Mukpossomonus. [lomynsanus kak equHUIA BUIA U 3BOJIIOLIHH.

JIBmoky1ue cuibl ((hakToOpbl) 3BOJTIOIUHN BUAOB B Mpupoae. MyTallMOHHBIN
npolecc U KOMOMHATUBHAS M3MEHUYHMBOCTh. [lomymnsiiimoHHbIe BOMHBI U Apeid
reHOB. M30inms 1 Murpanus.

EcrectBennbiii orbop — Hampapisiomuid (paktop 3BosrOIMUA. DOpMBI
€CTECTBEHHOT'0 0TOOpa.

[Ipucnoco0aeHHOCTh OPraHu3MOB Kak pe3yJbTaT 3BoJtoIUHU. [IpuMepsr
MIPUCIIOCOOJIEHHUH Yy OpraHu3MoB. ApoMop(h03bl U UAHOATANTALUY.

Bun wu BupooOpazoBanme. Kpurtepuum Bujma. OcHOBHbIE (QOpPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOrHIeCcKoe.

Makposomorus. Dopmel  3BOMIONMU:  (pUIIeTUYECKAs, JUBEPreHTHAs,
KOHBEpreHTHas1, napauiesbHas. HeoOpatuMocTh 3BOIMIOLUN.

Hponcxoncz[eHHe OT HCCIICIUAIIN3NPOBAHHBIX IIPCAKOB.
[Iporpeccupyromias cnenuanu3anusa. AJIanTUBHAS paJualysl.
JeMoHcTpanuu:

[Toptpersr: K. JIunnen, K. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkens, @. Mroiep, A. H. CeBepuios.

Tabmuubr u cxembl: «Pa3BUTHE OpPraHWYECKOTO MHpa Ha 3emIey,
«3apoIbIIK TO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukcy, «Dopmbl 00pbOBI 3a
cymectBoBanue», «EctecTtBennbiii  oTOOp», «MHOroo0Gpasue - COpPTOB
pacTeHui, «Mmnoroob6pasue opoJ KHUBOTHBIX), «ITomynsauum,
«MyTarmoHHas U3MEHYUBOCThY, «ApoMopdossly, «nuoanantamnumny, «OO01mast
nereHepauus», «JBuxkymme cuiabl 3Bofonun», «Kapra-cxema wapuipyta
Iy TEIIECTBUS 4. JapBuHay, «bopnba 3a CYLLECTBOBAHUEY,
«ITpucnocobsieHHOCTh OpraHu3MoBy», «l'eorpadguyeckoe BUA00Opa3OBaHUE,
«IKOJIOTUYECKOE BU000PAZ0OBAHUEY.

OO6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMM THUIIAMU OKPACKU,
Ha0Op TUTOJIOB U ceMsiH, KoJuieKius «IIpumephl 3aUTHRIX TPUCTIOCOOJICHUN Y
KUBOTHBIX», MOJIeNIb « OCHOBHBIC HAMPABIICHUS IBOJIIOIUNY, 00BEMHAS MOJIETTh
«CTtpoeHnue roJIoBHOr0 MO3ra 03BOHOYHBIX).

buoreorpadguueckas kapra wmupa, KoyuieKius «DopMbl COXPaHHOCTH
HMCKOMAEMbIX JKUBOTHBIX UM pacTeHui», monenb ammiukanus «llepekpéct
XpOMOCOM», BJaxHble mnpenaparsl «Pa3Butrne Hacekomoro», «Pa3Burue
JSATYIIKIY, MUKporpenapat «Jlpo3odunay (Hopma, MmyTaiiuu GOpMbI KPBUIHEB U
OKpacKH TeJa).



JlaGopaTopHble U IpaKTUYeCKUe padoThI:

JlabopaTtopuas padota Ne 1. «CpaBHEeHHE BHUIIOB MO MOP(]OIOTHIECKOMY
KPUTEPHUIO).

JlabopatopHas pabora Ne 2. «Onucanue mpuCrnocoOJIEHHOCTH OpraHu3Ma
1 €€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHUE U Pa3BUTHE KU3HU Ha 3emuie.

JloHay4HbIE NPENCTABICHUS O 3apOKACHUU KW3HU. HayuHble runoressl
BO3HUKHOBEHUSI >KM3HM Ha 3emje: aOuoreHe3 W MaHCIEepMUA. XUMUYECKas
ABONIONMS. AOUOTEHHBIA CHHTE3 OPraHUYECKHUX BEIIECTB U3 HEOPTaHUYECKHUX.
DKCNEPUMEHTAIBHOE MOATBEPKICHUE XUMHYECKOW »HBoMouuu. HauanbHbie
stanbel Ouonornueckoil sBomroumu. ['mnoresa PHK-mupa. dopmupoBanue
MEMOpPaHHBIX CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIECTKHU. [IepBbie KIETKH U UX
3BOJIIOLHSL. POPMUPOBAHNE OCHOBHBIX I'PYIIIL )KUBBIX OPTaHU3MOB.

PazButne xn3Hu Ha 3emuie 1o spam u nepuoaam. Karapxeit. Apxeuckas u
npotepo3oiickasg 3pbl. [laneozoiickag 3pa W €€ mnepuonabl: KeMOpPHIICKUH,
OPJIOBUKCKUH, CUITYPUHUCKUN, IEBOHCKUW, KAMEHHOYTOJIBHBIN, IEPMCKHUU.

Me3so30iickas 3pa U €€ Nepruoabl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.

KaiiHo3olickags »pa W €& Tmepuojabl: IaJCOrCHOBBIN, HEOTCHOBBIMH,
AHTPOIOTECHOBBIM.

XapakTepuCTHKa KIMMATa U T€OJIOTUUECKUX MPOLEecCOB. OCHOBHBIE ITAITbI
ABOJIIOIIMU PACTUTEIBLHOTO U >KHBOTHOTO Mupa. ApoMopdo3bl y pacTeHUd H
KUBOTHBIX. [losiBIIEHME, paciBET U BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

CucreMa OpraHMYecKOro Mupa Kak OTpaKeHHE 3BOJOIUU. OCHOBHBIE
CHUCTEMATHUYECKUE TPYIIIbI OPTaHU3MOB.

OBONIONMSL  4YEJOBEKa.  AHTpPOINOJIOTMS  Kak  Hayka.  Pa3Butue
NPEACTABICHUM O  MPOUCXOXKICHUM  4YelIoBeKa. MeTtoapl  M3ydeHUs
anTtporniorene3a. (CxoactBa M pa3iuyus  4YEJIOBEKA UM KUBOTHBIX.
CucremaTryecKkoe MoJjJ0KEHHUE YEIIOBEKA.

JBuwxymue  cuibl  (dakTopel)  aHTpomnorene3a.  HacrnencrBeHHas
U3MEHUMBOCTh M €CTECTBEHHbIM 0TOOp. OOlecTBeHHbI 00pa3 >KU3HH,
W3TOTOBJIEHUE OPYAUU TPYJa, MBILIJICHUE, PEYb.

OcCHOBHBIE CTaAMM W BETBU JBOJIOLMHM YEJIOBEKA: aBCTPAJIONUTEKH,
Yemoek ymenbid, YenoBek NpAMOXOAAIINM, YeENOBEK HEaHASPTAIbCKUN,
Yemosek pasyMHbiii. Haxoaku MCKOMIAEMBIX OCTAaTKOB, BPEMs CYILIECTBOBAHUS,
00J1aCTh pacIpOCTPaHEHMSI, 00HEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHSL.

YenoBeueckne packl. (OCHOBHBIE OOJBINIME pachl: €BPOIMCOUIHAS
(eBpaswmiickasi), Herpo-aBCTpajoujaHasi (PKBaTOpUalibHAs), MOHTOJIOHUIHAS
(azuarcko-amepukanckasi). UYepTbl nOpUCIOCOONEHHOCTH  MpEACTaBUTENEH



YEJIOBEYECKUX pac K yCIOBUSAM CYyLIECTBOBaHUA. ENMHCTBO 4elOBEYECKUX pac.
Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpetsi: @. Penn, JI. Ilactrep, A. . Onapun, C. Mumiep, I'. IOpu, Y.
JlapBuH.

Tabmunpl 1 cxembl: «Bo3unmkHoBenne COJHEYHOM CHUCTEMED», «Pa3BuTne
OpraHuyeckoro wmupa», «PacturenpHas kieTka», «KHUBOTHas KIIETKay,
«IIpokapuotnueckas kinetka», «CoBpeMEHHasi CUCTEMa OPraHUYECKOTr0 MUPay,
«CpaBHEHHE aHATOMUYECKHUX YEPT CTPOCHUSI YEIOBEKa M 4YeJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa NaJICOHTOJIOTMYECKUX HAXOJOK MPEIKOB
COBPEMEHHOTO 4YEJIOBEKa», «/[peBHelmme moan», «lpesaue moan», «llepsoie
COBPEMEHHBIE JIIOIN», «HeoBeYeCKHue pacoD».

O6opynoBanue: Mmynsiku  «lIpoucxoxxaenue  yenoBeka»  (OHOCTBI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEepTaablla, KPOMAaHbOHIIA), CICIKH WU
M300paKeHHsI KAMEHHBIX OpYJUi MEPBOOBITHOTO YeNIOBEKa (KAMHHU-YOIIIEPHI,
pyowmia, ckpebia), reoxpoHoyioruyeckas Taonuma, Kosuiekuus «DopMbl
COXPaHHOCTH HUCKOMAEMBbIX )KUBOTHBIX U PACTCHHIN.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[Ipaktuueckas padora Ne 1. «/3ydyeHHne HCKOMAEMBIX OCTaTKOB PAaCTEHUIN
Y KUBOTHBIX B KOJUIEKIUSIX).

DKCKypcust «DBOJIIOIUSA OPTaHUYECKOTO MUpa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBIN WK KPaeBEIUECKHUN My3eil).

Tema 3. Opranu3msl U OKpYy Kamomas cpeaa.

DKOJOTUSI KaK Hayka. 3ajauyd ¢ pasdeibl dKOJOruu. MeTonbl
AKOJIOTUYECKUX UCCIEIOBAHUN. DKOIOrHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YeJIOBEKa.

Cpenbl 00MTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3/yLIIHAs, IOYBEHHAs,
BHYTPHOPTaHU3MEHHASI.

Okonornueckue ¢akropsl. Kinaccudukanus 3K0JIOrMUECKUX (PaKTOPOB:
abuoTuyeckre, OMOTMYECKUE W aHTPONOreHHbIe. J[eMCTBUE 3SKOJOTMYECKUX
(haKkTOpOB Ha OPTAHU3MBI.

AOGuoTnueckue (hakTophI: CBET, TeMIeparypa, BJI&KHOCTb.
®dotonepuoausM. IlpucrnocobiieHus opraHu3MOB K JCHCTBUIO aOHOTHYECKHUX
dakTopoB. buosiornyeckre puTMsI.

buotnueckne  ¢akrtopel. Buasl  OMOTHYECKHMX  B3aUMOJCUCTBHIL:
KOHKYPEHLIUs, XUIIHUYECTBO, cuMOMo3 u ero Qopmel. [lapazutusm,
KooTepanusi, MyTyajin3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HaXJEOHUYECTBO).



AMeHcanu3M, HEWTpanu3M. 3HaueHHE OWOTUYECKUX B3aUMOJICUCTBUN IS
CYIIECTBOBAHUSI OPTAaHU3MOB B MPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEePUCTUKU MOMyasanud. OCHOBHBIE IOKa3aTeln
MOMYJISIUU: YUCJIEHHOCTh, TUIOTHOCTh, POXKJIa€MOCTh, CMEPTHOCTb, MPUPOCT,
Murpanus. J[nHaMuKa 9UCIICHHOCTH TOIYJISIITUN U €€ PeryJIsIus.

JemoHcTpanum:

[Toptpetsi: A. 'ymbGonbar, K. @. Pynbe, O. ['ekkensb.

Tabnuupl u cxeMmbl: kapta «IIpuponnsie 30Hb1 3eminn», «Cpeapl 0OOUTaHUS
opranuzmoBy, «®Poronepuonuzmy, «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTH TOMYJISAIINN HHDY30puu-TY Perbkny, «IIutessie nemm.

JlabopaTopHble U NIpaKTHYECKHE PAdOThI:

JlabopatopHasi pabota Ne 3. «Mopdosiornueckre 0COOEHHOCTH PACTEHUI
U3 Pa3HBIX MECT OOUTAHUS.

Jlaboparopuas pabotra Ne 4. «BnusiHue cBeTa Ha POCT U pPa3BUTHE
YEPEHKOB KOJIEYCay.

[Ipaktuueckass padora Ne 2. «Iloacu€r MIOTHOCTH MOMYJISILMA Pa3HbBIX
BUJIOB PACTCHUIN.

Tema 4. Coo01mecTBa 1 IK0JI0rHYECKHE CHCTEMBI.

Coo01iecTBO OpraHn3mMoB — O6uoneHo3. CTpyKTypsl OMOLEHO3a: BUI0BAS,
MPOCTpPAHCTBEHHAs, Tpoduueckas (muiueBasi). Buabl-momuHantel. CBsi3u B
ouoneHose.

Okosornuueckre cuctembl (dKocucTembl). [loHsTHE 00 3KOCHCTEME H
ouoreorieHo3e. DyHKIMOHATBHBIE KOMIIOHEHTHI JIKOCUCTEMBI: MPOIYIICHTHI,
KOHCYMEHTBI, PEAYyLEHThl. KpyroBopoT BEmIECTB H TIOTOK DJHEPTUU B
skocucteme. Tpoduueckue (MUILIEBBIE) YPOBHU dKOCUCTEMBI. [uiieBbie 11enu u
cetu. OCHOBHBIE TIOKa3aTelId DKOCHUCTEMBI: OWoMacca, MPOMYKIIHS.
DKOJIOTUUECKHE MUPAMHJIBI: MPOIYKIIUU, YUCICHHOCTH, Onomacchl. CBOICTBa
AKOCUCTEM: YCTOMUMBOCTD, CAMOPETYJIALNS, pa3BuTHe. CyKIecCusl.

[IpuponHble SKOCHCTEMBI. ODKOCHCTEMBI 03€p M peK. IJKOCHUCTEMA
XBOMHOTO WJIM HIUPOKOJIUCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE DKOCUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCHCTEMBI.
buonoruueckoe 1 X035UCTBEHHOE 3HAUYEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak (aktop ycToumBOCTH 3KOocucTeM. CoxpaHeHue
OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3emIle.

VYuenue B. U. Bepranckoro o 6uocdepe. ['panuiibl, coctaB U CTpyKTypa
ouocdepnr. XKuBoe BemectBo u ero pynkiuu. OcobernHoctu O6mochepsl Kak
IJI00abHONW JKOCUCTEMBI. J[MHAMUYECKOE paBHOBECHE M OOpaTHas CBS3b B
ouocdepe.



KpyroBopotbl BemecTB #W OWOTCOXMMHUYECKHE IHUKIBI  DJIEMEHTOB
(yrnepona, azorta). 30HaIBHOCTH OMOChepsl. OCHOBHBIC OMOMBI CYIITH.

YenoseuectBo B Ouochepe 3emiid. AHTPONOTEHHbIE W3MEHEHUS B
ouochepe. 'modanbHbIE YKOJIOTHYECKUE TTPOOIEMBI.

CocyuiecTBoBaHuE MPUPOJIbI u YeJI0BEYECTBA. CoxpaHeHnue
OwopazHoOOpa3msi Kak  oOcHOBa  ycrtowumBoctu  Ouocdepr. OcHOBa
PaAllMOHAIIBHOTO YTPABICHUS TPUPOAHBIMU PECypcaMu M UX HUCIOJIb30BaHUE.
JlocTkeHust OMOJIOTHH U OXpaHa MPUPO/IBI.

JdeMoHcTpanuu:

[Toptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsbl: «lIumessie nenm», «bUOLIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnsie coobiecTBa», «llenu muranusy, «IKoIOrHUecKas MUPaAMUTIAY,
«buochepa wu yenoBek», «IKOCUCTEMA IIUPOKOJUCTBEHHOTO  JIECAY,
«JKOCHUCTEMA XBOMHOIO Jieca», «bHOLIEHO3 BOJOEMA», «ATPOLIECHO3Y,
«IIpumepHBIE aHTPOIIOrEHHBIE BO3ACHCTBUS Ha MNPUPOAY», «BaxHeinmmne
WCTOYHUKH 3arps3HEHUs] BO3JyXa U TPYHTOBBIX BOJ», «llouBa — BakHeuIas
coctaBsitonias Ouocdepnl», «DakTopbl nerpaganuud mouBy», «llapHUKOBBII
abdext», «DakTopbl PaaMOAKTUBHOTO 3arpssHeHuss Ouochepw», «OO0mas
CTpyKTypa Ouocdepr», «Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIN
sKpaH ouocdepnd», «KpyroBopot yriepoaa B 6uocheper», «KpyroBopot azora B
IPUPOJIEN.

O6opynoBanue: MoeNb-anTIMKaus « TunudHeie OMOIIEHO3bI», Tepoapuii
«PacturenbHple  cooOmiecTBa», Koiuieknuu — «buorneno3y», «Bpemutenn
BOKHEUIINX CEIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TrepOoapuul W  KOJUICKIIUU
pacTeHMI U KMBOTHBIX, MIPUHAJJICKAIINE K PA3HBIM AKOJIOTMYECKUM TPYyIIam
omHoro Buma, Kpacnas xuura Poccuiickoit ®eneparuu, wu300pakKeHUS
OXpaHSIEMbIX BUJOB PACTCHUHN U KUBOTHBIX.



[INTAHUPYEMBIE PE3VJIBTATbI OCBOEHHA IIPOTPAMMBI 110
BMOJIOTUN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHUIA

CornacHo ®I'OC COO, ycraHaBiIMBarOTCs TpeOOBaHUSA K pe3yJibTaTaM
OCBOCHHMS OOYYarOIIMMHUCS TPOTpaMM CpelHero oO0mero ooOpa3oBaHUs:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JTMYHOCTHBIX pE3yJIbTATOB OCBOEHUA mpenmera «buonorus»
BBIJICJICHBl  CJIEAYIOIIHE  COCTaB/AIOIIME:  OCO3HAHHE  OOYYarOIIMMUCS
POCCUNCKON TIPAXKIAHCKOM MIEHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO,
CaMOCTOSITEJIBHOCTH U CaMOOIIPEAEIECHUI0, HAIMYME MOTUBALUU K OOYUYEHHIO
OMOJIOrHH, LIeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN TUYHOCTH Ha
OCHOBE KIIOYEBBIX LEHHOCTEM W HCTOPUYECKUX TPAAMIUK Pa3BUTHA
OMOJIOTUYECKOTO  3HAHUA, TOTOBHOCTb M  CHOCOOHOCTh OOyYarouIuxcs
PYKOBOJACTBOBATbCA B CBOEM  JEATEIBHOCTH  LEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMHM, NPHUCYLUIUMHU CUCTEME OMOJIOIMYECKOro 0Opa3oBaHUsl, HaJIMUUeE
AKOJIOTUYECKOTO TMPABOCO3HAHMS, CIIOCOOHOCTU CTaBUTh 1€ U CTPOUTH
KU3HEHHBIE TIIaHBI.

JIngyHOCTHBIE PE3ynbTaThl OCBOEHUS NpeaMeTa «bHOJOTHs) TOCTUTarTCs
B €IMHCTBE Y4Ue€OHONW M BOCIHUTATEJIbHOM NEATENbHOCTH B COOTBETCTBUU C
TPAAULMOHHBIMUA POCCUMCKUMHU  COLMOKYJIBTYPHBIMH, HMCTOPUYECKUMHU H
JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSMH, IPUHATHIMHU B OOILIECTBE MPAaBUIAMU U
HOpMaMHM  TOBEJAEHUS M  CIOCOOCTBYIOT  MpolLeccaM — CcaMOMO3HaHUS,
CaMOBOCIIMTaHUS U CaMOpPa3BUTHs, PA3BUTHs BHYTPEHHEW NO3ULIMU JIUYHOCTH,
NaTPUOTU3MA, YBAXXEHUsS K 3aKOHY M IPABONOPANKY, YEJIOBEKY Tpyla H
CTapuieMy TIOKOJEHHIO, B3aUMHOIO YBa)XXCHHs, OEpEKHOr0 OTHOLIEHUS K
KYJbTYPHOMY HAcl€OUI0 M TPaAULMsAM MHOIOHALIMOHAJIBLHOIO Hapojaa
Poccuiickon denepanuu, NpupoAE U OKPYKAKOLIEH Cpele.

JIMYHOCTHBIE pE3yJbTaThl OCBOCHMSI y4ueOHOro mnpeamera «buonorusn»
JIOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIIOCOOHOCTh  OOyYarommxcs
PYKOBOJICTBOBATbCS C(POPMUPOBAHHON BHYTPEHHEH MO3UIMEH JMYHOCTH,
CUCTEMOM LEHHOCTHBIX OpHEHTAIMil, TO3UTUBHBIX BHYTPEHHHX YOEKICHUI,
COOTBETCTBYIOIIMX TPAJULIMOHHBIM LIEHHOCTSM POCCHUHMCKOrO 0OIlIecTBa,
paclIMpeHre JKU3HEHHOIO OIbITa U OIbITa JEATENIBHOCTH B IIPOLECCE



peanu3alyyd OCHOBHBIX HAINPABICHUN BOCHUTATEIBHOW AESATEIBHOCTH, B TOM
YHUCJIE B YACTH:
1) rpasKaaHCcKOro BOCIIUTAHUS

c(OPMHUPOBAHHOCTh  TPAXKIAHCKOM  MO3UMLMU  OOydHarolerocs  Kak
AKTUBHOT'O M OTBETCTBEHHOI'O YJIEHA POCCUIICKOTO 00IIECTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX NpPaB U OOSI3aHHOCTEH, YBa)KEHHE
3aKOHa U MPaBOIOPAIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATEIBHOCTH IIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YUEOHBIX U MO3HABATEIbHBIX 3a]1a4, BHIMOJIHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENEATh COOCTBEHHYIO TMO3UIMI0O IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOMU KU3HU U OOBSICHATH €€;

YMEHUE YUYUTHIBATh B CBOUX JIEUCTBUIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aUMO/JICUCTBUS JIIO/ICH C Pa3HBIMHU YOCXKICHUSIMU, KYJIbTYPHBIMU [IEHHOCTSMHU
Y COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B IPOLIECCE COBMECTHOTO BBIITOJIHEHHMS
y4eOHBbIX, TO3HABATEJbHBIX M HCCIEAOBATEIbCKUX 3a/1ad, YBaXKUTEIHbHOTO
OTHOIIEHHS K MHEHHUIO OIIMOHEHTOB NpHU OOCYXJIEHUU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCThH K TYMaHUTAPHON U BOJIOHTEPCKOM 1€ATEbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOH UJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApoOAy, UyBCTBAa OTBETCTBEHHOCTH NEPEN
PonuHol, ropmocty 3a cBOM Kpail, CBOO PoauHy, CBOM SA3BIK U KYJBTYpY,
MPOIJIOE U HACTOSIIIEe MHOMOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOLIEHWE K MPUPOJHOMY HACIEIMI0 M TaMSITHUKaM
OpUPOABI, JOCTHKEHHUSIM Poccum B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
TpynAe,

CIIOCOOHOCTh OLIEHUBAaTh BKJIAJ] POCCUMCKHX YYEHBIX B CTAaHOBJICHHE U
pa3BUTHE OHMOJOTMU, NMOHUMAHUS 3HAYEHUS OMOJIOTMM B TMO3HAHUMU 3aKOHOB
MPUPOJIbI, B )KU3HU YEJIOBEKa M COBPEMEHHOIO OOIIECTBA;

uzeiHas yoexx1EHHOCTb, TOTOBHOCTh K CIYXXEHHUIO U 3amuTte OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHHUSA:

OCO3HAaHUE JIyXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYAlMIO U MPUHUMATh OCO3HAHHBIEC PEIICHUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;



OCO3HaHUE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIIEro;

OTBETCTBEHHOE OTHOIICHUE K CBOMM POJAMTENSIM, CO3/IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHSITHUS LIEHHOCTEH CEMEMHOMN >KU3HU B COOTBETCTBUH C
TpaauusiMu HapoaoB Poccuu;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOUAsl ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;

NOHMMaHUE HMOIIMOHAJIBLHOTO BO3JECHCTBUS JKUBOW MPUPOJABI U €€
[IEHHOCTH;

TOTOBHOCTh K CaMOBBIPXEHHUIO B Pa3HBIX BUAAX MUCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH Ka4€CTBa TBOPUECKOM JIMUHOCTH;

5) ¢pusnyeckoro BocnuTaHus, GOPMHUPOBAHUSA KYJIbTYPbI 310POBbS U
3MOLMOHAJIBLHOIO 0JIaronoJIyuns:

MOHMMAaHUE M peanu3anus 370pOBOro W 0Oe30macHoro odpasza >KU3HU
(3mopoBoe  mUTaHWE, COOJIOJEHHWE TMTMEHHMYECKMX TpPaBWJI W HOPM,
cOalaHCUPOBAHHBIA PEXUM 3aHITUH M OTIbIXa, peryJspHas Quindeckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
cOOCTBEHHOMY (hHU3MUECKOMY U TICUXHUYECKOMY 3/I0POBbIO;

MMOHMMAaHUE IIEHHOCTH TPaBUI HWHIUBUAYAIBHOTO U KOJUICKTUBHOTO
0€30IacHOr0 TOBEACHUS B CHUTYAIUSX, YTPOXKAIOIIMX 3I0POBBIO U KU3HU
JIIOJICH;

OCO3HAHHME  TMOCIEACTBUM W  HENPUATHS  BPEAHBIX  MPHUBBIYEK
(ymoTtpeOneHust aaKorossi, HAPKOTUKOB, KypEHHUS );

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPY10JII00UE;

TOTOBHOCTh K aKTMBHOM AEATEIBHOCTH TEXHOJIOTMYECKON U COLUAIBHON
HaIPaBJICHHOCTH, CIIOCOOHOCTD WHULIMUPOBATH, MJIAHUPOBATH U
CaMOCTOSITEJILHO BBITIOIHATH TAKYIO JEATEIbHOCTD,

UHTEpeC K pa3IuyHbiM cdepaM npodhecCHOHANTBHON AesATEeIbHOCTH,
yMEHHUE COBEPILATHh OCO3HAHHBIN BBIOOp Oynyuieil npodeccun U peannu3oBbIBaTh
cOOCTBEHHBIC KU3HCHHBIC TITAHbI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU )KU3HU,

7) IKOJOTrH4eCKOr0 BOCIIMTAHUSA :

AKOJIOTUYECKU IIEJI€CO00pa3HOE OTHOIIEHHWE K TPHUPOJE KaK HCTOYHHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHUSI;



MOBBIIICHHE YPOBHS 3KOJOTMYECKON KyJNbTYphl: MPHUOOPETEHHE OIbITa
IUJAHUPOBAHMSI TOCTYNIKOB M OLEHKH HX BO3MOXHBIX IOCIEICTBUMA IS
OKPY’KaIOIEH CPEMBL;

OCO3HaHUE TI00aIbHOIO XapaKkTepa 3KOJOTHYECKUX IMpo0sieM U MyTed uX
peLIeHus;

CIIOCOOHOCTh HCIIOJIB30BaTh MPUOOpPETAEMbIE NMPU H3YyYEHUU OHOJIOTHU
3HaHWA M YMEHHS IpU PEUIeHHH NpoOJeM, CBA3AHHBIX C palMOHAJIbHBIM
OPUPOJIONOIb30BaHUEM  (COONIOIEHHE TIpaBWJI TIOBEJIEHUS B  IPUPOJIE,
HaIIPaBJICHHBIX HA COXPAHEHUE DPABHOBECUS B JKOCHCTEMaX, OXpaHy BHUJOB,
AKOCHUCTEM, OHOC(EpHI);

AKTUBHOE HEINPUATHE JCHUCTBUM, NPHUHOCIIIMX BPEA OKPYKAIOIIEH
OPUPOJTHOM Cpelie, yMEHHE POTHO3UPOBATh HEOJIArONpPUATHBIE IKOJIOTUYECKUE
NOCJIECTBUS NPEANPUHUMAEMBIX ACMCTBUI U NPENOTBPALIATh UX;

HaJU4he€ PA3BUTOIO  SKOJOTUYECKOTO  MBIIUIEHUS, HSKOJIOTHYECKON
KYJbTYpbI, OIbITA JEATEIBHOCTH 3KOJIOTHUECKOW HANpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSl UMH B ITO3HABATEIbHOW, KOMMYHUKAaTUBHON U COLIMAJIBHON
OPAKTUKE, TOTOBHOCTM K YYacTHUIO B IPAKTUYECKOM  JEATEIBHOCTH
AKOJIOTMYECKON HANPABJICHHOCTH;

8) neHHOCTH HAYYHOI'0 NNO3HAHUS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOMN MPAaKTUKH, OCHOBAHHOI'O Ha AHAJIOre
KYJbTYp, CHOCOOCTBYIOUIETO OCO3HAaHHMIO CBOEr0 MECTa B MOJHUKYJIbTYPHOM
MUDE;

COBEPILIEHCTBOBAHKE SI3bIKOBOM M YHMTATEIbCKOW KYJIbTYPhl KaK CpelcTBa
B3aMMOJICHCTBHS MEX]TY JIFOJAbMU U MIO3HAHUS MUDA;

NOHMMaHuEe crneuu(uKd OUOJIOTUM KaK HayKH, OCO3HaHMsS €€ poJikd B
(opMUPOBAaHMHN PALMOHATILHOTO HAYyYHOTO MBIIUIECHUS, CO3JaHUH LEI0CTHOTO
MIPEACTABICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE MPUPOJbI, YEIOBEKA U
oOlecTBa, B MO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuU MNpodsieM
COXpaHEHUs! MPUPOJHOTO PABHOBECHS;

yOEKAEHHOCTh B 3HAUMMOCTH OMOJIOTUH 11 COBPEMEHHOW IMBUIIM3ALINU:
oOecrieueHrss HOBOTO YPOBHS Pa3BUTHUSI MEIUIMHBI, CO3/1aHNE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pellaTh PECYypCHble MPOOJIEMbl  Pa3BUTHS
YeJI0BEUECTBA, MOKCKA MyTeil BBIXOJA U3 TNI00ANbHBIX IKOJIOTHYECKUX MPOoOIeM
U oOecrieyeHHs] TepexojJa K YCTOMUYMBOMY pa3BUTHIO, PALUOHAIBHOMY
MCIOJIb30BaHUIO MPHUPOJHBIX PECYPCOB U (POPMUPOBAHMIO HOBBIX CTAHIAPTOB
KU3HH;



3aMHTEPECOBAHHOCTh B IMOJYYEHUU OHOJOTMUECKMX 3HAHUM B LEJIAX
MOBBIIICHHUS] OOILIEH KYyJbTYpbl, €CTECTBEHHO-HAYYHOH TIPAMOTHOCTH, Kak
COCTaBHOM  4YacTh  (PYHKIMOHAJIBHOM  TIPAMOTHOCTH  oOydYarouuxcs,
dbopMHpyeMOil py N3yYEeHUU OHOJIOTUY;

[IOHMMAHUE  CYIIHOCTM  METOAOB  TIO3HAHMSA, HCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJB30BaTh MOJydaeMble 3HAHUS IS
aHanu3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEr0 MUPaA M MPOUCXOSAIINX B HEM
U3MEHEHHH, yMEHUE JieJaTh 00OCHOBAHHBIC 3aKJIIOUEHHSI Ha OCHOBE HAYYHBIX
(aKkTOB U UMEIOIIMXCS JAHHBIX C IEJIbIO TTOJYYESHHS! IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITENBHO MCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS IS
penieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAaHME LICHHOCTU HAyYHOM AEATEIBbHOCTH, TOTOBHOCTbH OCYILECTBIATH
IIPOEKTHYIO U UCCIIEN0BATENBCKYIO NEATEIbHOCTD MHANBUAYAIBHO U B IPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K HENpPEpPhIBHOMY OOpa30BaHHUIO H
caM000pa30BaHUI0, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAaHUN MO OMOJOTHU B
COOTBETCTBHHM C KU3HEHHBIMH IMOTPEOHOCTIMHU.

METAINPEIMETHBIE PE3YJ/IBTATBI

MeranpenMeTHbie  pe3yJbTaThl  OCBOSGHHMS ~ y4yeOHOTO  IIpeaMera
«buosorus» BKJIIOYAIOT: 3HAYMMBbIE I (POPMHUPOBAHUS MHPOBO33PEHUS
0o0yYarommxcsi  MEXAUCIHUIUIMHAPHBIE  (MEXIPEAMETHBIE)  OOIICHAYYHbBIC
MOHATHS, OTPAKAIOIIUE IEIOCTHOCTh HAYYHOW KApTHHBI MHpa M CIECHH(PHUKY
METOJIOB TIO3HAHHUS, MCIOJb3yEMbIX B €CTECTBCHHBIX HaykaxX (BEIIECTBO,
SHEPrus, SBJICHUE, MPOIEeCC, CUCTEMa, HAyYHBIA (paKT, MPUHIMII, THUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHsl, HCCIEIOBaHHE, HAOIIOJICHUE, U3MEpPEHUE,
AKCIIEPUMEHT " JIPYTHUX), YHUBEpPCAIbHBIC y4eOHbIC e CTBHS
(mo3HaBaTeIbHbIE, KOMMYHHUKATHBHBIC, PETYJIATUBHBIC), OOCCIICUMBAIOIIHE
dbopmupoBanre (PyHKIIMOHATLHON TPAMOTHOCTH M COLMALHON KOMIIETEHIIUU
0o0yJarmmxcsi, CHOCOOHOCTh OOYYaOIIMXCS  HCMOJB30BaTh  OCBOCHHBIC
MEXIUCUUIUIMHAPHBIC, MHUPOBO33PEHUYECKUE 3HAHUS W YHUBEPCAIbHBIC
y4eOHbIC ICUCTBUS B MO3HABATEIILHOW M COLIMAILHOM MPAKTHUKE.

MeranpeaMeTHbie pe3yabTaThl OCBOCHUS MPOTPAMMBI CPEIHETO OOIIETro
00pa3oBaHUs TOHKHBI OTPAXKaTh:

OBjajeHue  YHUBEPCAJbHBIMH  Y4eOHBIMH  TO3HABATEJILHBIMU
JeHCTBUAMM:

1) 6a30BbI€e JJOrHYECKHE TeiCTBHA:



CaMOCTOATENIbHO  (popMyNIHpoBaTH H  aKTyaJIU3WpoBaTh MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUU MPUEMBI JIOTHYECKOTO MBIILICHUS
(amanu3a, cuHTe3a, CpaBHEHUs, Kiaccu]ukamuu, 000OIIEeHMs), PACKpPhIBAThH
CMBICJI OHMOJIOTMUECKHX TOHATUH (BBIICIATH WX XapakTEepHBbIC MPU3HAKH,
YCTaHABIUBAThH CBSI3U C APYTHMH MMOHATHSIMH ),

OMpeNeNsaTh 1LeNu JeITeIbHOCTH, 3a/aBasi MapaMeTpbl U KPUTEPUU UX
JOCTH)KEHHUS, COOTHOCHTH PE3YyJIbTaThl JACSATENIBHOCTH C TOCTaBICHHBIMU
HEJSIMU;

HCIIONL30BaTh OHOJIOTUYECKUE TOHSATUS 1Ji1 OOBsICHEHHS (DaKTOB U
SABJICHUUN KUBOW MPUPOJIBL;

CTPOUTH JIOTHYECKUE PACCYX JACHUS (MHIYKTUBHbBIC, IEITyKTUBHBIC, IO
aHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX
SIBJICHHSIX, (DOPMYJITUPOBAThH BBIBOJIBI M 3aKITFOUCHUS,

MPUMEHSATh  CXEMHO-MOJICTIBHBIC  CPEICTBA  JJIs  TPEACTABICHUS
CYIIIECTBCHHBIX CBS3CH M OTHOIICHWHA B M3y4aeMbIX OMOJOTHYECKUX OOBECKTaX,
a TaKkKe TMPOTHUBOPEUUH PA3HOTO POJia, BBIABICHHBIX B Pa3IUYHBIX
UH(OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YIETOM aHaIN3a UMEIONTUXCS
MaTepHaTbHBIX M HEMATePUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTb, OIEHUBATh COOTBETCTBHE
PE3yIbTATOB ILIEJISIM, OIIEHUBATh PUCKHU MOCJIEICTBUM EATETLHOCTH;

KOOPJIMHUPOBATh M BBIMOJHATH PabOTy B  YCJIOBHUSIX peajbHOTO,
BUPTYAJILHOTO 1 KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBHUS

BJIAJICTh HaBbIKAMH  y4COHO-HMCCIIEIOBATEIHCKOM u MIPOECKTHOMN
NEATEeIbHOCTH, HaBbIKAMHM  pa3pelieHus  npo0jeM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITCIIBHOMY ITOMCKY METOJIOB PEIICHUS MPAKTUICCKUX
3a/1a4, MPUMCHCHHIO Pa3IMYHBIX METOJOB MIO3HAHUS;

WCIIOJIB30BaTh PA3IUYHBbIC BHUABI JIEATEILHOCTH TIO TOJYYEHHUIO HOBOTO
3HAHMS, €r0 HMHTEPIPETAIlui, MPeoOpa30BaHUIO U MPUMEHEHUI0 B YYCOHBIX
CUTYaIMIX, B TOM YHCJIC TIPH CO3/TaHUH YICOHBIX U COIMATBHBIX TIPOSKTOB;

dbopMHupOBaTE  HAYYHBIM  THN  MBIIIICHUS,  BIAAETh  HAyYHOU
TEPMUHOJIOTHEH, KITFOUEBBIMH MOHATUSIMHU U METOJIAMU;

CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIE 3aJa4yll B 00pa30BaTEIHHOU
NESTETbHOCTH U KU3HEHHBIX CUTYaIUsX;



BBISIBIIATh TIPUYMHHO-CJICICTBEHHBIC CBSI3M M aKTyaJU3MpOBATh 3aaady,
BBIJIBUTATh TUIIOTE3y €€ PEIICHHs], HaXOIUTh apTyMEHTHI JUIsl TOKa3aTeIhCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS,

aHAJIM3UPOBATh TIOJYYEHHbIE B XOJI€ PEIICHUS 3aJayd pe3yJIbTaThl,
KPUTUYECKA OIICHUBATh WX JOCTOBEPHOCTh, MPOTHO3MPOBATH H3MEHCHUEC B
HOBBIX YCIIOBHSIX;

J1aBaTh OIICHKY HOBBIM CUTYaIlUsIM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT;

OCYUIECTBJISTh 1IEJICHANPABICHHBIN MTOUCK MEPEHOCca CPEJICTB U CIIOCOO0B
JENCTBUA B MPOGECCUOHANBHYIO CPENY;

YMETh MEePEHOCHUTh 3HAHUS B MO3HABATEIBHYIO U MPAKTHYECKYIO 00JIacTH
KU3HEICATCIHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC UJICH, TIPEIJIaraTh OPUTMHAIIbHBIE TIOIXO/IbI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, JOITYCKAIOIIHE aIbTePHATHBHBIC PEIICHUS.

3) pabora ¢ undpopmanueii:

OpHEHTHUPOBAThCSA B PA3NMYHBIX WMCTOYHWKAX HWHoOpMaruu (TEeKCTe
y4eOHOTO TMOCOOMs, HAy4YHO-TIOMYJISIPHOW  JUTeparype, OHOJOTHYECKUX
CJIOBApsAX M CIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B MHTepHeTe),
aHAIM3UPOBaTh HMH(POPMAIIUIO PA3IUYHBIX BHUAOB W (GOPM TIPEACTABICHHUS,
KPUTHYECKH OIEHUBATH €€ JJOCTOBEPHOCTH M HEPOTHBOPECUNBOCTH;

(dbopMyIMpOBATH 3aIIPOCH] U IPUMEHSThH PA3TUYHbIC METOIbI IPU TTOUCKE U
oTbope Ouojornyeckor WHQpOpMAIMK, HEOOXOJAMMOM ISl  BBITTOJTHEHUS
y4eOHBIX 33J1a4;

MpruoOpeTaTh OMBIT MCIOJIB30BAaHUS HH(POPMAITMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUHA, COBEPIIEHCTBOBATh KYJIbTYPY aKTHBHOTO  HMCIOJb30BaHUS
Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAIbHYI0 (GOpMYy TpEACTaBICHUS
ouosiornyeckod wuHpopmanuu (cxembl, rpaduKd, JUarpamMMbl, TaOIHIbI,
PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAYYHBIM S3BIK B KayeCTBE CpeACTBa Npu paboTe ¢
Ouonornyeckor wHGOpMAIUEH: TPUMEHATh XHUMHYECKUE, (U3MUECKHE W
MaTeMaTHYeCKHE 3HaKU U CUMBOJIbI, (pOpMYJIbl, aO0OpeBUATYpy, HOMEHKIATYPY,
UCIIOJI30BaTh M TPE0Opa3OBBIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HaTJISTHOCTH;

BIIQJICTh  HABBIKAMH  pACIIO3HABAHUS W 3alUThl  WHGOOpPMAIIHH,
nH()OPMAITMOHHOM 0€30TTaCHOCTH JIMYHOCTH.

OBjajieHUe YHMBEPCAJbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) oO1enne:



OCYIIECTBIISITh KOMMYHHKAallMMd BO BceX cdepax KHU3HH, aKTUBHO
y4acTBOBaTh B JHMAJOTe€ WM JTUCKYCCUH IO CYHIECTBY OOCYXIaeMOW TEMBbI
(ymeHue 3amaBaThb BOIIPOCHI, BBICKA3bIBATh CYXKJIECHUS  OTHOCHUTEIHHO
BBIIIOJTHEHUS MIPEJIaraéMoy 3a/1aud, YYUThIBATh UHTEPECH U COTJIACOBAHHOCTD
MO3ULIUANA JPYTUX YYACTHUKOB JUAIIOTA WU JUCKYCCHH);

pacno3HaBaTh HEBepOaJbHBIE CPEACTBA OOIICHMS, MOHUMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEIANOCHIIOK BOSHUKHOBEHUS KOH(MIMKTHBIX CUTYaIlUi,
YMETh CMSATYATh KOH(JIMKTHI U BECTH NEPETOBOPHI;

BJIQJICTh PA3IMUHBIMU CIIOCOOAMU OOIIEHUS ¥ B3aUMOJIEHCTBUS, TOHUMATh
HaMEpeHusi JApYyrux JIOJeH, TMpOSBIATh YBAXKUTEIbHOE OTHOIIEHHE K
co0eceTHUKY U B KOPPEKTHOU popMe (hopMyIMpoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOXO TOYKY 3PEHUS C MCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHAs eSITeJbHOCTh:

MOHUMAaTh W  HWCHOJb30BaTh  MpPEUMYyIIECTBA  KOMaHIHOM  H
WHIUBUYyaJIbHOM  pabOThl TpPH  PELIICHUH OHOJIOTMYECKOM  MpoOJIeMBl,
00OCHOBBIBaTh HEOO0XOAUMOCTh IIPUMEHEHUS IPYIIOBBIX dbopm
B3aUMOJEMCTBUS IPU pELIEHUH yueOHOW 3a/1auH;

BBIOMPATh TEMATUKY M METOAbl COBMECTHBIX NEUCTBHM C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJOT0 WiIE€HA KOJIEKTUBA;

OPUHUMATh 1EJIU COBMECTHOM JAESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATH JIEUCTBUA TI0 €€ JOCTUKEHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pacnpeneniaTb poid ¢ y4€TOM MHEHUN YYacCTHHUKOB, OOCYXXIaTh Pe3yJIbTaThl
COBMECTHOU paboThI;

OLICHMBATh Kauye€CTBO CBOET0 BKJIaJa M KaXKIOT0 y4YaCTHHKAa KOMAHJIbI B
oOLIMii pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeayiaraTb HOBBIE MPOEKTHI, OLIEHUBATh HJEU C MO3ULHUH HOBH3HBI,
OpUTMHAIBHOCTH, TPAKTUYECKON 3HAUNMOCTH;

OCYLIECTBJISITh TO3UTUBHOE CTPATETMYECKOE IOBEJCHUE B PA3IMYHBIX
CUTYALMSIX, IPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

OBJaeHNe YHHBEPCAJTbLHBIMY PEryJIsiTUBHBIMU JeCTBUAMM:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS BBIABJICHHS MPOOJEM MU MX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYAIUSX;

BbIOMpaTh HAa OCHOBE OMOJIOTMUYECKMX 3HAHWM IIEJIEBbIE U CMBICIOBBIC
YCTAHOBKH B CBOMX JIEMCTBHSIX U IMOCTYNKAX MO OTHOILIEHHIO K )KUBOW MPUPOJE,
CBOEMY 370POBBIO U 3I0POBBIO OKPYIKAFOIIHX;



CaMOCTOSITEIBHO ~ OCYIIECTBIIATh  IMO3HABATEIbHYK)  JIESITEIBbHOCTD,
BBISIBIIATh TPOOJIEMBI, CTaBUTh W (HOPMYJIUPOBATH COOCTBEHHBIC 3a/ayd B
00pa3oBaTeNbHOMN NEATEIbHOCTH U )KU3HEHHBIX CUTYAIIUX;

CaMOCTOSATENIbHO COCTaBJIATh IUIAH pEHIeHUs TpoOiemMbl ¢  y4ETOM
UMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH 1 TIPEATIOYTCHUN;

JlaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacliMpaTh paMKd  y4yeOHOTO TpeJMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHUM;

Jenatb ~ OCO3HAHHBIA  BBIOOp,  apryMeHTHpOBaTh  €ro,  Oparthb
OTBETCTBEHHOCTH 34 PEUICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

CIocoO0CTBOBATh (POPMUPOBAHUIO U TPOSIBICHHUIO IIUPOKOU IPYAUIIMHU B
Pa3HBIX 00JIACTSIX 3HAHMM, MOCTOSIHHO MOBBLINIATH CBOM 0OOpa30BaTENIbHBIA U
KYJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBHI B JICSITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LETSM;

BJQJICTh HAaBBIKAMHU IIO3HABATEIbHOM peIeKCHH KaK OCO3HaHUsA
COBEPIIAEMBIX JEUCTBUM W MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB H
OCHOBAHUM, UCIIOIB30BaTh MPUEMBI peJICKCUU JIJIsl OLICHKU CUTYyalluH, BEIOOpa
BEPHOI'0 PELICHUS;

yMETh OIIEHWBATh PUCKA UM CBOEBPEMEHHO IMPUHHMATh PEUIECHUS MO0 X
CHMXKEHUIO;

MPUHUMATh MOTHUBBI M APryMEHTHI JIPYTMX NPU aHAIU3E PE3yJIbTATOB
NEATEIbHOCTH;

3) npuHsATHE Ce0Os U APYTUX:

NpPUHUMATh Ce0sl, MOHUMAas CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

MPUHUMATh MOTHUBBI M APryMEHTHI JIPYTMX NPU aHAIU3E PE3yJIbTATOB
NEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIIMU JPYTOTO YeIOBEKa.

NPEAMETHBIE PE3YJIBTATHI

[IpeameTHbie pe3ynbTaThl ocBoeHus nporpammbl COO mo Ouosioruu Ha
0a30BOM YpOBHE BKJIOHAIOT cheuupuueckne a8 ydyeOHOro IpenmMera
«buonorus» HayuyHble 3HaHHS, YMEHHS M CHOCOOBI JAEHCTBHI MO OCBOCHHIO,
UMHTEpPIpPETallMd ¥ NpeoOpa30BaHUIO 3HAHHWM, BHABI JCSATENBHOCTH IO



MOJIy4YE€HUI0O HOBOTO 3HAHUS M MPUMEHEHHUIO 3HAHUN B PA3IMYHBIX YYEOHBIX
CUTyallMsIX, a TaKKEe B PEAIbHBIX JXU3HEHHBIX CHUTYyalHsX, CBSI3aHHBIX C
ouonorueii. B mporpamme npeaMeTHbIE pe3yNbTaThl MPEICTABIEHBI M0 roJam
00yueHus.

[IpenmeTHbIC pe3ybTaThl OCBOCHUS yueOHOTo mpenmMera «buomorus» ¢ 10
Kacce NOJDKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHMI O MeECT€ M pOJIM OUOJIOTMM B CHCTEME
HAyYHOTO 3HAHUS ECTECTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTUHbI MUpa U HAYyYHOTO MHUPOBO33PEHUS, O BKIAJE
pPOCCUHCKUX H 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(yHKUIHMOHATBHOM TPAMOTHOCTH Y€JIOBEKA JIJISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PacKphIBaTh COJEpKaHUE OMOJOTHYECKMX TEPMHUHOB M MOHSATHUM:
KU3Hb, KIETKa, OpraHu3M, MeTaboiu3M (OOMEH BEIIeCTB U IpeBpalleHue
SHEPruM), TOMEOCTa3 (CaMOpEeryJislus), YypOBHEBas OpraHu3alusi KUBBIX
CHUCTEM, CaMOBOCHPOU3BEICHHE (penpoykuus), HACJIEICTBEHHOCTb,
M3MEHUYHMBOCTb, POCT U Pa3BUTHE;

YMEHHME H3JaraTb OHOJOTMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHas,
MYTalMOHHAsI, LIEHTpaJibHAs JOrMa MOJEKyJsspHOW Ouosnoruu), 3axonsl (I
Menpnens, T. Moprana, H. 1. BaBuiioBa) u yuyenus (0 HeHTpax MHOT000pa3us u
MPOUCXOXKJIEHUS KyJIbTypHbIX pactenuid H. WM. Basunosa), omnpenensith
I'PAaHMLBI UX IPUMEHUMOCTH K )KUBBIM CUCTEMAM;

yMEHHE BJIaJETh METOIaMU HAyYHOT'O MO3HAaHUs B OMOJIOTUH: HAOII0ACHHUE
Y ONMCAHME JKUBBIX CUCTEM, IPOLECCOB U SIBJICHUM, OPraHU3als U IIPOBEICHHE
OMOJIOTUYECKOTO  AKCIEPUMEHTA, BBIABM)KEHHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXAY HCCIEAYyEMbIMH BEIMYUHAMH, OOBSICHEHUE MOIYYEHHBIX
PE3yIbTATOB, UCIIOJIB30BAHHBIX HAYYHBIX MTOHATUN, TEOPUI U 3aKOHOB, YMEHUE
JIeJ1aTh BBIBOJbI HA OCHOBAHUU IIOJyYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIICNATH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT
U DYKapHOT, OAHOKJIETOYHBIX WU MHOTOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH
IpOLIECCOB: OOMEHA BEIIECTB U MPEBPAILECHUS SHEPTUU B KIIeTKe, (POTOCUHTE3A,
MJIACTUYECKOTO M DHEPreTUYECKOro oOMeHa, XEMOCHHTE3a, MUTO03a, Meio3a,
OIUIOAOTBOPEHUS, PAa3MHOKEHHMs, WHIMBHIYyaJIbHOTO pA3BUTHA OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHSTH MOJyYEHHbIC 3HAHUS ISl OOBSICHEHUS OMOJIOTMYECKUX
MIPOLIECCOB U SIBJICHUM, JJISl IPUHATHS IIPAKTUYECKUX PEIICHUM B TOBCEHEBHOMN
KU3HU C LEJIbI0 oOecriedeHus] Oe30MacHOCTH CBOETO 3J0POBbS M 30POBBS
OKpYXaloIIMX JIIOAEH, COOJIOACHHS HOPM TIpPaMOTHOTO TOBEJIEHUS B
OKpY>Kalollled MPUPOJHON cpelie, MOHUMaHuE HEOOXOAUMOCTU HUCTIOIb30BAHUS



JOCTH)KEHU COBPEMEHHOM OMOJIOTMH U OMOTEXHOJOTMH JUIsl pallOHAIBHOIO
MPUPOIOTIOTH30BAHUS;

yMEHHUE pellaTh 2JJIEMEHTApHbIE TE€HETUYECKUE 3a/layd Ha MOHO- U
TUTHOPUIHOE CKpEIMBAaHKE, CIIETUIEHHOE HAclieJOBaHUE, COCTABISTH CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBAHMS IS TIPEACKA3aHMs HACICIOBAHUS MPU3HAKOB Y
OpraHU3MOB;

yYMEHUE BBIMIOJHATH J1a00paTOpHbIE U MpaKTUYECKue padoThl, COOIIOAATD
IpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKU OLIEHMBaTh M HHTEPIPETHPOBATH HHOOPMAIUIO
OMOJIOTHYECKOTO COJEp)KaHUs, BKIIOYAIONIYIO0 TICEBIAOHAYYHBIC 3HAHUS W3
pa3IUYHBIX HMCTOYHHUKOB (CpeACTBA MAacCoOBOM HMHGOpMANHWH, HAYIHO-
MOMYJISPHBIE MAaTEepUaibl), ITUUECKUE aCIEKThl COBPEMEHHBIX MCCIIEIOBAHUIN B
OuoN0oTHUH, METUITMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIICHUS,
0000mmass Ouonoruueckyro HMHGOPMAIMIO U3 HECKOJbKUX HCTOYHUKOB,
IPaMOTHO HMCTIOJL30BaTh MOHATUWHBIN anmapat OHOJIOTHH.

[IpeameTHbIC pe3ynbTaThl OCBOCHUS yueOHOTO npeamera «buonorus» 6 11
KJlacce JOIKHBI OTPAKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECT€ W POJU OUOJOTUM B CHUCTEME
HAy4YHOTO 3HAHMSI E€CTECTBEHHBIX HayK, B (OPMHUPOBAHWUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHUHBI MHUpPa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJC
POCCHICKHX H 3apyOCKHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OMOJIOTUH,
(GyHKIMOHATBHOM IPAMOTHOCTH YeJIOBEKA JIJIsl PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHE PacKphIBaTh COACPKaHUE OMOJOTHYCCKUX TEPMUHOB U TIOHSITHMA:
BUJI, TOMyJsuus, TeHOPOHJ, OHBOJIOLMS, JBIKYIIHME CWIbl (PaKTOphl)
ABOJIIOLINH, PUCTIOCOOJICHHOCTD OpraHU3MOB, BU1000pa30BaHKE,
AKOJIOTUYECKUE (PAKTOPBI, IKOCUCTEMA, TIPOYIIEHTHI, KOHCYMEHTBI, PEYIICHTHI,
LeTIH MUTaHUs, SKOJIOTUUECKas M1upaMuaa, OUoreoreHos3, onocdepa;

YMEHHE H3JIaraTh OWOJIOTMYECKHWE TEOpUHU (DBOIIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHS SBOJIONNH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoapiieBoro cxonactsa K. M. bapa, uepenoBanust TJIaBHBIX HAlpaBICHUN U
myTeit aBomonu A. H. CeBeprioBa, yuenust o 6uocdepe B. 1. Bepnaackoro),
OTIPEIEATh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

yYMEHHE BIIAJICTh METOIaMU HAyYHOTO MO3HAHUS B OMOJIOTHU: HAOIIOACHHE
Y OTIMCaHUE )KUBBIX CUCTEM, TIPOIIECCOB U SIBJICHUN, OpTraHU3AINSI U TIPOBEJCHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTA, BBIIBIDKCHHUE  THUIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXKIY HCCIEAYyeMbIMU BEIMYMHAMU, OOBSICHEHHE MOyYCHHBIX



PE3yIbTaTOB, UCITOIH30BAHHBIX HAYYHBIX MOHSATUH, TEOPUH M 3aKOHOB, YMEHHUE
JIeaTh BBIBOJIBI HA OCHOBAHUH TIOJyYCHHBIX PE3YyIbTATOB,;

yYMEHUE BBIACNATH CYIIECTBEHHbIE MPU3HAKK CTPOEHUS OUOJIOTMYECKUX
OOBEKTOB: BHJOB, MOMYJSLUNA, TPOAYLEHTOB, KOHCYMEHTOB, PpEIyICHTOB,
OMOTeOIeHO30B M SKOCHUCTEM, OCOOEHHOCTH MPOIECCOB: HACIEICTBEHHOU
M3MEHUYUBOCTH, €CTECTBEHHOTO otOopa, BUI000pa3oBaHus,
IPUCIOCOOJICHHOCTH OPraHU3MOB, JIEUCTBHS JKOJIOTHMYECKUX (AKTOPOB Ha
OpraHu3Mbl, TII€peHOCa BEIIECTB U TIOTOKA DJHEPIUM B IKOCUCTEMAX,
AHTPOIIOTCHHBIX M3MEHEHUU B HKOCHUCTEMAxX CBOEM MECTHOCTH, KPYroBOpOTa
BEIIIECTB U OMOTE€OXMMHUUECKHUX ITUKIIOB B Onocdepe;

yMEHHUE MTPUMEHSATD MMOTYYEHHBIC 3HAHUS IS O0BSICHEHHSI OMOJIOTHICCKUX
IIPOLIECCOB U ABJICHUM, JIJISI TPUHATHUS MIPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM
KU3HU C LEJbl0 oOecriedeHus] OE30MacHOCTH CBOErO 370POBbS M 30POBBS
OKpYXAIOIMX JIIOJIeH, COOJIOACHWS HOPM TpPaMOTHOTO TOBEACHUS B
OKpY>Karollled MpUpOAHOM cpeje, TOHUMMaHUEe HEOOXOAUMOCTH HCIIOIb30BAHUS
JTOCTWKECHUN COBPEMEHHOU onoJsioruu IS PALMOHAIIBHOTO
IPUPOOIIOIH30BAHNS;

yMEHHUE pellaTh JJIeMEHTapHbIe OHOJOTUYECKHE 3aJaud, COCTaBISATh
CXEMBI TIEpeHOCca BEIIECTB U SHEPTUHU B IKOCUCTEMaX (IIE€MU MUTAHUS);

YMEHHUE BBINOIHATH JA0OPATOPHBIE U MPAKTHUYECKUE pabOThl, COOMIOAATh
npaBuiIa mpu paboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKH OILICHMBaTh M HHTEPIPETHPOBATH HWHOOPMAIUIO
OMOJIOTUYECKOTO COJIEPKAHUS, BKIIOYAIONIYIO TICEBJAOHAYYHBIC 3HAHMUS W3
pa3TMYHBIX MCTOYHHUKOB (CpeACTBA MAacCOBOM HMHGOpMANHWH, HAYIHO-
MOMyJSIPHBIE ~ MaTepuajbl), pacCMAaTpUBaTh TJIOOAIBHBIE AIKOJIOTHYECKUE
po0IeMbI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
HO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIE W YCTHBIE COOOIIEHUS,
0000mass Ouojornueckyro HMHGOPMAIMIO U3 HECKOJbKUX HCTOYHUKOB,
I'PaMOTHO HMCTIOJB30BaTh MOHATUWHBIN anmapar OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbBIE
HaunmMeHoBaHMe pa3/iejioB U TeM uudpoBbie
Ne i/mn P Konrpoabnsie IIpakTuueckue (pp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
bubmuoreka [{OK
1 b 2 0.5
MIOTOTHA felk Hayra https://m.edso00.ru/7f41c292
2 JKuBBIE CHCTEMBI U UX OpraHU3aus 1 bubmmorexa [JOK
P H https://m.edso00.ru/7f41c292
bubnuoreka [{OK
3 X i 8 1
MMUYECKUH COCTaB M CTPOCHUE KIIETKU httos://m.edsoo.ru/7f41c292
bubmmoteka IIOK
4 K
FSHEACHTEILHOCTD 1T 6 https://m.edso0o.ru/7f41c292
5 PazmHOXEeHME M MHIUBUAYAIBHOE PA3BUTHE 5 1 bubmuoreka [IOK
OpraHU3MOB https://m.edsoo.ru/7f41c292
5 HacnenctBeHHOCTh M UBMEHYUBOCTD 3 15 bubmuoreka [{OK
OpraHu3MoB ' https://m.edso00.ru/7f41c292
7 Cenexuus opranu3moB. OCHOBBI 3 bubmmoreka HOK
OMOTEXHOJIOTHH https://m.edso00.ru/7f41c292
but6mmorexa [IOK
8 Pesepsiioe spens 1 https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOTPAMME



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

11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHuUe pa3iesioB H TeM uugpoBbIie
Ne ii/m P Konrpoabnbie IIpakTHueckue (mupp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
bubmuorexa [JOK
1 0 9 1
IBOMOUHORHAS OHONOTHS https://m.edsoo.ru/7f41cc74
5 Bo3HMKHOBEHUE U pa3BUTHE )KU3HU HA 9 05 bubnuorexa [JOK
Bemite ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
3 OPraHH3Mbl  OKPYXKAIOLAs Cpea > . https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
4 9
CooO1ecTBa U YKOJIOTHUECKHUE CUCTEMBbI https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
5 P 2
SSEPBHOE BpeMi https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TPOTPAMME



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




ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoka Bcero Kontpoanueie  Ipakruueckue u3ydyeHusi oOpasoBaTejibHbIE
padoThbI padoThI
pecypcsbl
bubmuorexa [JOK
1 buoiiorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo1bl TO3HAHUSA JKUBOM
npuposl. [Ipaktuyeckas padora
2 NIQ) 1p<<§ICHOJ'II:I)>30BaHI/Ie paalj)lHqHHX 1 0.5 bubmorexa LHOK
https://m.eds00.ru/863e6122
METO/IOB IIPY U3YUYEHUU
OMOJOTHYECKHX O0BEKTOBY
3 buonoruueckue cuctemsl, 1 bu6mmoreka [IOK
MIPOLIECCHI U UX U3YUYEHHUE https://m.eds00.ru/863e6564
4 XUMHUYECKU COCTaB KIIETKH. 1 bubmuorexa [JOK
Bopa u MmuHepanbHbie conu https://m.eds00.ru/863e674e
bu6nmoreka [JOK
5 benku. CoctaB u cTpoeHne 6EIKOB 1 httos://m.eds00.ru/863e6b72
DepMeHThI — OMOJIOTUYECKHE
KaranuzaTtopsl. JlabopaTopHas
5 pabora Ne 1 «M3yuenue 1 05 bubnmoreka [JOK
KaTaJTUTUYECKON aKTUBHOCTH https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJIM KaTamas3bl)»



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

bubmuorexa [JOK

! Yraesozet. JiumeaEL https://m.eds00.ru/863e6870
bubmuorexa [JOK
8 Hyxnentosbie kuciorsl. AT® https://m.edso00.ru/863e6d5c
9 Hcropus u meToas! u3ydeHus bubmumoreka [IOK
kietku. Kinetounas teopus https://m.eds00.ru/863e6e88
10 Knerka kak nenoctHas xxvuBas
cucreMa
CrpoeHnue 3yKkapruoTUYeCKOn
kieTku. JlabopaTopHas pabota No
2 «M3y4eHue CTpoeHus KIETOK bubnuoreka [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpPOIIpENapaTax u ux
OTIUCAHUE»
bu6mmoreka [IOK
12 OOMeH BelecTB Uil METaboJIN3M https://m.edsoo.ru/863e766¢
bu6mmorexa [IOK
13 ®otocnites. XemocHntes https://m.edso0o.ru/863e7c98
. bubnuoteka [JOK
14 dueprerueckuii oOmen https://m.edsoo.ru/863e7aae
JKu3HeHHBINH MK KIETKH.
Jlenenue kneTku. MuTos.
15 JlaGoparophas pabota Ne 3 05 bubnnoreka [HOK

«Habmonenre MUTO3a B KIIETKax
KOHUYMKa KOpeIllKa JTyKa Ha
TOTOBBIX MUKpOIIpEnapaTax»

https://m.edsoo.ru/863e7dc4



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

16 buocunTes Oenka. Peakims bubmuorexa [JOK
MaTpPU4YHOI'O0 CUHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [IOK
17 T —
pasCIAIIA — OHOCHHTES benka https://m.eds00.ru/863e796e
18 Hexkierounsie popmMbI )KU3HU — bubnnorexka [HOK
BUPYCBI https://m.eds00.ru/863e7540
bubmuorexa [JOK
DopMBI pa3MHOKEHUS
19 ODFAHIAMOE https://m.eds00.ru/863e81b6
p https://m.edsoo.ru/863e831e
N bubnuorexa [JOK
20 M
eHos https://m.edso0.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
21 OmnogotBopenue. JlabopaTopHas 05 bubnnoreka [JOK
pabota Ne 4 «3yuenue cTpoeHHs ' https://m.eds00.ru/863e81b6
MIOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOTIpEnapaTax»
29 WNHauBuyanbHOE pa3BUTHE bubnnoreka [JOK
OpraHu3MoOB https://m.eds00.ru/863e8436
I'enernka — Hayka o
23 HACJIEICTBEHHOCTH U bubmmorexa LOK
https://m.eds00.ru/863e86f2
U3MEHUYUBOCTH
3aKOHOMEPHOCTH HACTIEAOBAHUS
24 MPU3HAKOB. MOHOTHOpHIHOE bubmmorexa [JOK
P ] puA https://m.eds00.ru/863e8878
CKpEIINBAHHE
o5 JlurubpuiHoe CKperuBaHue. bubnuorexa [IOK

3aK0OH HE3aBHCUMOT'O

https://m.edsoo.ru/863e89a4



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

HaCJIe0BaHUS IPU3HAKOB
CleruieHHOE HACIeI0BaHUE

npu3HakoB. JlaboparopHas paboTa
No 5 «M3yuenue pe3ynbTaToB

bubmuorexa [JOK

26 MOHOFHOPH.NOLO 1 05 https://m.edsog ru/863e860
JUTHOPHUIHOTO CKPEIUBAHUS Y
Jp030(hUITBI HA TOTOBBIX
MHUKpOIIpenaparax»

97 I'enernka nona. HacinenoBanue bubmuorexa [JOK
MPU3HAKOB, CUEIJIEHHBIX C IIOJIOM https://m.edso00.ru/863e8c60
N3meHunBOCTS.

HenacnencrBennas
U3MEHYHMBOCTb. JJabopaTopHas
pabota Ne 6. 3yuenue bubnuoreka [IOK

28 . 0.5
MOAU(PUKAITMOHHON https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, TIOCTPOCHUE
BapHAIMOHHOTO psija U
BAPUALIMOHHON KPUBOI»

HacnencrBenHas u3MEHYHUBOCTb.
JlaGopaTtopnast pabota No 7. bubnmnoreka [JOK

29 . 0.5
«Ananu3 MyTanui y 1po30Quist https://m.edso0.ru/863e8efe
Ha TOTOBBIX MHKpOIIperapaTax»

bubmuoreka [JOK

30 Penernica wenosexa https://m.eds00.ru/863e8d78
PesepsHelit ypok. O6001eHue mo

31 Teme «HaciencTBeHHOCTh 1

HN3MCHYUBOCTb OPraHU3MOB)



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

32 Cenexnus Kak HayKa U TPOIECC 1 bubmmorexa [JOK
https://m.eds00.ru/863e9214
33 MeTobl U JOCTUKEHUSI CEIICKIITNHI 1 bubmuorexa [JOK
pacTEeHUN U KUBOTHBIX https://m.eds00.ru/863e9214
34 buotexHoiorus Kak orpacib 1 bubnnorexka [HOK
IIPOU3BOJICTBA https://m.eds00.ru/863e9336
OBILIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThbI padoThI
pecypcsbl
1 DBOJIIOLHS M METObI €€ N3YUEHUsI 1 bubmmorexa LIOK
t A Y https://m.edso0.ru/863ea20e
5 HUcropus pazsutus 1 bubnuorexa [JOK
MPEACTABJICHUI 00 YBOJIIOITUN https://m.edso0o.ru/863e9570
bu6mmoreka [IOK
3 M 1
HKPOIBOTHONHA https://m.edso0.ru/863e9cle
[Tonynsiiust Kak 3JeMeHTapHas
€AMHUIA BUJA U 3BOJIIOINH.
4 HI;60 I;To HI:B.}I abora JI\JI'O 1 1 0.5 bubmmorexa [OK
patoprai p B ' https://m.eds00.ru/863e99c6
«CpaBHEHUE BUJIOB 110
Mop(dorIornueckoMy KpUTEPHIO»
5 JIBroKyLIye cuisl (3J€EMEHTapHbIE 1 bubnnoreka [JOK
(bakTOpHbl) 3BOJIIOLIUU https://m.edsoo.ru/863e9da4
5 EctectBenHblIi1 0TOOp U €ro 1 bubnuoreka [IOK
hopmbI https://m.eds00.ru/863e9ed0
Pe3ynbrarsl 3BOMIOIUY:
MPUCTIOCOOTIEHHOCTh OPTaHU3MOB
7 1 BUJ1000pa3oBaHMeE. 1 05 bubnmoreka [JOK

JlabopaTtopHas pabota Ne 2
«Omnucanue mpuUCIoCOOJICHHOCTH
opraHu3Ma # €€ OTHOCUTEIHLHOTO

https://m.edsoo.ru/863e9fde



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

Xapakrepa»

Hanpasnenus u mytu

bubmuorexa [JOK

8 MAaKpO3BOJIFOLIMHI https://m.edso0o.ru/863e9cle
9 HeoOpaTtumocTs 3BoIIONNN
10 Uctopus xu3nu Ha 3emiie U
METO/bI €€ U3yUCHUs
1 ['uroressl MPOUCXOKACHUS )KU3HU bubnuorexa [JOK
Ha 3emie https://m.eds00.ru/863ea5a6
12 PazuTne xu3Hu Ha 3emMiie 1o bubmuorexa [JOK
3paM U Nepuojam https://m.edsoo.ru/863ea6be
OcCHOBHBIE 3TaIlbl BOITIOIUU
PaCTUTEIBLHOTO U KUBOTHOTO
mupa. [Ipaktinueckas padora Ne 1 bubnuoreka [IOK
13 0.5
«/3y4eHne UCKOMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHui 1 KUBOTHBIX B
KOJUIEKIIHSX
14 CoBpeMeHHas cucTema bubnmnoreka [JOK
OpraHr4eCcKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIOLMS YETTOBEKA bubnuoteka [JOK
(aHTpOTIOTEHE3) https://m.edsoo.ru/863eac2c
16 JIBmokyniue cuibl (pakTopsl) bubnnorexka [JOK
AHTPOTOTEHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH SBOJIOLHUU
YelioBeKa
18 UYenoBeueckue pachl ¥ IPUPOIHbIE bubnnorexa [JOK

ajarnTanuy 4€JI0BCKa

https://m.edsoo.ru/863eaea?2



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

PesepHblii ypok. O000mmenue no

19 Teme «Bo3HuKHOBEHME U
pa3BUTHE )XKU3HU Ha 3eMIIe»
20 DKOJIOTHS KaK HayKa
Cpenpl oOuTaHus u bubnmoreka [JOK
21
IKOJIOTHYECKHE (PaKTOPHI https://m.edsoo.ru/863eafec
AbGuotnyeckue GaKkToOpEI.
Jlaboparopnas pabota Ne 3.
«Mopddonornueckne 0COOEHHOCTH
22 ACTCHHI U3 Pa3HBIX MECT 0.5 bubmorexa LHOK
P P ' https://m.edsoo.ru/863eb10e
oburanusy. JlabopaTopHas pabora
Ne 4. «Bnusnue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYyCa)
bu6mmorexa [IOK
23 buotnueckue gpaktopsl
¢ p https://m.eds00.ru/863eb348
DKOJOTUYECKHE XapaKTePUCTUKU
nomynsun. [Ipaktudeckas
24 pabota Ne 2 «IToacuér mioTHOCTH 0.5
MOMYJISINI pa3HBIX BUIOB
pacTeHuin»
o5 Coo0bmiecTBa OpraHu3MOB — bubnnoreka [HOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI bubnmoreka [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHBIE TIOKa3aTENN
bubmuorexa [JOK
27 9KOCHUCTEMBI. JKOJIOTUYECKHE

nupamuibl. CBOMCTBA SKOCHCTEM.

https://m.edsoo.ru/863eb5fa



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

Cykueccus

28 [IpupoiHbIE S5KOCUCTEMBI 1

29 AHTpPOIIOT€HHbIE 3KOCUCTEMBI 1

30 buocdepa — rnobanpHas 1 bubnnorexka [HOK
3KOCHUCTEMA 3eMIIU https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnuorexa [JOK
ouochepsl https://m.eds00.ru/863ebd16

32 YenosedecTBo B Onocdepe 3emiu 1

33 CocyiecTBoBaHHE IPUPOJBI U 1 bubnnorexa [JOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHeIil ypok. O600ICHHE

34 teMbl «Coo0niecTBa u 1
HKOJIOTUYECKUE CHCTEMBD)

OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOT'PAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPHUAJIBI UIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET






