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HOACHUTEJBHASA 3AIIMCKA

[Ipu pa3paboTke mporpamMmsbl 1Mo OMOJOTUU TEOPETUUYECKYIO OCHOBY IS
ompeneeHusT MOAX0A0B K (hOPMHUPOBAHUIO COACPIKAHUSA YUEOHOTO TpeaMeTa
«buonorus» cocraBunM: KoHuenryaiabHele nosiokeHuss DPIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LIEJIeH, COJEp>KaHUs, PE3yJbTaTOB OOy4YEHUS W
TpeOOBaHMI K YPOBHIO TMOJTOTOBKH BBITYCKHUKOB, TOJIOKEHHUS 00 OOIIUX
HeIsIX M NPUHIMIAX, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI
cpeaHero oo6bmero oOpasoBanusi B Poccuiickoit ®Denepainuu, a Takke
MTOJIOXKEHUS O crieruprKe OMOIOTHH, €€ 3HAUYCHNUU B TIO3HAHUY KHBOW MPUPOIBI
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 OOY4YeHWs, BOCIHUTAHWUS W PA3BUTHS OOYYAIOIIMXCS CPEICTBAMH
yueOHOoro mnpenmera «buomorus», omnpeaenser oOsA3aTENbHOE MPEIMETHOE
collepKaHUE, €ro CTPYKTypy, paclpeiesieHue 1o pas3feinaM U TeMaw,
PEKOMEHIyEeMYI0 TIOCJIEIOBATeILHOCTh H3YUYEHHUs Y4eOHOro Marepuana C
y4ETOM  MEXKIPEAMETHBIX W BHYTPUIPEIMETHBIX  CBSI3CH,  JIOTMKHU
00pa3oBaTEILHOIO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEH 00yJarommuXCs.

B nporpamme 1o OMOJOTMM TakKe YUYUTHIBAIOTCA TpeOOBaHUS K
TUTAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM pe3yjIbTaTam
oOyueHuss B (OPMUPOBAHMU OCHOBHBIX BHJIOB Y4EOHO-TIO3HABATEIHHOMN
NeATEeIbHOCTH/YUeOHbIX JEeUCTBUN OOYyYaromMXCsl MO OCBOEHHUIO COJIEPKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B mporpamme mno Ouomormm (10—11 xmaccel, ©6a30BBIA YpOBEHB)
peann30BaH IMPUHIUI TPEEMCTBEHHOCTH B HM3YyYCHHHM OHWOJIOTHH, Ojarojaps
yeMy B HEH TIpOCMaTpUBaeTCS HAMpaBICHHOCTh Ha pPa3BUTHE 3HAHUH,
CBS3aHHBIX C (OPMUPOBAHHEM E€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
IIEHHOCTHBIX ~ OPHWEHTAIIMA  JIMYHOCTH,  SKOJOTMYECKOTO  MBIIUICHUS,
MPEACTABICHU O 370pOBOM 00paze XU3HU W OEpPEeKHBIM OTHOIIEHHUEM K
OKpyKarouien TnpupogHon cpeae. Ilostomy Hapsagy ¢  U3y4YEHHUEM
00111€0M0JIOTUYECKUX TEOPHM, a TaKKe 3HAHUM O CTPOCHHM >KUBBIX CHUCTEM
Pa3HOTO paHra W CYIIHOCTH OCHOBHBIX NPOTEKAIONIMX B HUX IMPOIIECCOB B
mporpaMme Mo OHMOJIOTHH YAEIEHO BHUMAHHE HCIIOJIb30BAHUIO TOTYYCHHBIX
3HAHWI B TOBCEHEBHOM >KU3HU JIJIsl PEIICHUs] PUKIIAIHBIX 3a/1a4, B TOM YHUCJIE:
npopUIaKTUKKA  HACIEACTBEHHBIX  3a00J€BaHUU  YEJIOBEKa,  MEIUKO-
F€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJOTUYECKU



L[EJIECOO0PA3HOr0 MOBEACHUS B OKPY’KAIOIIEH MPUPOAHOM cpene, aHaiu3a
BIUSTHUS XO3AWCTBEHHOM JEATEIILHOCTH YEJIOBEKAa HA COCTOSIHUE MPHUPOJHBIX U
UCKYCCTBEHHBIX  OJKOCHUCTEM. YCWICHHE BHHUMAHHMS K  IPHUKIATHOU
HampaBJICHHOCTH  yueOHoro  mpeamera  «buosnorus»  MpOAUKTOBAHO
HE0OXOAMMOCTBIO 00€CIIeUeHUsl YCIOBUM U pEUIEHUs] OJHOM W3 aKTyaJlbHBIX
3aa4 IIKOJIBHOTO OMOJOTHYECKOro oOpa3oBaHMs, KOTOpas Mperoiaraet
dbopmupoBaHre y 00y4arOUXCsl CIIOCOOHOCTH aaNTUPOBATHCA K U3MEHEHUSIM
JTUHAMUYHO Pa3BUBAIOIIETOCS] COBPEMEHHOI'O MHUpA.

buonorust Ha ypoBHe cpeaHero oOIero o0pa3oBaHUs 3aHUMAET Ba)KHOE
Mecto. OHa oOecrieunBaeT (HOPMUPOBAHUE y OOYUAIOMIMXCS MPEACTABICHUMN O
Hay4YHOU KapTHHE MHUpa, paciiupseT U 0000IIaeT 3HaHus O )KMBOW PHUPOAE, €€
OTJIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOM OpraHM3ali U 3BOJIIOLMH, CO3JAET
yCIOBUSL JJIsi: TO3HAHMSA 3aKOHOB JKMBOM NPUPOJbL, (OPMUPOBAHUSA
(PyHKUIHMOHATBHOW TI'PaMOTHOCTH, HAaBBIKOB 3/I0pOBOr0 M Oe30macHoro olOpasa
KU3HU, OKOJIOTMYECKOTO MBIIUICHUS, [EHHOCTHOTO OTHOIICHHS K >KUBOH
MIPUPOJIC U YETIOBEKY.

bonbmioe  3HaueHue  OuoyOTMS  MMEET  TakXke Uil  pellleHus
BOCITUTATEIBHBIX W PA3BUBAIONIMX 3a7a4 CpeaHero ooOiiero oOpa3oBaHUS,
colanu3anuu olyyaromuxcsa. M3ydenne OUOIOTHM OOECIEeYMBAET YCIOBUS
LTS dbopMUpOBaHHS  HMHTEIEKTYaJIbHBIX, KOMMYHHUKAIIHOHHBIX U
MH(POPMAIIMOHHBIX  HAaBBIKOB, JCTETUYECKOM  KyJIbTYpbl, CIOCOOCTBYET
UHTErpaluyu OMOJIOTUYECKUX 3HAHUM C MPEACTaBICHUSMU U3 JIPYTHX y4eOHBIX
OpeaIMEeTOB, B 4YacTHOCTH, (QU3MKM, XuMuu u Teorpaduu. HaspanHble
MOJIOKEHHUsSI O TpeJHa3HadeHHH ydeOHoro mpeamera «buomorus» coctaBuiu
OCHOBY IJIsl OINpEAENeHUS TOAXOAOB K OTOOPY MU CTPYKTYPHPOBAHHIO €TO
COJIepKaHusl, MPEACTABICHHOTO B MPOTrpaMMe 10 OUOJIOTHH.

OT160p conepxanust yueOHoro npenmMera «buosorus» Ha 0a30BOM ypOBHE
OCYHIECTBIEH € MO3UIMI KyJIbTypOCOOOPA3HOTO MOAXOAA, B COOTBETCTBUU C
KOTOpPBIM OOydJaromuecs AOHKHBI OCBOMTH 3HAHUS M YMEHUS, 3HAUUMBIC TS
dbopmupoBaHus OOIIEH KyJIbTYpbl, OMNPEICIAIONIUME aJCKBATHOE IOBEICHUE
YeJIOBEKAa B OKPY’KAIOIIEH MPUPOIHOM Cpelie, BOCTPEOOBAaHHBIE B TTIOBCEIHEBHOM
KU3HU U MIPAKTHUECKOH JesaTenbHOCcTH. Oco00e MEeCTO B ATOM cHCTeMe 3HAHUMN
3aHUMAIOT  DJIEMEHTBHl  COACPKAHMS, KOTOPBIE CIyXaT OCHOBOW  JJisi
dbopMHpOBaHUA TPEACTaBICHU O COBPEMEHHON eCTECTBEHHO-HAYYHOMU
KapTHHE MHUpa W I[EHHOCTHBIX OPUEHTAIMSIX JHUYHOCTH, CIIOCOOCTBYIOIIUX
ryMaHU3aluyd OMOJI0THYeCKOro 00pa3oBaHMUs.

CrtpyKTypHpoBaHHE COAEpX)aHUS Y4eOHOro MmaTepuaja B MpOrpamme 1o
OMOJIOTUM OCYHIECTBICHO C Y4Y€TOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUU 00



OTJIMYUTENBHBIX OCOOEHHOCTSIX KMBOW MPUPOJIBI, O €€ YPOBHEBOM OpraHU3aLNH
M B3BOJIOUMHA. B COOTBETCTBMM € 3THM B CTPYKType Y4e€OHOro MpeameTa
«bHoN0THS BBIICIECHBI CIEIYIOIINE COAEpKATEIbHbIEC JIMHUU: «bHosorus kak
Hayka. MeTo/ipl Hay4YHOTO No3HaHUs», «KieTka kak Ouojoruyeckas CUCTEMay,
«Opranm3m kak Owuonoruueckas cuctema», «CucreMa U MHOroo0Opasue
OpraHUYEeCKOr0 MUpa», «OBOJIOLUUA JKUBOW MPUPOABDY, «IKOCUCTEMBI H
IPUCYIINE UM 3aKOHOMEPHOCTH.

Lens u3ydenus yuebHoro npeamera «buosorus» Ha 6a30BOM ypoBHE —
OBJIaJICHHE OOyYarolMMHCS 3HAaHUSAMH O CTPYKTYPHO-(YHKIIMOHAIbHON
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 1enu u3ydyeHus ydeOHoro mpenmera «buosorusp» Ha
0a30BOM ypOBHE 00ECIIEUMBACTCS PEIICHUEM CIEAYIONINX 3a]1ay:

OCBOCHHME O0YYaIOIIMMHCS CHCTEMbl 3HAHHA O OMOJOTMYECKUX TEOPUSX,
VUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTE3aX, MpPaBWIAX, CIyXaIluxX
OCHOBOM 11711 JOPMUPOBAHUS MPEJCTABICHUIN O €CTECTBEHHO-HAYYHOU KapTHUHE
MHUpPa, O METoJaXx HayyHOro TO3HAHUS, CTPOECHUH, MHOT000pa3uu WU
OCOOEHHOCTSIX JKMBBIX CHUCTEM DPA3HOTO YpPOBHS OPTraHHU3allMH, BbLAAIOLIMXCS
OTKPBITUSAX U COBPEMEHHBIX HCCIIEJOBAHUSAX B OMOJIOTUH;

(opMupoBaHre y oOydaromuxcsl O3HABATENbHBIX, HHTEIJIEKTYaJIbHBIX U
TBOPYECKUX CIOCOOHOCTEH B MpOLECCe aHalIM3a JaHHBIX O MyTAX Pa3BUTUA B
OMOJIOTMM HAYYHBIX B3TJISAOB, MJIEH U MOAXOAOB K M3YYEHMIO KUBBIX CUCTEM
Pa3HOTO YPOBHS OPraHU3alUY;

CTAaHOBJICHHE Yy OOydYalomMxcs OoO0mel KyabTypbl, (YHKIMOHAIBHOU
IrPaMOTHOCTH, pa3BUTHE YMEHUH OOBICHATH M  OLEHUBATh  SIBJICHUSA
OKPY’KaIOIIEr0 MHUpAa >KMUBOM NPHPOABI HAa OCHOBAaHWM 3HAHUW U OIBITA,
MOJIyYEHHBIX MPU U3YYEHUU OMOJIOTUY;

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

BOCIUTAaHHUE YOEKIEHHOCTH B BO3MOXXHOCTHU MO3HAHUS YEJIOBEKOM KHBOU
IPUPOJIbI, HEOOXOIUMOCTH OEpeXKHOTO OTHOIIEHUS K HEW, CcoOJIoAeHuUs
ATUYECKUX HOPM IIPU MPOBEACHUU OMOJOTUYECKUX UCCIEI0BAHUT;

OCO3HaHUE IIEHHOCTH OMOJIOTMYECKUX 3HAHUW 7Sl MOBBIIICHHUS YpPOBHS
HKOJIOTMYECKOM KYJIbTYpPHI, 111 (GOPMUPOBAHHS HAYYHOTO MUPOBO33PEHUS;

[IpUMEHEHNE MPUOOPETEHHBIX 3HAHUI U YMEHUI B MOBCEIHEBHON KU3HH
JUISl OLIEHKH TIOCJIEICTBUI CBOEH AEATEIBHOCTHU M0 OTHOIIEHUIO K OKPYKAIOILIEH



cpene, COOCTBEHHOMY 3/0pPOBbIO, OOOCHOBaHHWE U COOJIIOIGHHE MeEp
poIaKTHKN 3a00I€BaHUT.

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

Jlnst w3ydenumst Owonornd Ha 0a30BOM YPOBHE CpPEIHEro OOIIero
obpazoBaHus oTBoauTca 68 yacos: B 10 kimacce — 34 yaca (1 yac B Hezieno), B
11 xnacce — 34 gaca (1 yac B HezleIIO).



COILEPKXAHUE OBYYEHUSA
10 KJTACC

Tema 1. buosiorusi kKak Hayka.

buonorus xak Hayka. CBS3b OMOJIOTHH C OOIIIECTBEHHBIMU, TEXHUYECKUMU
U JIPyTUMHU €CTECTBEHHBIMH HayKaMu, (GUIOCOPHei, ITHUKON, ICTETUKOW U
npaBoM. Ponp Ouosiorum B (OpMHPOBAHWM COBPEMEHHOW HAyYHON KapTHUHBI
mupa. CucreMa OMOJIOTHYECKHUX HaYK.

Meronpl TO3HAHUS JKUBOM MpUPOIbl (HAOIIOJEHUE, OSKCIEPUMEHT,
omMHCaHWe, H3MEpeHue, Kiaccuukanus, MOJEIUPOBaHUE, CTAaTUCTUYECKAs
00paboTKa TaHHBIX ).

JleMoHcTpanuu:

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

Tabnuibl 1 cxeMbl: «MeTO bl TO3HAHUS )KUBOU TTPUPOIBD).

JlabopaTopHble U NIpaKTHYECKHE PAdOThI:

[Ipaktuueckas padora Ne 1. «Mcnonb3oBaHue pazIUYHBIX METOJOB IMPHU
U3YUYCHUH OMOJIOTHUYECKUX 00BEKTOBY.

Tema 2. )KuBble CHCTeMbI U MX OPTraHU3AIUS.

Kusbie cucteMbl (OMOCHUCTEMBI) KaK NpeAMET H3y4YeHUsS OHOJIOTHHU.
OTnuyue KUBBIX CUCTEM OT HEOPTaHUUECKON TTPUPO/IBI.

CpoiicTBa OHOcHCTEM U HX pa3HOOOpa3ue. YPOBHM OpraHU3ALUH
OMOCHCTEM: MOJICKYJISIpHBIM, KJICTOYHBIA, TKaHEBBIA, OPTaHU3MCHHBIM,
MOIYJISITUOHHO-BUIOBOM, DKOCHUCTEMHBIN (OMOTEOIICHOTHYCCKHIA ),
Oonoc@epHsbIii.

JdeMoHcTpanuu:

Tabmuubr u  cxeMbl: «OCHOBHBIE TIPHU3HAKH JKU3HU», «YPOBHHU
OpraHu3aluy KUBOU TPUPOIBD.

Oo6opynoBanue: Mmojensb MoJiekyisl JJHK.

Tema 3. Xumnueckuii COCTAB U CTPOCHHUE KIECTKH.

XUMHUYECKUN COCTAB KJIETKU. XUMHUYECKHUE JIIEMEHTBI: MAKPOJIEMEHTHI,
MHKpPO3JIeMEeHThI. Boia 1 MuHEpaibHbIE BELIECTBA.

OyHKIMM BOALI M MUHEpAJbHBIX BellecTB B kietke. Ilogaep:kanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u crpoeHure 6eIKOB. AMUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHnmble W 3aMEHHMMBbIE AMHUHOKHUCIOTBI. AMWHOKHCIIOTHBIA COCTaB.
YpoBHU CTPYKTYpBI OEITKOBOI MOJICKYJIbI (IEpPBUYHAS, BTOPUYHAS, TPETUIHAS U



YETBEPTUYHASL CTPYKTypa). XMMHYECKHE CBOMICTBa OenkoB. buonorumueckue
GyHKIMN OEIKOB.

®epMmeHTHl — Ouosioruueckue Karamuzatopsl. CrTpoeHue QepmeHTa:
aKTUBHBIA LEHTp, cyOcTpatHas crneuuduuHoctb. Kodepmentsl. BuramuHsI.
OTnuunst GpepMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYrneBoasl: MoOHOcaxapuabel (TJIOKo3a, pubo3a U JAe30Kcuprbdo3a),
aucaxapuibel (caxaposa, JlakTo3a) W MoJucaxapubl (Kpaxmani, TIUKOTEH,
1eJUTI0I103a). buonorndyeckue GyHKIMH YTIIEBOIOB.

Jlununel: Tpurnuuepunsl, Qochomunuasl, crepouasl. ['napodunasHO-
ruipodoOHbIle CcBOMCTBA. buonormueckue ¢GyHKkuuu aunuaoB. CpaBHEHUE
YIJIEBOJOB, OEJIKOB U JIMIHUI0B KaK UCTOYHUKOB SHEPTUU.

Hykneunoseie xucnotel: JJHK wu PHK. Hykneotnnsr — MoHOMEpHI
HykJIenHOBBIX KucaoT. Crpoenne u ¢ynkuumun JIHK. Crpoenue u ¢yHKIuu
PHK. Buast PHK. AT®: ctpoenue u GyHKIIUU.

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

Knerka kak nenoctHas >xkuBas cucrema. OOmMe TNPU3HAKU KIETOK:
3aMKHyTasi HapyxHasi meMOpana, Monekysbl JJHK kak renernueckuii anmapar,
CUCTEMa CUHTE3a OelKa.

Tunsl kieTok: sykapuoTHdeckas MU mpokapuotuyeckas. OcoOeHHOCTH
CTpOoeHHus TpokapuoTudeckoi kietku. Kinerounas crenka Oaktepuii. CTpoeHue
AYKapUOTHYECKON KIETKHM. OCHOBHBIC OTJIMYMS PACTUTEIBHOM, XKWBOTHOU H
IrpUOHON KJIETKH.

IToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, MIIMKOKAJIMUKC,
ux ¢ysakmnuu. [lnazmatuyeckas wmemOpana, e€ cBoiicTBa ©  (DYHKIUH.
[urorutazma u e€ opranouzanl. OgHomemOpanHbie opraHoubl kietku: JIIC,
armapatr  [onbmxu, Jsm3ocombl. [loyaBTOHOMHBIE —OpraHOMABI  KJIETKH:
MUTOXOHAPUHU, TIACTUIBL. [IpoucxoxkaeHue MUTOXOHIPUM W miacTui. Bumsl
wiactua. HemeMOpanHble opraHOMJIbI KJIETKU: pUOOCOMBI, KIETOYHBIA LEHTP,
LEHTPHUOJIU, PECHUYKH, KI'YTUKH. DyHKIIMKY OPraHOMJOB KJIETKU. BKiroueHus.

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

TpaHcnopT BEIECTB B KIETKE.

JleMoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. lneiinen, P. Bupxos,
JIx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.



Huarpammel:  «PacnipeneneHne XUMHYECKMX 3JJIEMEHTOB B HEXHUBOU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEH .

Tabmuubr u cxemsl: «lleproguyeckas TadaUIa XUMHUUECKUX 2JIEMEHTOBY,
«CTpoeHue MoOJeKyabl BOAbly, «buocuHre3 Oenkay, «CTpoeHUE MOJIEKYJIbI
oenka», «Ctpoenue depmentay, «Hykmennosbie kucnotsl. [IHK», «Ctpoenne
Mosiekysibl  AT®», «CrpoeHue 3SyKapuoTHUECKOW KIeTKnw», «CTpoeHue
KUBOTHOW  KIETKW», «CTpoeHue pacTUTENbHOM KIEeTKW», «CTpoeHue
IPOKAPUOTUYECKOW KIETKW», «CTpoeHHE sApa KIETKW», «YTIEBOIBI»,
«JInmmmaeny.

O6opynoBaHue: CBETOBOW MHKPOCKOI, 00OpYJIOBaHUE ISl MPOBEICHUS
HaOJIOJICHUM, W3MEPEHUN, IKCICPUMEHTOB, MUKPOIpENapaThl PaCTUTEIIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

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

JlaGoparopuass pabora Ne 2. «M3yueHue CTpoeHHUsI KJIETOK PaCTCHH,
KUBOTHBIX M OaKTEpHil 1O MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpenapaTax u ux
OTIMCAHUE.

Tema 4. /KusHeaesiTeJIbHOCTD KJICTKH.

OOMeH BellecTB, WU MeTab0IU3M. ACCUMUIIALINS (TIJTACTUYECKUN OOMEH)
U JUCCUMWIAIMS (PHEPreTUYeCKUii 0OMEH) — JIB€ CTOPOHBI €MHOTO IMpoIecca
meTtabonu3ma. Poiib 3aKOHOB COXpaHEHHUs BEIIECTB M DHEPTrUU B MOHUMAHHUH
MeTabou3ma.

Tunbr oOmeHa BemecTB: aBTOTpodHBIN U rerepoTpodHbii. Poib
dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUU YHEPTUH B KIIETKE.

®dortocunTe3. CBeroBas u TemHOBas a3l (GoTocuHTe3a. Peaknun
doTocunTe3a. DddeKkTUBHOCTL (PoTocuHTE3a. 3HaueHHe (OTOCHHTE3a IS
KU3HU Ha 3emuie. BnusHue ycnoBuit cpenbl Ha (OTOCHHTE3 M CIIOCOOBI
MOBBIIIEHUS €70 MPOTYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUH.

XeMocuHTe3. XeMOCHUHTE3UpYIole OakTepuu. 3HAYCHHE XEMOCHUHTE3a
JUIA )KU3HHU Ha 3eMIIe.

DHepreTUdeckuii 0OMEeH B KJIeTKe. PacIeruienre BeIecTB, BhIICICHUE U
aKKyMyJIMPOBaHUE OJHEPruud B KJETKE. JTalbl SHEPreTHYECKOro oOMeHa.
I'mukonus. bpoxenue u ero BuApl. KuciopogHoe okucieHue, WId KIETOYHOE
JIbIXaHUE. OxkucnurenbHoe dbochopunmupoBaHue. D¢ddexTuBHOCTH
HHEPreTUUECKOro 0OMeHa.

Peakuuu wmatpuunoro cuntTe3a. ['enermueckas wunpopmanusa u JHK.
Peanuzanus renernueckoid MH(oOpmManuu B KieTKe. ['@HeTHYeCKUil KoJl U ero



cBorcTtBa. TpaHckpuniuss — wMarpuunbli cuHTte3 PHK. Tpancmsanma —
ouocunTe3 Oenka. Otambl TpaHciaauuu. KoaupoBaHue aMUHOKHCIOT. Pomb
pubocom B OmocuHTE3€e OerKa.

Heknerounsie ¢hopmbl ku3HU — BUpPYCHI. MicTopust oTKpeiTHs BUpycoB (/1.
N. UBanoBckuit). OCOOEHHOCTU CTPOEHUS M >KU3HEHHOTO IIMKJIa BUPYCOB.
bakrepnodaru. bonesnm pacTeHull, >XMBOTHBIX M 4YEJIOBEKA, BHI3BIBACMBIC
BUpycamu. Bupyc nmmynoaedunura yenoseka (BUUY) — Bo36ynurens CITN da.
OOpatHast  TpaHCKpWMIMs, peBepraza W  uHTerpasa. lIpodunakruka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JI€BaHUIA.

JleMoHcTpanuu:

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

Tabnuubr u cxeMmbl: «Tumnel nutanusy, «MeTtadboauzm», « MUTOXOHIPU,
«HepreTuyeckuit 0OMeny», «Xioporuiact», «Potocuntes», «Ctpoerue JJHK»,
«Ctpoenue u (GyHKIIMOHUpOBaHUE TreHa», «CuHTe3 Oenkay, «l eHeTH4yecKuit
ko1, «Bupyce», «bakrtepuodarn», «CtpoeHre U KU3HEHHBIA IUKJI BHpyca
CIIN da, 6aktepuodaray, «Permmukarus [JHK».

OG6opynoBaHue: MOJEJA-ANIIIAKAIAN «Y n1BoeHHE JJHK 151
TpaHCKpUMIus», «brnocunres 6enka», «CTpoeHUE KIETKH», MOJIETh CTPYKTY PbI
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
OPTraHU3MOB.

Henenue knetkn — Muto3. Ctaauu mutosa. [Iponecchl, npoucxoasiine Ha
Pa3HBIX CTAAUSAX MUTO3a. BUOJOTUYECKHN CMBICII MUTO3A.

[Iporpammupyemas rubesb KJIETKH — aronTo3.

@opMbI pa3MHOXKEHHUSI OpraHU3MOB: Oecnojioe u TMosioBoe. Buasl
Oecrojioro  pa3MHOKEHHS:  JIeJICHHEe HaJABOE, TIMOYKOBAaHWE OJHO- U
MHOTOKJIETOYHBIX, criopooOpa3zoBaHue, BET€TATUBHOE  Pa3MHOXCHHUE.
HckyccTBEHHOE KIOHUPOBAaHUE OPTaHU3MOB, €0 3HAUYECHUE IS CEJICKLINH.

[TonoBoe pa3MHOKEHHUE, €70 OTIUYHS OT OECTIOJIOTO.

Meiio3. Cranuu meiio3a. IIpouecchl, npoucxoadimue Ha CTagusx Menosa.
IloBenenne xpomocoM B Meno3e. KpoccuHrosep. bHOIOrnueckui CMbICI U
3Ha4YEHUE MENo3a.



['ameTorenes — mporecc 00pa3oBaHMs TOJIOBBIX KIETOK Y YKUBOTHBIX.
[TonoBekle kene3bl: CEMEHHUKU U IMYHUKA. OOpa3oBaHUE U pPa3BUTHE MOJOBBIX
KJIETOK — raMeT (CrepMaTo30ui, SHIEKIIeTKa) — CIepMaToreHe3 U OBOICHE3.
Oco0EHHOCTH CTpOEHUsl SUIEKIETOK U CrepMaTo30uaoB. OII0I0TBOPEHHE.
[TapTenorenes.

NunuBuayanbHoe pa3BUTHE (OHTOrEHE3). OMOpPUOHAIBLHOE pPa3BUTHUE
(amOpuorenes). Jtarbl IMOPUOHATBHOTO PA3BUTHS Y TTO3BOHOYHBIX JKUBOTHBIX:
IpoOsieHue, racTpyJssius, opraHorenes. [loctamOpruonansHoe pa3BuTHe. THIIBI
MOCTAIMOPUOHAIBHOTO Pa3BUTHS: MPsMOE, HEMpsMoe (JIMYuHOYHOE). BrusHue
Cpebl Ha pa3BUTHE OPTaHU3MOB, (haKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKACHHBIC
YpPOACTBA.

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

JleMoHcTpanuu:

Tabmuupl 1 cxembl: «DOpMBI pa3MHOKEHHUS OPraHU3MOBY», «JlBoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHui», «BereratuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenue kietku Oaxrtepuit», «CTpPOCHHUE TOJOBBIX KIETOKY,
«Ctpoenue xpomocoMbl», «Kiietounslii ukiy, «Permmukanus JJHK», «Mutos»,
«Meiiosy, «IIpamoe u HenpsiMoe pa3BUTHEY», «['aMeTOTeHE3 y MIIEKOITUTAOIINX
1 4eNioBeKa», « OCHOBHBIEC CTaUH OHTOTCHE3a.

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

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JlaGoparopHnas pabora Ne 3. «HabmoneHue MuTO3a B KJIETKaX KOHUYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTax.

JlaGoparopnas padora No 4. «M3ydeHue CTpoeHHUs MOJIOBBIX KIJIETOK Ha
TOTOBBIX MUKpOTpenapaTaxy».

Tema 6. HacsieAcTBEHHOCTh M1 KBMEHYMBOCTH OPraHU3MOB.

IIpenmer w 3amaum reHetuku. lMcropus pasButus reHeTHkd. Ponb
IIUTOJIOTHH M AMOPUOJIOTUU B CTAHOBJICHWM TE€HETUKH. BKiajm poccUiiCKuX |
3apyOeXHbIX  YUY€HBIX B  pa3BUTHE TEHETUKH. MeEToIbl  T€HETUKH
(ruOpUAOJIOTUYECKUN,  LUTOTCHETHMYECKHH,  MOJIEKYJISIPHO-T€HETUYECKUI).
OcCHOBHbBIE TEHETUYECKHE TOHATHUA. ['eHeTHUeCKass CHMBOJIMKA, UCIIOJIb3yeMasi B
CXEMax CKpEIVBaHUMN.

3aKOHOMEpPHOCTM  HACJIeIOBaHUs  MPU3HAKOB, YCTAHOBJEHHbIE [
Mennenem. MoHoruOpuaHOe CKpellMBaHue. 3aKOH €IUHO0-00pa3usi THOpPUI0B



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

JuruOpuaHoe CKpenBaHue. 3aKOH HE3aBHCHMOTO  HACJEeJIO0BAHMS
npu3HakoB. lluToreHernyeckrue OCHOBBI  JTUTHOPUIHOTO  CKpEIIMBAaHMUS.
AHanmsupyouee CKpEILMBAHUE. Hcnonp3oBanne AHAJIM3UPYIOLIETO
CKpEILUBAHUSA JIJIsl ONIPEICIICHUS] TEHOTUIA OCOOU.

CuemienHoe HacienoBaHue Tnpu3HakoB. Pabora T. Moprana mo
CUCIUICHHOMY HACJIEJOBAaHMID T€HOB. HapymieHue cHemieHuss TE€HOB B
pe3ysbTaTe KPOCCUHTOBEPA.

XpOMOCOMHas TEOpHs HACIIEICTBEHHOCTH. | €HeTUUEeCKHE KapTHhI.

['enetnka nona. XpoMOCOMHOE ONPEAEIECHUE TT01a. AYTOCOMBI U MOJIOBBIE
XpOMOCOMEBIL. ['oMoramMeTHele U reTeporameTrHele opraHu3Mbl. HacnenoBanue
IIPU3HAKOB, CLIETUIEHHBIX C M1OJIOM.

N3MeHUnBOCTSD. Bunel  mM3MeHUMBOCTH: HEHACJICJCTBEHHAs WU
HacieACTBeHHad. Poib cpenbl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.
XapakTepucTuka MOAU(DUKAIMOHHOW W3MEHYMBOCTU. BapualvoHHBIN psaln U
BapuanvoHHass kpuBas. Hopma peakuuum mnpusHaka. KonuuecTBeHHBIE U
KaueCTBEHHbIE MPU3HAKU U WX HOpMa peakiuu. CBoiicTBa MOAU(PUKAIMOHHOM
W3MEHYMBOCTH.

HacnencrBennas, uiau reHOTUNMYECKasi, U3MEHUYUBOCTh. KoMOMHaTUBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TpollecC — OCHOBA KOMOWHATHUBHOMN
U3MEHUYMBOCTUA. MyTalMioHHas W3MEHYUBOCTh. Kraccudukamuss MyTaiuii:
FE€HHbIE, XPOMOCOMHBIE, TEHOMHbIE. YacToTa ¥ IPUYUHBI MyTalUi.
MyTtarennble (QakTopbl. 3aKOH TOMOJIOTMYECKHX pPsJIOB B HACIEICTBEHHOMN
n3MeHunBoctu H. M. BaBunosa.

BHesnepHas HacIeACTBEHHOCTh U U3MEHUYHUBOCTb.

I'eneruka yenoseka. Kapuotun yenoBexka. OCHOBHBIE METObl T'€HETHKHU
YEJI0BEKA: FeHEaJOTrMYECKHUM, OJIM3HEIOBEIH, LIUTOTCHCTUYECKUIM,
OMOXMMHUYECKUM, MOJIEKYJIApHO-TeHeThuYeckuii. COBpEMEHHOE Ompe/eIeHue
T€HOTHUIA: TIOJIJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITUPOBAHUE, B TOM YHUCIIE C
nomompio II[P-ananu3a. HacnenacTtBenHble 3a00JIeBaHHMS YEIIOBEKA: T'€HHBIC
Oomne3Hn, OOJIE3HN C HACJIEICTBEHHON MPEIPaCIOIOKEHHOCTHIO, XPOMOCOMHBIE
6one3nu. Comarvueckue W TeHepaTuBHbIE MyTalud. CTBOJIOBBIC KJIETKH.
[IpuHIUIIBI 310pOBOTO 00pa3a )KU3HU, JUATHOCTUKH, NPO(MUIAKTUKHN U JCUSHUS
reHeTHYeCKuX Oome3Hel. Meanko-TeHeTHIeCKOe KOHCYIbTUPOBAHNE. 3HAUCHUE
MEIUIMHCKOW TEHETHUKH B NPEAOTBPALICHUA U JICUCHUM TIECHETUYECKUX
3a00JIeBaHUI YETTOBEKA.

JdeMoHcTpanuu:



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

Tabmuubr u  cxeMbl: «MOHOTMOPUAHOE  CKpEIIMBAHME U  €r0
IUTOT€HETUYECKAsT OCHOBA», «3aKOH PACIICIUICHHS W €ro LHUTOT€HETHYECKas
OCHOBa», «3aKOH YHCTOTHI TameT», «JlurmOpuaHOe  CKpelIBaHUE,
«luTonornyecknue OCHOBBI ~ JUTHOPUIHOTO  CKpeluMBaHus», «Meio3y,
«B3auMonencTBie aJuIeNbHBIX TEHOB», «l'€HETHYEeCKHE KapThl PACTECHHI,
KUBOTHBIX U YelOBEKa», «['eHeTnka moya», «3aKOHOMEPHOCTH HACIEIOBaHUS,
CUEIUIEHHOro ¢ mojom», «Kapuotunsl dYenoBeka M KUBOTHBIX», «Bumsl
M3MEHUYMBOCTH», «MonudukanmonHas U3MEeHYMBOCThY, «HacnenoBanue pesyc-
dbakTopa», «I'eHeTrKa rpynn KpoBu», « MyTaliMoOHHasi U3MEHYUBOCTD.

O6opynoBanue: Mojeau-anuiukanuu «MOHOTHOpUTHOE CKpEIIMBAHUEY,
«Henonunoe nomuHupoBanue», «JluruOpugHoe ckpenmBanuey», «llepexpéct
XpOMOCOM», MHUKPOCKOI M MuKponpenapatr «Jpo3zodpuna» (Hopma, MyTauuu
(OopMBI KPBUIBEB M OKPACKH TeJa), repdapuil «I opox moCceBHOMW».

JlabopaTopHble U IpaKTHYECKHE PA0OThI:

Jlabopatopnast pabota Ne 5. «3ydyeHue pe3yabrTaTOB MOHOTHOPUIHOTO U
TUTHOPUIHOTO CKPEIIUBAHUS Y TPO30(HIIbI HA TOTOBBIX MUKPOTIPETapaTax».

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

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

[Ipaktuueckass padora Ne 2. «CocraBieHue M aHaln3 POJIOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cesiekuust oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka U IpoLecc. 3ap0oXkKIACHUE CENEKIUN U JIOMECTUKALIHSL.
Yuyenue H. WM. BaBunmoBa o 1eHTpax MNPOUCXOKIACHUS W MHOTO00pa3us
KYJbTYPHBIX pacTeHHM. [[eHTpbI TPOUCXOKIECHUS JOMAIITHUX KUBOTHBIX. CopT,
opoJ1a, ITaMM.

CoBpemeHHbIE METOIbI CeJIeKIIMU. MacCOBBIN U MHIUBUAYJIBbHBIA OTOOPHI
B CEJIEKIIMM PAaCTeHUU M KUBOTHBIX. OLIEHKa 3KCTepbepa. bim3kopoacTBEHHOE
ckpernuBanue — WHOpuauHT. Yucrtas nuausA. CKpeuMBaHWE YUCTHIX JTUHUH.
I'ereposuc, unu rubpuanas cuia. HepoacTBeHHOE CKpelMBaHue — ay TOPUAMHT.
Otnanéunas ruOpuau3anuss u e€ ycnexu. VCKycCTBEHHBIM MyTareHe3 M
MOJTYYEHHE MOJUIUIONJ0B. JIOCTHKEHUSI CEJIEKIMU PACTEHHM, >KHUBOTHBIX H
MUKpPOOPTaHU3MOB.

broTexHOoJIOTHs KaKk OTpaciib MPOU3BOJCTBA. ['€HHAs MHXKXEHepUs. JTallbl
co3nanusi pekomOunantHod JIHK u tpancrennsix opranusmon. Kiierounas



nKeHepus. Knerounesle  KynbTypbl. MUKpPOKIOHAIBHOE  Pa3MHOKECHHE
pacrenuil. KIIOHMpOBaHME BBICOKONPOAYKTUBHBIX CEIBCKOXO3SIMCTBEHHBIX
OpraHU3MOB. JKOJOTUYECKHE U dThyeckue mpodiembl. MO — reHeTudecku
MOJAU(PUITUPOBAHHBIE OPTAHU3MBI.

JlemoHCTpanuu:

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

Tabmuubl 1 cxembl: Kapta «lIeHTpbI MPOUCXOXKIEHUS U MHOrooOpasus
KyJIbTYPHBIX  pacTeHui», «llopoxpl moMamHUX KUBOTHBIX», «CopTta
KYJbTYPHBIX pacTeHuil», «OtnanéHHas rubdpuanzanus», «PaboTel akageMuka
M. ®. HBanoBay, «Ilomummonans», «O0beKTh OMOTEXHOIOTHNY, «KIIeTOUHEIS
KyJIbTYpbl M KJIOHUpOBaHHE», «KOHCTpyHpOBaHME U TIEPEHOC TI'€HOB,
XPOMOCOMY.

OOopynoBanue: MyJSDKM IUIOJIOB M KOPHEIUIOJOB JUKUX (opM U
KYJBTYpPHBIX COPTOB pacTeHul, repoapuii « CebCKOX0391iCTBEHHbIE PACTEHUSY.

JlabopaTopHble U IpaKTHYECKHE PA0OThI:

Okckypcusi «OCHOBHBIE METOJBI M JIOCTH)KEHHS CEJIEKLIUU PACTCHHU U
KUBOTHBIX  (Ha  CEJIGKIIMOHHYIO  CTaHIMI0,  IUIEMEHHYI  (epmy,
COPTOMCHBITATENBHBII yYacTOK, B TEIUIMYHOE XO35SMCTBO, JaOOPaTOPHUIO
arpOyHMBEPCHUTETA WM HAYYHOTO LEHTPA)».

11 KITACC

Tema 1. IBoIrOLIMOHHAST OHOJIOTHS.

[IpeanocbUIKM BO3HUKHOBEHHMS SBOJIIOLMOHHOW TEOPUHU. DBOJIIOLMOHHAS
Teopus U €€ MecTo B OMOJoruu. BiusiHue 3BOMIONMOHHON TEOpUU HA pa3BUTHE
OMOJIOTUHU U APYTUX HAYK.

CBuzerenbcTBa 3BOOLMH. [laneoHTOIOrMUECKHE: MOCIIET0BATENBHOCTD
MOSIBJICHUS BUJOB B TMAJCOHTOJOTUYECKOW JIETONMUCH, MEPEXOAHbIE (DOPMBIL
buoreorpaduueckue: cxoactBo u pasznuuyue ¢dayH u GIOp MATEPUKOB U
OCTpPOBOB.

OMOpHOJIOTMUECKHE: CXOJICTBA M Pa3uyusi SMOPHOHOB Ppa3HBIX BHUJIOB
MM03BOHOYHBIX. CpaBHHUTEIBHO-aHATOMUYECKUE: TOMOJIOTHYHBIE, AHAJOTUYHBIE,
pyIUMEHTapHbIE OpPTaHbl, aTaBU3Mbl. MONIEKYISIPHO-ONOXUMUYECKUE: CXOJCTBO
MEXAHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX METAa0OJIMUYECKHUX IyTEH Yy BCEX
OpraHU3MOB.

OpomonnoHHas teopus Y. JlapeuHa. IIpennoceulku BO3HMKHOBEHUS
JapBUHU3Ma. J[BIKyIIME CHUJIBI 3BOJIOLMU BUAOB MO JlapBuHy (M30BITOYHOE



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

Cunretrnueckas Teopust 3Bomouu (CTI) u e€ OCHOBHBIE TOJIOKEHHUS.

MuxkposBosronus. [Tomynsuus kak eIMHUIA BUA U 3BOJIFOLUH.

JIBmoky1ue cuibl ((hakToOpbl) 3BOJTIOIUHN BUAOB B Mpupoae. MyTallMOHHBIN
npolecc U KOMOMHATUBHAS M3MEHUYHMBOCTh. [lomymnsiiimoHHbIe BOMHBI U Apeid
reHoB. M30J1us 1 MATpalus.

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

[Ipucnoco0aeHHOCTh OPraHU3MOB KakK pe3yJibTaT 3Boronuu. [Ipumepbl
MPUCIIOCOOJIEHUI Yy OpraHu3MOB. ApoMOop(d03bl U UIUO-aJANTALMH.

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

MakposBosonusa. Popmbl  3BoMIONUU:  dUTIETAYECKAsl, JIUBEPreHTHAas,
KOHBEpreHTHas1, napauiesbHas. HeoOpatuMocTh 3BOIMIOLUN.

[Tpoucxoxnenue oT HEeCIMEeINaTu3UPOBAHHBIX MPEKOB.
[Iporpeccupyromias cnenyranu3anus. AJanTUBHAS paJualiysl.
JleMoHcTpanuu:

[Toptpetsr: K. JIunnen, K. b. Jlamapk, U. Hapsun, 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», «MHOroobpasue - COpTOB
pacTeHui, «MHuoroob6paszue opoJ YKUBOTHBIX), «ITommynsiummy,
«MyTarmoHHas U3MEHYUBOCThY, «ApoMopdossly, «nuoanantamnumny, «OO01mast
nereHepanus», «JBuxkymme cuiabl 3Boionuny», «Kapra-cxema wapuipyta
Iy TELIECTBUS 4. HapBunay, «bopnba 3a CYILIICCTBOBAHUEY,
«ITpucnocobsieHHOCTh OpraHu3mMoBy, «l'eorpaduyeckoe BUI000pa30BaHUEY,
«IKOJIOTUYECKOE BU000PAZ0OBAHUEY.

OO6opynoBaHue: KOJUICKIHMS HACEKOMBIX C Pa3IMUHBIMU THUIIAMU OKPACKH,
Ha0Op TUTOJIOB U ceMsiH, KoJuieKius «IIpumephl 3aUTHRIX TPUCTIOCOOJICHUN Y
KUBOTHBIX», MOJIeNIb « OCHOBHBIC HAMPABIICHUS IBOJIIOIUNY, 00BEMHAS MOJIETTh
«CTtpoeHnue roJIoBHOr0 MO3ra O3BOHOYHBIX).

buoreorpaduueckass kapra mupa, KoJUieKuus «DOpMbI COXPAHHOCTH
HMCKOMAeMbIX >KUBOTHBIX U pacTeHui», monenb anmiukanus «llepekpéct
XpOMOCOM», BJlaxHble mnpenaparsl «Pa3Butrne Hacekomoro», «Pa3Burue
JSATYIIKWY, MAKporpenapat «Jlpo3zodunay (Hopma, myTanuu pOpMbI KPHLIILEB U
OKpacKH TeJa).



JlaGopaTopHble U IpaKTUYeCKUE padoThbI:

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

JlabopatopHas pabora Ne 2. «Onucanue mpuCrnocoOJIEHHOCTH OpraHu3Ma
1 €€ OTHOCUTEIIBHOIO XapaKTeEPa.

Tema 2. Bo3HUKHOBeHUE U Pa3BUTHE KU3HU Ha 3emuie.

JloHay4HbIE NPENCTABICHUSA O 3apOXKICHUM KU3HU. HayuHble rumoressl
BO3HUKHOBEHUSI >KM3HM Ha 3emje: aOuoreHe3 W MaHCIEepMUA. XUMUYECKas
HBOJIIOLIMS. AOUOTEHHBIM CHHTE3 OPraHMYECKUX BELIECTB M3 HEOPraHUUYECKUX.
DKCNEPUMEHTAIBHOE MOATBEPKICHUE XUMHYECKOW »HBoMouuu. HauanbHbie
sTanbel Ouonorndeckoi sBomouuu. ['mmoreza PHK-mupa. dopmupoBanue
MEMOpaHHBIX CTPYKTYp U BO3HUKHOBEHHE NMPOTOKJIETKHU. [lepBble KIETKH U UX
sBorOLMs. POPMUPOBAHUE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

PazButne xn3Hu Ha 3emuie 1o spam u nepuoaam. Karapxeit. Apxeuckas u
nporepo3oiickas 3pbl. [laneos3oiickas 3pa U €€ NEepUOIbl: KEeMOPUKCKHIA,
OPJIOBUKCKUH, CUITYPUHUCKUN, IEBOHCKUW, KAMEHHOYTOJIBHBIN, IEPMCKHUU.

Me3o030iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.

KaitHo3oiickass spa W €€ TepuoApl: MNaJCOreHOBbIM, HEOTEHOBBIM,
AHTPOIOTECHOBBIM.

XapakTepuCTUKa KJIMMATa U TEOJOTHYECKUX TPOLecCOB. OCHOBHBIE 3TAlbI
HBOJIIOLIMU PACTUTENILHOTO U JKUBOTHOTO MHUpa. ApoMopdo3bl Yy pacTeHUl u
XKUBOTHBIX. [[0sIBlIEHME, paclBET U BBIMUPAHUE TPYIII )KUBBIX OPIraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpa)xkeHue 3BoJtound. OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

OBONIONMSL  4YEJOBEKa.  AHTpPOINOJIOTMS  Kak  Hayka.  Pa3Butue
IPEACTABICHU O  NPOUCXOXKIECHWU  YeJoBeKa. MeToapl  U3y4YeHMs
anTporioree3a. (CxoxcrBa W pa3iavuMs — 4YEJNOBEKA U KUBOTHBIX.
CucTeMaTHYeCcKO€E NOJIOKEHNUE YETIOBEKA.

JBuwxymue  cuibl  (dakTopel)  aHTpomnoreHe3a.  HacnencrBenHas
U3MEHUMBOCTh M €CTECTBEHHbIM 0TOOp. OOlecTBeHHbI 00pa3 >KU3HH,
W3TrOTOBJICHHE OPYIUH TpyZJa, MBILUICHHUE, PEYb.

OcCHOBHBIE CTaguM W BETBH SBOJIOLUMU YEJIOBEKA: aBCTPAJIONUTEKH,
Yemoek ymenbid, YenoBek NpAMOXOAAIINM, YeENOBEK HEaHACPTAIbCKUN,
UYenosek pa3zymHblil. Haxonkn MCKOMmaeMbIX OCTATKOB, BPEMsSI CYIIECTBOBAHMS,
o0JacTh pacnpocTpaHeHHs, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPY AU

YenoBeueckue pacbl. OcCHOBHBIE OOJBIINME pachl: E€BPOIMECOUIAHAS
(eBpaswmiickasi), Herpo-aBCTpajouaHasi (PKBATOpUaAlbHAs), MOHTOJIOU]IHAS
(azuarcko-amepukanckasi). UYepTbl nOpUCIOCOONEHHOCTH  MpEACTaBUTENEH



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

JdeMoHcTpanuu:

[Toptpetsi: ®@. Penn, JI. [Tactep, A. . Onapun, C. Mumnnep, I'. FOpu, Y.
JlapBuH.

Tabmuiel u cxeMbl: «Bo3aukHoBenne COIHEYHOM CHCTEMED», «Pa3Butue
OpraHuyeckoro wmupa», «PacturenpHas kieTka», «KHUBOTHas KIIETKay,
«IIpokapuotnueckas kinetka», «CoBpeMEHHasi CUCTEMa OPraHUYECKOTr0 MUPay,
«CpaBHEHHE aHATOMUYECKHUX YEPT CTPOCHUS YEJIOBEKa U UYEJIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa NaJICOHTOJOIMYECKUX HAXOJOK MPEIKOB
COBPEMEHHOTO 4YEJIOBEKa», «/[peBHelmme moan», «lpesaue moan», «llepsoie
COBPEMEHHBIE JIIOJIN», «HeI0BEUECKUe pachh».

O6opynoBanue: My «[Ipoucxoxaenne  yenoBeka»  (OIOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPOIa, HEaHAEepTaabla, KPOMAHbOHIIA), CIECNKU WU
M300paKeHHsI KAMEHHBIX OpYJUi MEPBOOBITHOTO YeNIOBEKa (KAMHHU-YOIIIEPHI,
pyowmia, ckpebia), reoxpoHoyioruyeckas Taonuma, Kosuiekuus «DopMbl
COXPAHHOCTH MCKOMAEMbIX KUBOTHBIX U PACTCHUI.

JlaGopaTopHble 1 NpakTU4YecKUue padoThbl:

[TpakTuyeckas padora Ne 1. «3yueHue nckonaeMbIX OCTaTKOB pPacTEHUMN
Y )KUBOTHBIX B KOJIJICKITUSX).

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

Tema 3. Opranu3mbl U OKpYy Kamoas cpeaa.

OKOJIOTUS KaK Hayka. 3aJauyd H  pas3Aeibl JIKOJOrMU. MeTomsl
AKOJIOTUYECKUX UCCIEIOBAHUN. DKOIOrHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YEJIOBEKA.

Cpennl obuTanusi OPraHU3MOB: BOJIHAS, HA36MHO-BO3AYIITHAS, TIOYBCHHAS,
BHYTPHUOpPTaHU3MEHHASI.

Oxonoruyeckue (akropsl. Kraccudukamms sKoJOTHUECKUX (DAKTOPOB:
abuoTuyeckre, OMOTUYECKUE M aHTPOINOreHHbIe. JlelCTBHE HKOIOTUYECKUX
(haKkTOpOB Ha OPTAHU3MBI.

AOGuoTnueckue (hakTophI: CBET, TeMIeparypa, BJI&KHOCTb.
®dotonepuoausM. IlpucrnocobiieHus opraHu3MOB K JCHCTBUIO aOHOTHYECKHUX
¢dakTopoB. buonornueckue puTMBbI.

buotnueckne  dakrtopel. Buapl  OMOTHMYECKHMX  B3aWMOJICHCTBHIA:
KOHKYPEHLIUS, XUIIHUYECTBO, cuMOMo3 u ero @opmel. [lapazutusm,
KooTepaius, MyTyaJn3M, KOMMEHCATN3M (KBapTUPAHCTBO, HaXJIEOHUYECTBO).



AMeHcanu3M, HeUTpanu3M. 3HaueHUEe OMOTUYECKUX B3aUMOACHCTBHUM st
CYILECTBOBAHMSI OPTaHU3MOB B IIPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEePUCTUKU MOMyasanud. OCHOBHBIE IOKa3aTeln
MOMYJISIUU: YUCJIEHHOCTh, TUIOTHOCTh, POXKJIa€MOCTh, CMEPTHOCTb, MPUPOCT,
mMurpanus. J[MHaMuKa YMCIICHHOCTH TOIYJISIITUN U €€ PeTyIISIIHS.

JemoHcTpanum:

[Toptpetsi: A. I'ymb6onsar, K. ®@. Pynbe, O. ['ekkens.

Tabnuupl u cxeMmbl: kapta «IIpuponnsie 30Hb1 3eminn», «Cpeapl 0OOUTaHUS
opranusmoBy, «®Poromnepuoauzmy, «llomynsaaumy, «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTH TOMYJISAIINN HHY30puu-Ty Penbkn», «IumeBbie menm.

JlabopaTopHble U NIpaKTHYECKHE PAdOThI:

Jlabopatopnast padota Ne 3. «Mopdosnornyeckrne 0COOCHHOCTH paCTCHUMN
U3 Pa3HBIX MECT OOUTAHUS.

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

[Ipaktuueckas pabdora Ne 2. «Iloacu€Tr MIOTHOCTH MOMYJISLUUN pa3HBIX
BHUJIOB PACTCHUI.

Tema 4. CooOmecTBa 1 IKOJI0rHYECKHE CHCTEMBI.

Coo01ecTBO OpraHn3mMoB — O6uoneHo3. CTpyKTypbl OMOLIEHO3a: BUA0BAS,
MPOCTpPAHCTBEHHAs, Tpoduueckas (muiueBasi). Buabl-momuHantel. CBsi3u B
ouoneHose.

DkoJsoruueckre cuctembl (dKocucTembl). [loHsTHE 00 H3KOCHCTEME W
ouoreorieHo3e. DyHKIMOHATBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYIEHTHI,
KOHCYMEHTBI, PEAYyLEHThl. KpyroBopoT BEmIECTB H TIOTOK DJHEPTUU B
skocucteme. Tpoduueckue (MUILIEBBIE) YPOBHU dKOCUCTEMBI. [uiieBbie 11enu u
cetu. OCHOBHBIE TIOKa3aTelid dJKOCHCTEMBI: OWoMacca, MPOMYKIIHS.
DKOJIOTUUECKHUE THPAMHJIBI: TPOIYKIIMU, YUCICHHOCTH, OMomacchl. CBOMCTBa
HKOCUCTEM: YCTOMUMBOCTD, CAMOPETyYJIsALUs, pa3BuTHe. CyKIeccusl.

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

AHTPOTIOTEHHBIE JKOCUCTEMBI. ATPOIKOCUCTEMBI. YPOOIKOCUCTEMBI.
buonornyeckoe u X03sMCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak (aktop ycToumBOCTH 3KOocucTeM. CoxpaHeHue
OMOJIOTUYECKOT0 pa3HO00pasus Ha 3eMIie.

VYuenne B. . Bepuaackoro o 6uocepe. I'panuiipl, coctaB u CTpyKTypa
ouocdeprl. XKuBoe BemectBo u ero pynkiuu. OcobeHHocTn Ouochepsl Kak
r100anpHON 3KOcHCTeMBl. J[MHaMUYeckoe paBHOBeCME M OOpaTHas CBSI3b B
ouocdepe.



KpyroBopotbl BemecTB #W OWOTCOXMMHUYECKHE IHUKIBI  DJIEMEHTOB
(yrnepona, azorta). 3oHaIbHOCTH OMOCchepnl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuectBo B Ouochepe 3emiid. AHTPONOTCHHbIE W3MEHEHHS B
ouochepe. 'modanbHbIE YKOJIOTHYECKUE TTPOOIEMBI.

CocyuiecTBoBaHuE MPUPOJIbI u YeJI0BEYECTBA. CoxpaHeHnue
OwopazHoOOpa3msi Kak  oOcHOBa  ycrtowumBoctu  Ouocdepr. OcHOBa
PAlMOHAIIBHOTO YIIPABJICHUS MPUPOAHBIMU PECYpPCaMU U HUX HUCIIOJIb30BaHUE.
JlocTkeHust OMOJIOTHH U OXpaHa MPUPO/IBI.

JeMoHcTpanuu:

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

Tabmuupl u cxemsbl: «lIumessie nenm», «bUOLIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnsie coobiectBay, «llenu nuTanusy, «IKOIOrHYECKas MUPAMUIAY,
«buochepa wu uyenoBek», «IKOCHUCTEMA HIUPOKOJIUCTBEHHOTO  JIECay,
«JKOCHUCTEMA XBOMHOIO Jieca», «bHOLIEHO3 BOJOEMA», «ATPOLIECHO3Y,
«IIpumepHBIE aHTPOIIOrEHHBIE BO3ACHCTBUS Ha MNPUPOAY», «BaxHeinmmne
WCTOYHUKH 3arps3HEHUs] BO3JyXa U TPYHTOBBIX Bony», «llouBa — BakHelInas
coctaBsitoas Ouocdepnr», «DakTopbl aerpaganudd MmouBy», «llapHUKOBBIM
abpdext», «DakTophl PaaMOAKTUBHOTO 3arps3HeHuss Ouochepw», «OOmas
CTpYyKTypa Ouocdepr», «Pacnpoctpanenue xu3Hu B 6uocdepe», «O30HOBBIN
sKkpaH ouocheps», «KpyroBopot yriepoaa B 6uochepe», «Kpyropopot azora B
IPUPOJIEN.

O6opynoBanue: MoIeb-anTuIMKanus « TunuuHeie OMOLIEHO3bIY, repoapuii
«PacturenbHple  cooOmiecTBa», Koiuieknuu — «buorneno3y», «Bpemutenn
BOKHEUIINX CEIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TrepOoapuul W  KOJUICKIIUU
pPacTeHMI U KMBOTHBIX, MIPUHAJJICKAIUE K PA3HBIM 3KOJOTHYECKUM TpymaM
omHoro Buma, Kpacwas xuura Poccuiickoit ®enepannn, U300pakeHUS
OXpaHsSIEMbIX 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 OOYyYalOIIUMHCS TPOTpaMM CpenHero oOmero o0pa3oBaHUs:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEIMETHBIM.

JINYHOCTHBIE PE3YJIBTATDI

B cTpykType JTMYHOCTHBIX PE3yJIbTATOB OCBOCHUA MpeaMeTa «bHOoJIorus»
BBIJICJICHBl  CJIEAYIOIIHE  COCTaB/AIOIIME:  OCO3HAHHE  OOYYarOIIMMUCS
POCCHMCKOM T'Pa)XJaHCKOM HUIACHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEIbHOCTH U CaMOOTPE/IEICHUIO, HAJTUYUEe MOTHUBAIIMM K OOYUYEHUIO
OMOJIOTHH, LIeJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOKIEHUN TUUYHOCTH Ha
OCHOBE KIJIOYEBBIX I[EHHOCTEHW MW HCTOPUYECKUX TPAIULMUKA  PA3BUTHUA
OMOJIOTUYECKOTO0  3HAHUS, TOTOBHOCTb U  CHOCOOHOCTh  OOyYaromuxcs
PYKOBOJACTBOBAaTbCSI B CBOCH  JCATEIBHOCTH  LIEHHOCTHO-CMBICIOBBIMHU
yCTaHOBKaMHM, TPUCYIIMMHU CHUCTEME OHMOJOTUYECKOTO O0pa3oBaHUs, HAIUYUE
AKOJIOTUYECKOTO TMPABOCO3HAHMS, CIIOCOOHOCTU CTaBUTh 1€ U CTPOUTH
YKU3HCHHBIE TIJIAHBI.

JIngyHOCTHBIE PE3ynbTaThl OCBOEHUS NpeaMeTa «bHOJOTHs) TOCTUTarTCs
B €IMHCTBE Yy4eOHOW M BOCIHUTATENHHON NESITEIbHOCTH B COOTBETCTBHH C
TPAAULIMOHHBIMA POCCUMCKHMH COLUHUOKYJIBTYPHBIMHU, HWCTOPUYECKUMHU U
JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU, IPUHSATHIMUA B OOIIECTBE MPaBUJIAMU U
HOpMaMH  TIOBEAEHUS U  CIOCOOCTBYIOT  MpoOIEccaM  CaMOIO3HAHMS,
CaMOBOCITUTaHUS U CAMOPA3BUTHS, PA3BUTUSl BHYTPEHHEHN MO3ULHMU JIMYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K 3aKOHY M MPABONOPSAKY, YEJIOBEKY Tpyda U
CTapiieMy TOKOJICHHIO, B3aMMHOTO YBaXEHHUS, OEPEKHOTO OTHOIICHHS K
KYJbTYPHOMY HAacJ€OUI0 ¢ TPAAUIUAM MHOTOHAIIMOHAJIBLHOIO Hapojaa
Poccuiickon denepanuu, NpupoAE U OKPYKAKOLIEH Cpele.

JIMdHOCTHBIE pPE3yNbTaThl OCBOEHUS YueOHOro mpeameTra «buoiorusy
JOJDKHBI ~ OTpakaTh  TOTOBHOCTh M CIIOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHOM BHYTPEHHEH TMO3MIMEN JUYHOCTH,
CUCTEMOI IEHHOCTHBIX OPHUEHTAIMil, TO3UTUBHBIX BHYTPEHHHX YOEKICHHUI,
COOTBETCTBYIOIIMX TPAJUIMOHHBIM LIEHHOCTSM POCCHUHMCKOTO 0OIlecTBa,
paclIlpeHre >KWU3HEHHOIO ONbITa M OIbITa JAEATEIBHOCTA B MPOLECCEe



peanu3alyy OCHOBHBIX HAIPABICHUN BOCHUTATENIBHOM NEATEIHOCTH, 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
3aKOHAa U MPABOIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JESTENIbHOCTU TMPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YUEOHBIX U MMO3HABATEIBHBIX 33]1a4, BHIMOJTHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENEATh COOCTBEHHYIO MO3UIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM JKU3HU U OOBSIICHATH €€;

YMEHUE YUYUTHIBATh B CBOUX JIEUCTBUIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aUMOJICUCTBUS JTIOJEN C Pa3HBIMU YOSKICHUSIMH, KyJIbTYPHBIMH LIEHHOCTSIMU
Y COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IPOLIECCE COBMECTHOTO BBIIOJIHEHHS
y4eOHBbIX, TO3HABATENbHBIX U HCCJIENOBATEILCKUX 3a/lad, YBAKUTEIHLHOTO
OTHOIIEHHS K MHEHHUIO OIIMOHEHTOB NpHU OOCYXJIEHUU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTbH 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 HACTOSIIEe MHOTOHAIIMOHAILHOTO Hapoa Poccuu;

LIECHHOCTHOE OTHOILICHHE K TMPUPOJHOMY HACIEAUI0 M MaMSATHUKaM
MIPUPOABI, TOCTHKEHHSM Poccum B Hayke, MCKYCCTBE, CIOPTE, TEXHOJOTHSX,
TPyAe;

CIIOCOOHOCTh OLIEHUBAaTh BKJIAJ] POCCUMCKHX YYEHBIX B CTAaHOBJICHHE U
pa3BUTHE OHOJOTMH, NMOHUMAHUS 3HAYEHHUs OWMOJIOTMH B TMO3HAHUM 3aKOHOB
MPUPOJIbI, B )KU3HU YEJIOBEKa M COBPEMEHHOT'O OOIIECTBA;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE JIyXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OLICHMBAaTh CUTYAIIMIO0 U MPUHUMATH OCO3HAHHBIE PEILICHUS,
OPUEHTHUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH;



OCO3HaHUE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIIEro;

OTBETCTBEHHOE OTHOLIEHHWE K CBOMM pOJMTEINSIM, CO3/IaHUIO0 CEMbU Ha
OCHOBE OCO3HAHHOT'O MPUHSITHS [IEHHOCTEH CEMEUHOMN dKU3HU B COOTBETCTBUU C
TpaauusiMu HapoaoB Poccuu;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOUasl ICTETUKY ObITa, HAYYHOI'O U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;

NOHMMaHUE HMOIIMOHAJIBLHOTO BO3JEHCTBUS >KUBOW TMPUPOALI U €€
LEHHOCTH;

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

5) ¢pusnueckoro BocnuTaHus, (POPMUPOBAHUSA KYJIbTYPbI 310POBbS U
3MOLMOHAJIBLHOIO 0JIaronoJIyuns:

MOHMMAaHUE M peanu3anus 370pOBOro M 0Oe3omacHoro obpasza >KU3HU
(3mopoBoe  mUTaHWE, COOJIOJEHHWE TMTMEHHMYECKMX TpPaBWJI W HOPM,
cOalaHCUPOBAHHBIA PEXUM 3aHITUH M OTIbIXa, peryJspHas Quinueckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
coOCTBEHHOMY (DPU3UYECKOMY U TICUXUYECKOMY 3I0POBBIO;

MOHMMAaHUE IIEHHOCTH TPaBUJI WHIUBUAYAIBHOTO U KOJUICKTUBHOTO
0€30IacHOr0 TOBEACHUS B CHUTYAIUSX, YTPOXKAIOIIMX 3I0POBBIO U KU3HU
JIIOJICH;

OCO3HAHHWE  TMOCIEACTBHM W  HENPUATHS  BPEAHBIX  MPHUBBIYEK
(ymoTtpeOmneHus ajJKoroJsi, HAPKOTUKOB, KypEHUS );

6) TPy10BOI0 BOCIIMTAHMS:

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

FOTOBHOCTh K aKTMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLUAIBHON
HaIpaBJICHHOCTH, CIIOCOOHOCTH WHULIMUPOBATH, MJIAHUPOBATH u
CaMOCTOSITEJILHO BBITIOIHSATH TaKylO JeSTEIbHOCTD;

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

TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHHUIO M CaMOOOPa30BaHUIO Ha
MPOTSKEHUU BCEU )KU3HU,

7) 3K0JIOTHYeCKOT0 BOCIIUTAHMSA

HKOJIOTMYECKU 1IeJIeCO00pa3HOe OTHOIIEHUE K MPUPOAE KAaK HCTOUYHHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CyIECTBOBAHNUS;



MOBBIIICHHE YPOBHS 3KOJOTMYECKON KyJNbTYphbl: MPHUOOPETEHHE OIIbITa
IUIAHUPOBAHMST IIOCTYNIKOB M OLIEHKA HX BO3MOXHBIX IIOCIEICTBUM I
OKpY>Kalolllel Cpe/Ibl;

OCO3HaHMUE TI00aTbHOTO XapaKTepa SKOJOTHYECKUX MPOOJIEM U MyTed uX
peleHns;

CIIOCOOHOCTh HCIIOJIB30BaTh MPUOOpPETAEMbIE NMPU H3YyYEHUU OHOJIOTHU
3HAHUST U YMEHHUS MpPU PEUICHUU MpoOJieM, CBSA3aHHBIX C PaIlMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM (COOMIOJIEHUE TpaBWJl TOBEACHUS B  IPUPOJE,
HaIIpaBJICHHBIX HA COXPAHEHUE DPABHOBECUS B 3KOCHCTEMaX, OXpaHy BHUJOB,
AKOCHUCTEM, OHOC(EpHI);

AKTUBHOE HEINPUATHE JCHUCTBUM, NPHUHOCIIIMX BPEA OKPYKAIOIIEH
IPUPOJIHOM Cpelie, yMEHHE MPOrHO3UPOBATh HEOJArONpUATHBIE IKOJIOTUYECKUE
NOCJIEACTBUA NMPEANPUHUMAEMBIX ACHCTBUI U MPEIOTBPAILATD UX;

HaJIMYME PA3BUTOTO  SKOJOTMYECKOTO  MBIIUICHUS, OJKOJOTMYECKON
KYJIbTYPBI, OIBITA JESITEIBHOCTH SKOJOTMYECKOM HANPABICHHOCTH, YMEHUS
PYKOBOJCTBOBAThCSI MU B MO3HABATEIbHOM, KOMMYHUKATUBHON W COLIMATBHOMN
OPAKTUKE, TOTOBHOCTM K YYaCTHIO B IPAKTHYECKOM  JEATEIBbHOCTH
JKOJIOTMYECKOH HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOMN MPAKTUKU, OCHOBAaHHOI'O Ha JUAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAaHHMIO CBOEr0 MECTa B IOJUKYJIBTYPHOM
MUpE;

COBEPUIEHCTBOBAHUE SI3bIKOBOM M YMTATENIbCKOM KYJIBTYPhl KaK CpEICTBa
B3aMMOJEHCTBUS MEXKIY JIFOAbMH U ITO3HAHUS MUPA;

NMOHMMAaHHUE CHEeIU(PUKH OUOJIOTMH KaK HayKd, OCO3HaHUS €€ pPOJu B
(opMUPOBAHNHN PALMOHATILHOTO HAYYHOTO MBIILICHUS, CO3JaHUH LEJI0CTHOTO
IPEICTaBICHUs 00 OKpYXaloleM MHUPE KaK O €AUHCTBE MPUPOIbI, YEIIOBEKA U
oOlecTBa, B MO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuU MNpodsieM
COXpaHEHMS TPUPOIHOTO PAaBHOBECHS;

yOEKAEHHOCTh B 3HAYMMOCTH OMOJIOTUU JUISI COBPEMEHHOW ITUBUIIN3ALINN:
oOecrnieyeHrss HOBOTO YPOBHS Pa3BUTHUS MEIUIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pellaTh PECYypCHble MPOOJIEMbl  Pa3BUTHS
YeJIOBEUECTBA, MOKCKA MyTeil BBIXOJA U3 TNI00ATbHBIX IKOJIOTHYECKUX MPOOIeM
u obecrieyeHHs] TepexoJa K YCTOMYMBOMY pa3BUTHUIO, PAlMOHAIBEHOMY
MCIIOJIb30BAaHUIO MIPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH;



3aMHTEPECOBAHHOCTh B IMOJYYEHUU OHOJOTMUECKMX 3HAHUM B LEJIAX
MOBBIIICHHUS] OOILIEH KYyJbTYpbl, €CTECTBEHHO-HAYYHOH TIPAMOTHOCTH, Kak
COCTaBHOM  4YacTh  (PYHKIMOHAJIBHOM  TIPAMOTHOCTH  oOydYarouuxcs,
dbopMupyemMoii pu n3y4eHun OUOJIOTUY;

[IOHMMAHUE  CYIIHOCTM  METOAOB  TIO3HAHMSA, HCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJB30BaTh MOJydaeMble 3HAHUS IS
aHanu3a u OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MUpA U MPOUCXOMSIIUX B HEM
U3MEHEHHI, yMEHUE JieJaTh 00OCHOBAHHbBIC 3aKIIIOYEHMS] Ha OCHOBE HAy4YHBIX
(paKkTOB M UMEIOIIMXCSI JAaHHBIX C LIEIbI0 OJYUYEHUS TOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAHME LICHHOCTU HAy4YHOM JEATEIBbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
IIPOEKTHYIO U UCCIIEN0BATENBCKYIO NEATEIbHOCTD MHANBUAYAIBHO U B IPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K HENpPEpPhIBHOMY OOpa30BaHHUIO H
caM000pa30BaHUI0, K AKTUBHOMY MOJYYEHHUIO HOBBIX 3HAHUN MO OHMOJOTMHU B
COOTBETCTBHHM C KU3HEHHBIMH IMOTPEOHOCTIMHU.

METAINPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHbie  pe3yJbTaThl  OCBOSGHHMS ~ y4yeOHOTO  IIpeaMera
«buosorus» BKJIIOYAIOT: 3HAYMMBbIE I (POPMHUPOBAHUS MHPOBO33PEHUS
0o0yYarommxcsi  MEXAUCIHUIUIMHAPHBIE  (MEXIPEAMETHBIE)  OOIICHAYYHbBIC
MOHATHS, OTPAKAIOIIUE IEIOCTHOCTh HAYYHOW KApTHHBI MUpa M CIEHH(PHUKY
METOJIOB TIO3HAHHUS, MCIOJb3yEMbIX B €CTECTBEHHBIX HaykaxX (BEIIECTBO,
SHEPrus, SBJICHUE, MPOIEeCC, CUCTEMa, HAyYHBIA (paKT, MPUHIMII, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUsl, HCCIeOBaHUE, HAONIOJeHHE, H3MEpEHUE,
AKCIIEPUMEHT " JIPYTHUX), YHUBEpPCAIbHBIC y4eOHbIC JIEHCTBHS
(mo3HaBaTenbHBIE, KOMMYHHKATHUBHBIE, PETYJISATUBHBIC), 00€CIICUNBAIOIINEC
dbopmupoBanre (PyHKIIMOHATLHON TPAMOTHOCTH M COLMALHON KOMIIETEHIIUU
0o0yJarmmxcsi, CHOCOOHOCTh OOYYaOIIMXCS  HCMOJB30BaTh  OCBOCHHBIC
MEXIUCUUIUIMHAPHBIC, MHUPOBO33PEHUYECKUE 3HAHUS W YHUBEPCAIbHBIC
y4eOHbIC ICUCTBUS B MIO3HABATEIILHOM M COLIMAILHOM MPAKTHUKE.

MeranpeaMeTHbie pe3yabTaThl OCBOCHUS MPOTPAMMBI CPEIHETO OOIIETro
00pa30BaHUsl TOJKHBI OTPAKATh:

OBJiaieHre  YHMBEPCAJbHBIMH  y4eOHBIMH  IO3HABATEJIbHBIMH
JefiCTBUSIMH:

1) 6azoBbIe JJOrHYecKHe JAeiiCTBUS:



CaMOCTOSATENIbHO  (opMyIHpoOBaTH H  aKTyaJIW3UpoBaTh MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUU MPUEMBI JIOTHYECKOTO MBIILICHUS
(amanu3a, cuHTe3a, CpaBHEHUs, Kiaccu]ukamuu, 000OIIEeHMs), PACKpPhIBAThH
CMBIC]T OWOJIOTMYECKUX TMOHATUM (BBIAENATh HMX XapaKTepHbIC MPU3HAKH,
YCTaHABJIMBAThH CBSI3U C IPYTUMU MOHSATUSIMHU);

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

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

CTPOUTH JIOTUYECKHE pACCYKICHUS (MHIYKTUBHbBIC, HCAYKTUBHBIC, IO
aHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJBI U 3aKJIIOUCHUS,

MPUMEHATh  CXEMHO-MOJICJIbHBIE  CpPEICTBA  JJIsl  MPEJCTABJICHUS
CYIIECTBEHHBIX CBSI3€ U OTHONIIECHUN B MU3y4aeMbIX OUOJOTUYECKUX OOBEKTaX,
a TaKXe TMPOTUBOPEYMH PA3HOTO POJA, BBISBICHHBIX B  Pa3JIMYHBIX
UH(OPMAITMOHHBIX HCTOYHUKAX;

pa3pabaTbiBaTh IJIaH PEIICHUSI MPOOJIEMbI ¢ YUETOM aHalnu3a UMEIOIIUXCS
MaTepUAIIbHBIX U HEMAaTEPUAJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBbI B JEATEIbHOCTb, OILIEHUBATh COOTBETCTBUE
pPE3YJIbTATOB LEJISIM, OLIEHUBATH PUCKHU MOCIEACTBUN 1€ TENBHOCTH;

KOOPJIMHUPOBATh M BBIMOJHATH PabOTy B  YCJIOBHUSIX peajbHOTO,
BUPTYaJIbLHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE MIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe MCCJIEI0BATEIbCKHE ICHCTBHUS

BJIAJCTH HaBBIKAMH  y4e€OHO-HCCIIEIOBATEIHCKOM u MIPOCKTHOMN
NEATeIbHOCTH, HaBbIKAMHM  paspelieHus  npo0jeM, CIOCOOHOCThIO U
TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TMOMCKY METOJIOB PEIICHUSI MPAKTUUYECKUX
3a/1a4, MPUMEHEHUIO PA3JIMYHBIX METOJO0B MTO3HAHMUS;

WCIIONB30BaTh Pa3IMYHbIE BUIbBI ACATEIBHOCTH MO MOJYYEHUIO HOBOTO
3HAHMS, €r0 HMHTEPIPETAIlui, MPeoOpa30BaHUIO U MPUMEHEHUI0 B YYCOHBIX
CUTYaIIUsIX, B TOM YUCJIE TIPU CO3JJaHUU YUCOHBIX U COLIMAIBHBIX MTPOCKTOB;

dbopMHpOBaTh  HAYYHBIM  TUN  MBIIUIEHUS,  BIAJETh  HAay4YHOU
TEPMUHOJIOTHEH, KITIOUEBBIMU HOHITUSMH U METO/IAMU;

CTaBUTh M (OPMYyIMPOBATH COOCTBEHHBIE 33Jaud B 00pa3oBaTEIbHOMN
NEATEIbHOCTH U )KU3HEHHBIX CUTYalUsX;



BBISIBIIATh TIPUYMHHO-CJICICTBEHHBIC CBSI3M M aKTYaJU3WpPOBATh 3a]ady,
BBIJIBUTATh TUIIOTE3y €€ PEIICHHs, HaXOAUTh apTyMEHTHI VIS JT0Ka3aTeIhCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS,

aHAJIM3UPOBATh TIOJYYEHHbIE B XOJI€ PEIICHUS 3aJayd pe3yJIbTaThl,
KPUTUYECKA OIICHWBATh WX JOCTOBEPHOCTh, MPOTHO3UPOBATh H3MCHCHHE B
HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM, OIICHUBATh PUOOPETEHHBIN OIBIT;

OCYUIECTBJISTh 1IEJICHANPABICHHBIN MTOUCK MEPEHOCca CPEJICTB U CIIOCOO0B
JeNCTBUA B MPOGECCHOHANBHYIO CPEy;

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

yMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

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

3) pabora ¢ undpopmanueii:

OpHEHTHUPOBAThCA B PA3NMYHBIX MCTOYHUKAX WHPoOpMaruu (TEKCTe
y4eOHOTO TMOCOOMs, HAyYHO-TIOMYJSIPHOM  JHUTeparype, OHOIOTHYECKUX
CJIOBApsAX M CIPABOYHMUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B MHTepHeTe),
aHATM3UPOBaTh HMH(POPMANIUIO PA3IUYHBIX BHUAOB W (OPM TIPEACTABICHHUS,
KPUTHYECKH OIEHUBATH €€ TOCTOBEPHOCTH M HETIPOTHBOPEUNBOCTb;

(bopMyIMpPOBATH 3aITPOCHI U IPUMEHSTH PA3TUYHBIC METOIbI IIPU TTOUCKE U
oTbope Ouojornyeckor WHQpOpMAIMK, HEOOXOJAMMOM ISl  BBITTOJTHEHUS
y4eOHBIX 33J1a4;

MpruoOpeTaTh OMBIT WCIOJIB30BAaHUS HH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHHA, COBEPIIEHCTBOBATh KYJIBTYpPY AaKTUBHOTO  HCIIOJIb30BaHUS
Pa3TUYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO  BBIOMpaTh ONTUMAIbHYIO (GOpMY TPEICTaBICHUS
ouosiornyeckor wuHpopManuu (cxembl, TrpaduKd, JUarpamMMbl, TaOJIHIBI,
PUCYHKH U APYTOE);

WCIIOJI30BaTh HAYYHBIM $S3BIK B KauyecTBE CpEICTBa MpH padoTe C
Ouonornyeckor wHGOpMAIUEH: TPUMEHATh XHUMHYECKUE, (U3MUECKHE W
MaTeMaTHYeCKHE 3HaKU U CUMBOJIbI, (pOpMYJIbl, aO0OpeBUATYpy, HOMEHKIATYPY,
UCIIOJI30BaTh M TPE0Opa3OBBIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HarJIAIHOCTH;

BIIQJICTh  HABBIKAMU  pACIIO3HABAHWUA W  3amuThl  WH(OpMaIuwy,
MH(GOPMALMOHHON 0€30MaCHOCTH JTUYHOCTH.

OBjajieHUe YHMBEPCAJbLHBIMM KOMMYHUKATUBHBIMHY J1€HCTBUSIMU:

1) oO1enne:



OCYIIECTBISITh KOMMYHHUKAIIMM BO BceX cdepax KU3HU, AaKTUBHO
y4acTBOBaTh B JHMAJOTe€ WM JTUCKYCCUH IO CYHIECTBY OOCYXIaeMOW TEMBbI
(ymeHue 3amaBaTh BOIPOCHI, BBICKA3bIBATh CYXKJIECHUS OTHOCHUTEIHHO
BBIITOJTHEHUS MIPEJIaracMoi 3aJ1aui, yUUTbIBaTh UHTEPECHI U COTJIACOBAHHOCTD
MO3UIUHN APYTUX YYACTHUKOB JUAJIOTa UK TUCKYCCHUU);

pacno3HaBaTh HEBepOaJbHBIE CPEACTBA OOIICHMS, MOHUMATh 3HAYEHUE
COILIMAJIBHBIX 3HAKOB, MPEANOCHIIIOK BOSHUKHOBEHUS KOH(MIUKTHBIX CUTYaIlUi,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMU OOIIIEHUS ¥ B3aUMOJICHCTBUS, TOHUMATh
HaMEpPEeHUsl JPYTUX JIIOJIel, TMpPOSBIATh YBAXUTEIbHOE OTHOIIEHUE K
co0€eceTHUKY U B KOPPEKTHOU popMe (popMyIMpOBaTH CBOM BO3PAKEHMUS;

Pa3BEPHYTO U JIOTUYHO U3JIAaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM
S3bIKOBBIX CPEJICTB.

2) coBMeCTHAs eSITeJbHOCTh:

MOHMMAaTh U MCIHOJB30BaTh  MPEUMYIIECTBA  KOMaHAHOM U
WHJUBUAYAIBHOM pabOThl MpPU  PEIICHUH OUOJIOTHYECKOW  TPOOJIEMBI,
000CHOBBIBATh HEO0OXOIMMOCTh IPUMEHEHUS IPYIIIOBBIX dbopm
B3aMMOJICUCTBHS TIPU PEIICHUH YICOHOU 3a/1auu;

BBIOMpATh TEMATUKy U METOJbl COBMECTHBIX ACHCTBHUM ¢ y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJOT0 WiIE€HA KOJIEKTUBA;

OPUHUMATh 1EJIU COBMECTHOM JAESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATH JICUCTBUS IO €€ JITOCTHUKEHHUIO: COCTABJIATH IUJIAH JEHUCTBUH,
pacnpenensiaTh pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXZIaTh PE3yJIbTaThl
COBMECTHOU paboThI;

OIICHMBATh Ka4€CTBO CBOETO BKJAJa M KaXKJIOr0 y4acTHUKA KOMAaH/bl B
oO1uii pe3ysbTat Mo pa3padoTaHHBIM KPUTEPHUSIM;

npejyiaraTb HOBBIE MPOEKTHI, OLIEHUBATh HJIEM C MO3UIMU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBJIATh TO3UTHUBHOE CTPATErMYeCKOe ITOBEJICHUE B Pa3IMYHBIX
CUTYaIIUSX, IPOSIBIISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIMATUBHBIM.

OBJiaeHNe YHHBEPCAJTbLHBIMYU PEryJIsiITUBHBIMU J€CTBUAMM:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKWE 3HAHWS JI BBISIBJICHHUS MPOOJIEM M HUX
pelIeHus B )KU3HEHHBIX U YYEOHbIX CUTYaIUsX;

BBHIOMPATh HA OCHOBE OWOJOTHYECKUX 3HAHWM IIEJIEBBIE U CMBICIOBBIC
YCTAHOBKHM B CBOMX JEHCTBUSIX U MOCTYIKAX IO OTHOIIEHUIO K KUBOU NPUPOJIE,
CBOEMY 370POBBIO U 3I0POBbIO OKPY’KAOIINX;



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

CaMOCTOSTENIbHO COCTaBJIATh IUIAH pEHIeHUs Npo0iemMbl €  y4ETOM
UMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U TIPEATIOYTCHUIA;

JlaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacliMpaTh paMKd  y4yeOHOTO TpeJMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHUM;

Jienatb ~ OCO3HAHHBIM  BBIOOp,  apryMeHTHpOBaTh  €ro,  OpaTh
OTBETCTBEHHOCTH 34 PEUICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

CIocoO0CTBOBAaTh (POPMUPOBAHUIO M TPOSBICHUIO HIUPOKOU JPYAUIIMHU B
Pa3HBIX 00JIACTSIX 3HAHMM, MOCTOSIHHO MOBBLINIATH CBOM 0OOpa30BaTENIbHBIA U
KYJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, BHOCUTh KOPPEKTHUBBI B ICSATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIQJICTh HAaBBIKAMHU IIO3HABATEIbHOM peIeKCMH KaK OCO3HAHUSA
COBEPIIAEMBIX JEUCTBUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB H
OCHOBAHUM, UCIIOIb30BaTh NPUEMBI pedIEKCUU IJI OIIEHKH CUTYalluu, BRIOOpa
BEPHOI'0 PELICHUS;

yMETh OIIEHHUBATh PUCKA W CBOEBPEMEHHO MPUHHMATh PEIICHUS MO HX
CHMXKEHUIO;

MPUHUMATh MOTHUBBI M APryMEHTHI JIPYTMX NPU aHAIU3E PE3yJIbTATOB
NEATEIbHOCTH;

3) npuHsATHE ceOsl U APYTUX:

MPUHUMATH ce0sl, TOHUMAsi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHThl JIPYTHX MpPU aHAJINU3E PE3yJIbTATOB
NEATEIbHOCTH;

pU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OLITUOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIIMU JPYTOTO YeIOBEKa.

NPEAMETHBIE PE3YJIBTATHI

[IpenmerHble pe3ynbraThl ocBoeHHs nporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOYAIOT cheuurpuueckue a1 ydyeOHOro mpenmMera
«buonorusy» HayuyHble 3HaHHS, YMEHHS M CHOCOOBI JACHCTBHI MO OCBOCHHIO,
UMHTEpPIpPETallMd ¥ NpeoOpa30BaHUIO 3HAHHWM, BHABI JCSATENBHOCTH IO



MOJIyYE€HUI0 HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHUI B PA3IUYHBIX YUEOHBIX
CUTyallMsIX, a TaKKEe B PEAIbHBIX JXU3HEHHBIX CHUTYyalHsX, CBSI3aHHBIX C
Oouonorueil. B mporpamme npeaMeTHble pe3ysbTaThl NPEACTABIEHbI 110 IojiaM
00yueHus.

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

c()OPMUPOBAHHOCTh 3HAaHUI O MECTE€ M pOJU OHMOJOTMH B CHCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HAayK, B (JOPMUPOBAHHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHUHBI MHpAa U HAYYHOT'O MHUPOBO33PEHUS, O BKJIAJC
pPOCCUHCKUX H 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(yHKUIHMOHATBHOW TPAMOTHOCTH YEJIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 33]1a4;

YMEHHE PacKphIBaTh COJECpPKAHUE OMOJIOTMUYECKHX TEPMHHOB U MOHSATHUM:
KU3Hb, KIETKa, OpraHu3M, MeTaboiu3M (OOMEH BEIIeCTB U IpeBpalleHue
SHEPruM), TOMEOCTa3 (CaMOpEeryJislus), YypOBHEBas OpraHu3alusi KUBBIX
CUCTEM, CaMOBOCHPOU3BEICHUE (penpotyKuus), HACJIEICTBEHHOCTb,
M3MEHYHMBOCTb, POCT U Pa3BUTHE;

yMEHHME H3JaraTb OHOJOTHYECKHEe TEOpUH (KJIETOYHAs, XPOMOCOMHas,
MYTallMOHHAsI, LIEHTpaJibHAs JOrMa MOJEKyJsapHOoW Ouosoruu), 3axonHsl (I
Menpnens, T. Moprana, H. 1. BaBuiioBa) u yueHus (0 eHTpax MHOT000pa3us u
MPOUCXOXKJIEHUS KyJIbTypHbIX pactennid H. W. Basunosa), omnpenensite
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  AKCHEPUMEHTA,  BBIIBH)KEHHE  THUIIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXAY HCCIEAYyEMbIMH BEIMYUHAMH, OOBSICHEHUE MOIYYEHHBIX
PE3yIbTATOB, UCIIOJIB30BAHHBIX HAYYHBIX MMOHATUN, TEOPUI U 3aKOHOB, YMEHUE
JIeN1aTh BBIBOJbI HA OCHOBAHUU NIOJyYEHHBIX PE3YJIbTaTOB;

yYMEHUE BBIIEIATh CYIIECTBEHHbIE MTPU3HAKK BUPYCOB, KJIETOK MPOKAPUOT
U DYKapHOT, OAHOKJIETOYHBIX WU MHOTOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH
IpOLIECCOB: OOMEHA BEIIECTB U MPEBPAILECHUS SHEPTUU B KIIeTKe, (POTOCUHTE3A,
MJIACTUYECKOTO M DHEPreTUYecKOoro oOMeHa, XEMOCHHTE3a, MUTO03a, Meio3a,
OIUIOAOTBOPEHUS, PAa3MHOKEHHS, WHIMBHUIYAJIbHOTO pa3BUTUS OpraHuU3Ma
(oHTOTEHER);

YMEHHE IPUMEHSTH MOJTYUYEHHbIE 3HaHUS 11 OObACHEHUSI OMOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUU, IS IPUHATHS IPAKTUYECKUX PELIEHUM B IOBCEIHEBHOU
KU3HU C LEJbI0 obOecriedeHusl Oe30MacHOCTH CBOETO 370POBbS M 30POBBS
OKpYXAIOIIMX JIIOAEH, COOJIOACHHS HOPM TpPaMOTHOTO TOBEACHHUS B
OKpY>Karollel MPUPOAHON Cpelie, MIOHUMaHUE HEOOXOAUMOCTH UCHOIb30BaHUS



JOCTH)KEHU COBPEMEHHOM OMOJIOTMH U OMOTEXHOJOTMH JUIsl pallOHAIBHOIO
MIPUPOIOTIOTH30BAHHSI;

yMEHHUE pellaTh 2JJIEMEHTApHbIE TE€HETUYECKUE 3a/layd Ha MOHO- U
TUTHOPUIHOE CKPEIMBAHKUE, CLEIJIEHHOE HACIEJOBAaHUE, 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 KPUTHYECKU OILICHMBaTh M WMHTEPIPETUPOBATH HHPOPMAIIUIO
OMOJIOTUYECKOTO COJEPKAHUS, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS U3
pa3IUYHBIX HMCTOYHHUKOB (CpeACTBA MAacCoOBOM HMHGOpMANHWH, HAYIHO-
MOMYJISPHBIE MAaTEepUaibl), ITUUECKUE aCIEKThl COBPEMEHHBIX MCCIIEIOBAHUIN B
OMOJIOTUH, MEUITUHE, OUOTEXHOJIOTUH;

YMEHHE CO3/IaBaTh COOCTBEHHBIE NHUCHMEHHBIE W YCTHBIE COOOIICHUS,
0000mmass Ouonoruueckyro HMHGOPMAIMIO U3 HECKOJbKUX HCTOYHUKOB,
IPaMOTHO HMCTIOJL30BaTh MOHATUWHBIN anmapat OHOJIOTHH.

[IpeameTHbIC pe3ynabTaThl OCBOCHUS yueOHOTO npeameTa «buonorus» 6 11
KJlacce JOJIKHBI OTPAKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECT€ M POJU OWOJOTUM B CUCTEME
HAy4YHOTO 3HAHMSI E€CTECTBEHHBIX HayK, B (OPMHUPOBAHWUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHUHBI MHUpPa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJC
POCCHUHCKUX © 3apyOCKHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE OHOJIOTHH,
(GyHKIMOHATBHOM IPAMOTHOCTH YeJIOBEKA JIJISl PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHE PacKphIBaTh COACPKaHUE OMOJOTHYCCKUX TEPMUHOB U TIOHSITHMA:
BUJI, TOMyJsuus, TeHOPOHJ, OHBOJIOLMS, JBIKYIIHME CWIbl (PaKTOphl)
ABOJIIOLINH, IPUCTIOCOOJICHHOCTD OpPTraHU3MOB, BHUI000pa30BaHUE,
AKOJIOTHYECKUE (PAKTOPHI, FKOCUCTEMA, TTPOYIICHTHI, KOHCYMEHTHI, PEIyIICHTHI,
[eNU MUTaHUs, YKOJIOTUYeCcKas MupaMuaa, OUoreoreHos3, ouocdepa;

yMEHUE H3JIaraTh OWOJIOTHYECKHE TEOpUHU (IBOJFOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKAas TEOPHS SBOJIONHMH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoapiieBoro cxonactsa K. M. bapa, uepenoBaHus TJIaBHbIX HapaBJIECHUN U
myTeit aBomonu A. H. CeBeprioBa, yuenust o 6uocdepe B. 1. Bepnaackoro),
OTIPEIEATh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

yMEHUE BJIaJIeTh METOJJaM1 HAYYHOT'O MTO3HAHMS B OMOJIOTUU: HAOIIOACHUE
Y OTIMCaHUE )KUBBIX CUCTEM, TIPOIIECCOB U SBIICHU, OpPTaHU3AIMS U TIPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTA, BBIIBIDKCHHE  THUIIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXKIY HCCIEAYyeMbIMU BEIMYMHAMU, OOBSICHEHHE TOyYCHHBIX



PE3yJIbTaTOB, UCIOIB30BAHHBIX HAYYHBIX MOHITUNA, TEOPU U 3aKOHOB, YMEHHUE
JieN1aTh BBIBOJIbI HA OCHOBAHUU TMOJYUYEHHBIX PE3yJIbTaTOB;

yYMEHUE BBIACNATH CYIIECTBEHHbIE MPU3HAKK CTPOEHUS OUOJIOTMYECKUX
OOBEKTOB: BHJOB, MOMYJSLUNA, TPOAYLEHTOB, KOHCYMEHTOB, PpEIyICHTOB,
OMOTeOIIeHO30B M SKOCHUCTEM, OCOOEHHOCTH TMPOIECCOB: HACIEACTBEHHON
M3MEHYHBOCTH, €CTECTBEHHOT'O ot0opa, BU1000pa30BaHus,
IPUCIOCOOJICHHOCTH OPraHU3MOB, JIEUCTBHS JKOJIOTHMYECKUX (AKTOPOB Ha
OpraHu3Mbl, TII€peHOCa BEIIECTB U TIOTOKA DJHEPIUM B IKOCUCTEMAX,
aHTPONOTCHHBIX M3MEHEHUN B 3KOCHUCTEMAaxX CBOEM MECTHOCTH, KpPyroBOpoTa
BEIIIECTB U OMOT€OXUMUUYECKHUX ITUKIIOB B Onocdepe;

yMEHHE PUMEHATH TOTyUYEHHBIC 3HAHUSA JUII OOBSICHEHUST OMOIOTHIECKIX
IIPOLIECCOB U ABJICHUM, JIJISI TPUHATHUS MIPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM
KU3HU C LEJbl0 oOecriedeHus] OE30MacHOCTH CBOErO 370POBbS M 30POBBS
OKpY)XAIOIIMX JIIOJIeH, COONIOACHHS HOPM TPAMOTHOTO TOBEACHUS B
OKpY>Karollled MpUpOAHOM cpeje, TOHUMMaHUEe HEOOXOAUMOCTH HCIIOIb30BAHUS
JTOCTWKECHUN COBPEMEHHOU onoJsioruu IS PALMOHAIIBHOTO
PUPOIOTIOIb30BAHMS;

YMEHHME peIlaTh >JEMEHTapHble OHOJOTMYECKHE 3a/layd, COCTABIATH
CXEMBI [IEPEHOCA BEIIECTB U SHEPTUH B 3KOCHCTEMAaX (LMY MUTaHUs);

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

yMEHUE KPUTHUYECKH OILICHMBaTh M HHTEPIPETHPOBATH HWHOOPMAIUIO
OMOJIOrMYECKOrO COJEpKaHUs, BKIIOYAIOLIYIO IICEBIOHAYYHbIE 3HAHUS U3
pa3IMYHBIX HMCTOYHHKOB (CpeIcTBa MaccoBOM HH(OpMAIMH, HAy4YHO-
MOMyJSIPHBIE ~ MaTepuajbl), pacCMAaTpUBaTh TJIOOAIBHBIE AIKOJIOTHYECKUE
po0JIEMbI COBPEMEHHOCTH, (hPOPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYTO
MO3ULHIO;

YMEHHE CO37]aBaTh COOCTBEHHBIE MUCHMEHHBICE W YCTHBIE COOOIICHUS,
0000mass Ouojornueckyro HMHGOPMAIMIO U3 HECKOJbKUX HCTOYHUKOB,
IPaMOTHO UCTIOJb30BaTh MOHATUHHBIN anmapat OMOJIOTHH.



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.edso0o.ru/7f41c292
2 JKuBbIe cHCTEMBI M X OpraHU3aIUs 1 bubmmorexa [JOK
p . https://m.edso0o.ru/7f41c292
bubnuoreka [{OK
X i 1
3 MMUYECKUI COCTaB M CTPOCHUE KIICTKU 8 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.edso0.ru/7f41c292
7 Cenexuus opranu3moB. OCHOBBI 3 bubmmoreka HOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
but6mmorexa [IOK
8 Pesepsiioe spens L 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 )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubmuorexa [JOK
1 0 9 1
IBOMOLKOHKA BHONOTHS https://m.edsoo.ru/7f41cc74
5 Bo3HMKHOBEHUE U pa3BUTHE )KU3HU HA 9 05 bubnuorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
3 OPraHH3Mbl  OKPYXKAIOLAs Cpea > 1 https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
4 0 9
CooO1iecTBa U SKOJIOTMUECKUE CUCTEMBbI httos://m.edsoo.ru/7fA1cc74
bu6mmoreka [JOK
5 P 2
CICPBHOC BpEM https://m.eds00.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 Hdara uudposbie
n/n Tema ypoka Bcero Kontpoapueie  Ipakruueckue u3ydyeHusi oOpasoBaTesibHbIE
padoThbI padoThI
pecypcsbl
bubmuorexa [JOK
1 buoiiorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0o.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.edso00.ru/863e674¢
bu6nmoreka [JOK
5 benku. CoctaB u cTpoeHue 6eJIKoB 1 https://m.eds00.ru/863e6b72
DepMeHThI — OMOJIOTUYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnmoreka [JOK
KaTaJTUTUYECKON aKTUBHOCTH https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJIM KaTamasbl)»



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

! YrieBofsL. Tt https://m.eds00.ru/863e6870
bubmuorexa [JOK
8 Hyxentobbie kuciotsl. AT® https://m.edso00.ru/863e6d5c
9 Hcropus u meToas! u3ydeHus bubmumoreka [IOK
kietku. Kinetounas Teopus https://m.edso00.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 0]l MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c
TOTOBBIX MUKpPOIIpENapaTax u ux
OTIUCAHUE»
bu6mmoreka [IOK
12 O6meH BemecTs nim MeradoT3M https://m.edso00.ru/863e766¢
bu6mmorexa [IOK
13 Potocitnres. Xemociirres https://m.eds00.ru/863e7c98
. bubnuoteka [JOK
14 DHepreTHieckui 0omen 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 —
PaHCISILH — GHOCHHTE3 Oeiika 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.edso0.ru/863e81b6
p https://m.edsoo.ru/863e831e
N bubnuorexa [JOK
20 M
eHos https://m.edsoo.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
95 JlurubpuiHoe CKperuBaHue. bubnuorexa [IOK

3aK0OH HE3aBHCUMOT'O

https://m.edsoo0.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.edsogru/863e8c60
JUTHOPHUIHOTO CKPEIUBAHUS Y
Jp030(hUITBI HA TOTOBBIX
MHUKpOIIpenaparax»

97 I'enernka nona. HacinenoBanue bubmuorexa [JOK
MPU3HAKOB, CUEIJICHHBIX 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
BapUAIMOHHOTO psija U
BAPUALIMOHHON KPUBOI»

HacnencrBenHas u3MEHYHUBOCTb.
JlaGopaTtopnast pabota No 7. bubnmnoreka [JOK

29 . 0.5
«AHanu3 MyTanui y 1po30Quist https://m.edso0o.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 oOpasoBaTelibHbIE
padoThbI padoThI
pecypcsbl
1 DBOJIIOLHS U METObI €€ N3YUCHUS 1 bubmmorexa LIOK
t A Y https://m.edso00.ru/863ea20e
5 HUcropus pazsutus 1 bubnuorexa [JOK
MPEACTABJICHUI 00 YBOJIIOITUN https://m.edso00.ru/863e9570
bu6mmoreka [IOK
3 M 1
HKPOIBOTHONHA https://m.edsoo.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
6 EctectBenHblIi1 0TOOp U €ro 1 bubnuoreka [IOK
hopmbl https://m.edso00.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.edso00.ru/863e9cle
9 HeoOpaTtumocTs 3BoIIONNN
10 Uctopus xu3nu Ha 3emiie U
METO/]Ibl €€ U3YUECHHUS
1 ['uroressl MpOUCXOKIACHUS )KU3HU bubnuorexa [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazuTne xu3Hu Ha 3emMiie 1o bubmuorexa [JOK
Jpam U nepuojam https://m.edsoo.ru/863eat6hbe
OcCHOBHBIE 3TaIlbl BOITIOIUU
PaCTUTEIBLHOTO U KUBOTHOTO
mupa. [Ipaktiaeckas padora Ne 1 bubnuorexa [IOK
13 0.5
«/3y4eHne UCKOMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHMi U KUBOTHBIX B
KOJUIEKIIHSX
14 CoBpeMeHHas cucTema bubnmnoreka [JOK
OpraHr4eCcKoro Mupa https://m.edsoo.ru/863ea48e
15 OBOIOIMS YETI0BEKa bubnnoreka [JOK
(anTpoMOTEeHE3) https://m.edsoo.ru/863eac2c
16 JIBmokyniue cuibl (pakTopsl) bubnnorexka [JOK
aHTpOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUU IBOJIIOLNN
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 [JOK
O6uoI1IeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI bubnmoreka [JOK
(3KOCHCTEMBI) https://m.edso0o.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 bubnmoreka [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
HKOJIOTHYECKHUE CUCTEMBD)

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 MATEPHAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET






