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HOACHUTEJIBHAS 3AIINCKA

[Ipu pazpaboTke mporpaMmbl MO OUOJIOTUU TEOPETHUUYECKYIO OCHOBY IS
ompeniesieHns] MOAX00B K (OPMUPOBAHUIO COJEpKaHUsI y4eOHOro mpeamera
«buonorus» cocrtaBunu: KoHuentyaubHbele mnonoxkenus OIOC COO o
B3aUMOOOYCIIOBJIGHHOCTU LIeNieH, COJACp)KaHMs, pPE3yJIbTaTOB OOY4YeHUS W
TpeOOBaHUN K YpPOBHIO MOATOTOBKH BBIMTYCKHUKOB, MOJIOKEHUS OO0 OOIIMX
HEeNsX W MPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBbI
cpeaHero oo6miero oOpasoBanus B Poccuiickoit depeparnuu, a Takke
MOJIOXKEHUS O creruduke OUoIoruu, e€ 3HaueHU! B MO3HAHUU KUBOU MIPUPOIBI
U o0ecreueHUH CYIIECTBOBAHHUS uejoBedeckoro oobmectBa. CoryiacHo
HA3BaHHBIM TMOJOXKCHUSIM, OIpeJeiIeHbl OCHOBHBIC (YHKIIUU MPOTPAMMBbI IO
OuoJsioruu u e€ CTPyKTypa.

[Iporpamma mo Owonoruu JaéT TpeAcCTaBIeHUWE O IEeisax, 00 oOIei
CTpaTernu OOYUYeHHUs, BOCIHTAHHUS M Pa3BUTUS OOYYAIOUIUXCA CPEACTBAMHU
yueOHoro mnpeaMera «buojorus», ompeaessieT o00s3aTebHOE MPEIMETHOE
COJICp)KaHME, €ro CTPYKTYypy, pacmpeiciieHHe Mo pasfaeiaM U TeMaM,
PEKOMEHYeMYI0 TOCIIeIOBATEIbHOCTh HU3Y4YeHHs Y4eOHOro wmarepuaia c
y4€TOM  MEXKIPEAMETHBIX W BHYTPUIPEIMETHBIX  CBSI3€HM,  JIOTHKH
00pa3oBaTeIBLHOTO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00YyYarOITNXCS.

B nporpaMmvme mno OuONOrMM TakKe YYMTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAlpPEeIMETHBIM M TMPEIMETHBIM pe3yJbTaTaM
oOydeHus B (GOPMUPOBAaHWM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIIHHOM
NeATeITbHOCTH/YIEeOHBIX JTEeUCTBUH OOYyYaromUXCsS IO OCBOCHHUIO COJIECpPKAHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B mporpamme mo Owmomormm (10-11 xmaccel, ©6a30BbIii  YpOBEHB)
peann3oBaH TMPUHIUII MPEEMCTBEHHOCTH B HM3yUY€HMHM OHMOJOTWHU, Onaromaps
4yeMy B HEW NpocMaTpUBAeTCAd HAMpPaBIEHHOCTh HAa pPa3BUTHE 3HAHUM,
CBSA3aHHBIX C (OPMHUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHSI,
IIEHHOCTHBIX  OpPUEHTAllMid  JIMYHOCTH,  DKOJIOTMYECKOTO  MBIIUICHHUS,
MPEACTAaBICHUN O 370pOBOM 00pasze KU3HU U OEpPEeKHBIM OTHOIICHHUEM K
OKpyKaromied npupogHort cpeae. Iloatomy Hapsigy ¢ U3ydYEHHEM
00IIEeOMOIOTUYECKUX TEOPUH, a TaK)Ke 3HAHWUN O CTPOCHHUH JKHBBIX CHUCTEM
pPa3HOr0 paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HUX MPOILIECCOB B
mporpaMme 1o OWOJIOTHH yJeJIeHO BHUMAHWE HWCIIOJIB30BAHUIO TOTYyYEHHBIX
3HAHWH B TIOBCETHEBHOW KU3HHM JIJISl PEIICHUS MPUKIIATHBIX 3a/1a49, B TOM YHCJIE:
mpoUIIaKTUKKA  HACIHEACTBEHHBIX  3a00JE€BaHWU  YENOBEKa,  MEIUKO-
FE€HETUYECKOTO KOHCYJIbTUPOBAHUSI, 000CHOBaHMS AKOJIOTUYECKHU



1enecoo0pa3Horo MOBEAEHUS B OKPYXKalolleW MNPUPOAHON cpeje, aHaiu3a
BIIUSHUS XO3SIMCTBEHHOMN JEATEILHOCTH YEJIOBEKAa HAa COCTOSHUE MPUPOJHBIX U
HUCKYCCTBEHHBIX  JKOCHUCTEM. YCWICHHWE  BHUMAHUS K  MPUKIAJTHOU
HalpaBJIEHHOCTH  y4eOHoro  mpeamera  «buonorus»  MPOJAUKTOBAHO
HEO0OXOIUMOCTHIO 00ECIIEYEHUS YCIOBUM NIJIsi PEIICHUs] OJTHOM U3 aKTyaJlbHbIX
3a/1a4  IIKOJBHOTO OMOJOTMYECKOTO O0pa3oBaHMs, KOTOpas IMpenojaract
dbopmupoBaHue y 00y4aronIuxcsi CIOCOOHOCTH aJallTUPOBATHCS K U3MEHEHUSIM
JTUHAMHWYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHE cpenHero o0iiero oOpa3oBaHUs 3aHUMAET BaKHOE
Mecto. OHa obecnieunBaeT GOpMHUPOBAHUE Y OOYUAIOUTUXCS MPEJICTABICHUN O
HAy4YHOU KapTUHE MHpPA, PACIIMPSET U 0000IIaeT 3HAHUS O KUBOU mpupoje, eé
OTJINYUTENbHBIX MPU3HAKAX — YPOBHEBOW OpPTraHU3allMM U SBOJIOLMH, CO3AET
yCJIOBHUS  JUIsi: TIO3HAHUS 3aKOHOB JKMBOM  TPUPOJBI, (opMupoBaHUs
(YHKIIMOHAJIBHOM TPAaMOTHOCTH, HABBIKOB 3J0POBOTO U Oe30macHoro oobpasa
KU3HHU, DKOJIOTUYECKOTO MBIIIJICHUS, IIEHHOCTHOTO OTHOIICHUS K JKUBOU
IPUPO/IE U YEITOBEKY.

Boneimoe  3HavueHwe ~ OmoOJIOTHST  MMEET  TakXkKe  JUIS  PEIICHUS
BOCIHUTATENbHBIX M Pa3BUBAIOIIMX 3aJlad CpeIHero oO0Imiero oOpa3oBaHUs,
colManu3anuu odyuaromuxcs. M3yuenue OMOIOTMM OOECIEYUBAET YCIIOBHS
LTSI dbopmupoBaHus MHTEJJIEKTYaTbHBIX, KOMMYHUKAIIMOHHBIX U
MH(POPMAIIMOHHBIX ~ HABBIKOB, ACTETHYECKOM  KYJIbTYpbI, CIOCOOCTBYET
UHTETpaluu OMOJIOTMYECKUX 3HAHUM C MPEACTABICHUSIMHU U3 JIPYTUX y4eOHBIX
NpeIMeTOB, B YacTHOCTH, (Gu3uKu, Xumuu U Teorpaduu. HazpanHbie
MOJIOKEHUSI O TMpeJHa3HauYeHUu ydeOHoro mpenmera «buonorus» coctaBuin
OCHOBY JUIsl OTpPEIENICHHS MOAXOI0B K OTOOpY W CTPYKTYPUPOBAHHIO €r0
coJiep KaHusl, MPEICTAaBJICHHOTO B MPOrpaMMe 10 OUOJIOTHH.

OTt60p comepkanus yueOHOro mpeameta «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBJIEH C TMO3UIHMKA KYJIbTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBUU C
KOTOpPBIM OOy4Yaromniuecs: JOJKHBI OCBOUTH 3HAHWS M YMEHHUS, 3HAUMMBIC IJIS
dbopMupoBaHusi OOMIEH KyJIbTYPBI, OMPEICISAIONINE aJCKBATHOE IOBEICHUE
YeJIOBEKa B OKPY’KAOIICH MTPUPOIHON Ccpejie, BOCTpEOOBAaHHBIE B TIOBCEIHEBHOM
KU3HU U MPAKTHYECKON nesrenpbHocTH. Oco00e MeCTO B ATOW CHCTEMEe 3HAHHM
3aHUMAIOT  3JIEMEHTBl  COJAEp)KaHMs, KOTOpPbIE CIYXXaT OCHOBOM i
dbopMuUpOBaHUS TPEJACTABICHHH O COBPEMCHHOM €CTCCTBCHHO-HAyYHOU
KapTUHE MHUpPA M I[IEHHOCTHBIX OPHEHTAUUAX JIMYHOCTH, CIOCOOCTBYIOIIUX
ryMaHHU3aluu OMOJIOTHYECKOro 00pa30BaHusl.

CrpykTypupoBaHue cojepKaHusi y4eOHOro marepualia B ImporpaMmme 1o
OMOJIOTMM OCYIIECTBIEHO C YY€TOM MPUOPUTETHOrO 3HAYEHHUS 3HAHUU 00



OTJIMYUTENIBHBIX OCOOEHHOCTSX KUBOM MPUPOJIbI, O €€ YPOBHEBOU OpraHu3aluu
U DJBOJIIOIMU. B COOTBETCTBUU C 3TUM B CTPYKType Y4YeOHOro mnpeaMera
«buonorus» BBIAEIEHBI CIEAYIONIME COAEpKaTeIbHbIe TUHUU: «buonorusa kak
Hayka. MeToibl HayyHOTO MOo3HaHUs», «KieTka kak Ouosiorudeckas cuctemMa,
«OpranusMm Kak Ouosoruyeckas cucremayn, «CucrtemMa U MHOrooOpasue
OpPraHMYeCKOro MHpa», «IBOJIOUHSA KUBOW MPUPOABD), «IKOCUCTEMBI H
MPUCYILIHE UM 3aKOHOMEPHOCTH.

Lens u3ydenust yuebHoro npeamera «buosnorus» Ha 0a30BOM ypoBHE —
OBJIQJICHUE OOYyYaIONIUMHUCS 3HAHUSMH O CTPYKTYPHO-(YHKIIMOHAIHHOM
OpraHu3allMyi >KUBBIX CHCTEM pa3HOTO paHra W NpHOOpETEeHHWE YMEHUM
UCIIOJIB30BaTh 3TU 3HAHUS JUIS TPAMOTHBIX JIEUCTBUU B OTHOIIEHUU OOBEKTOB
YKUBOU TIPUPOJIBI U PEIICHUS PA3JIMYHBIX JKU3HEHHBIX TTPOOJIEM.

JlocTmwkenue 1enu u3ydeHuss ydeOHoro mnpeamera «buomorus» Ha
06a30BOM YpOBHE 00ECIEYMBACTCS PEIICHUEM CIICTYIOIIMNX 3a]1ay:

OCBOCHHE OOYYaIOIMMUCA CUCTEMbI 3HAHHN O OWOJOTHYECKHX TEOPHSX,
YUYCHHUSX, 3aKOHAX, 3aKOHOMEPHOCTAX, THUNOTE3aX, IpaBWiIaX, CIyKallux
OCHOBOM 151 (POPMHUPOBAHUS TMPEICTABICHUN O €CTECTBEHHO-HAYYHOU KapTHUHE
MUpa, O METOJaxX Hay4YyHOro TO3HAHUS, CTPOEHUU, MHOT000pa3uu U
OCOOEHHOCTSX >KMBBIX CHCTEM DPAa3HOTO YpPOBHS OpTaHMU3AIlMH, BbIIAIOMIMXCS
OTKPBITUSIX U COBPEMEHHBIX UCCIEAOBAaHUSAX B OUOJIOTHH;

dbopMupoBaHue y 00yJarouuxcsi MO3HABATENbHBIX, HHTEIUIEKTYAIbHBIX U
TBOPUYECKHX CIOCOOHOCTEW B MpOIECCe aHaliM3a JIaHHBIX O MYyTSIX Pa3BUTUA B
OMOJIOTUY HAYYHBIX B3IJISIIOB, MACH U MOJXOAOB K M3YUYEHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3alINH;

CTAaHOBJICHHE Yy oOydJarmuxcs OOmer KyabTyphl, (YHKIHOHAIBHOM
IPaMOTHOCTH, pa3BUTHE YMEHUH OOBSICHATH H  OIICHUBATH  SBIICHUS
OKPYXKAIIIEro MHUpa >KMUBOM NPUPOJABI HA OCHOBAaHMM 3HAHUM M OIbBITA,
MOJIYYCHHBIX TIPU U3yUYEHUU OUOJIOTHH;

dbopMupoBanue y oOydaromuxcsi YMEHUM WJUTIOCTPUPOBATH 3HAYCHUE
OMONOTUYECKUX 3HAHUW B MPAKTHUYECKOU JEATEIHHOCTH YETOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOIOTUI;

BOCIIUTAHHE YOCKAEHHOCTU B BO3ZMOKHOCTU MO3HAHUS YEJIIOBEKOM >KUBOI
MPUPOALI, HEOOXOAUMOCTH OEPEKHOTO OTHOIIEHHS K HEM, COOJI0ACHUS
ATUYECKUX HOPM IMPU MPOBEACHUN OMOIOTUYECKUX UCCIIEI0BAHMIA;

OCO3HAHUE ILIEHHOCTH OHOJOTMYECKUX 3HAHUMN ISl TOBBILICHUS YpPOBHS
AKOJIOTUYECKON KYJIBTYPHI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS;

MIPUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHHI B MOBCEIHEBHOW KU3HU
JUISL OLIEHKH TTOCJEACTBUI CBOEH NEATENBHOCTH IO OTHOIIEHHIO K OKPYIKAOIIEH



cpene, COOCTBEHHOMY 3JI0POBbIO, OOOCHOBAaHME U  COONIIOJEHUE Mep
npoUIaKTUKU 3a00JIeBaHUH.

B cucreme cpeanero oOmiero obpazoBanus «buonorusy», uzydaemas Ha
0a30BOM YpOBHE, SBJISCTCS 00S3aTEIBHBIM YUYEOHBIM MPEIMETOM, BXOSAIIUM B
COCTaB MpeaMETHOM 001acTh «ECTeCTBEHHO-HAYYHBIC PEIMETHIY.

Jns  wzydeHus: Ouoyiorud Ha 0a30BOM YpPOBHE CpEIHEr0o OOIIero
oOpazoBanust oTBoAUTCS 68 yacoB: B 10 kiacce — 34 vaca (1 yac B Hezelno), B
11 KJ1acce — 34 gaca (1 gac B HEJICITIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHUHU ¢ OOLIECTBEHHBIMU, TEXHUYECKUMU
U JPYTMMH €CTECTBEHHBIMM HayKamH, (uiocopuen, ITHUKOH, 3CTETUKOU U
npaBoM. Ponb Ouonorun B OpMUpPOBAaHMM COBPEMEHHON HAay4YHOW KapTHHBI
mupa. Cuctema OMOJIOTHYECKUX HAYK.

Metoasl mO3HAHUST JKUBOW TPUPOJBI (HAOIIOJEHHUE, DSKCIIEPUMEHT,
omHucaHue, W3MEpPeHHe, KiaccupuKaius, MOACIUPOBAHUE, CTATUCTUYECKAs
00paboTKa JTaHHBIX ).

JdeMoHcTpanum:

[Toptpeter: Y. Hapsun, I'. Mengens, H. K. Konbsuos, /Ix. Yorcon u ©.
Kpuk.

Tabnuiel u cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadoThbI:

[Ipaktuueckas pabora Ne 1. «Mcmonb3oBaHue pa3IUYHBIX METOJOB MPH
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI U UX OPraHU3AIUSA.

XKupbie cucrembl (OMOCHUCTEMBI) KaK MpPEIMET HU3YYCHHsS] OWOJIOTHH.
OTnnune )KUBBIX CUCTEM OT HEOPTraHUYECKON MTPUPOIBI.

CpoiicTBa OmocucteM U HuX pa3HooOpaswe. YPOBHHM OpraHu3aluu
OMOCHCTEM: MOJICKYJSApHBIN, KIETOYHBIH, TKAHEBbIH, OpPraHU3MCHHBIMH,
MOMYJIAIMOHHO-BUIOBOM, 3KOCHUCTEMHBIN (6MOreoIeHOTHICCKUM ),
OmochepHbIii.

JdeMoHcTpanum:

Tabmuuet u  cxembl: «OCHOBHBIE TIPU3HAKUA IKU3HU», «YPOBHHU
OpraHu3aluu )KUBOU IIPUPOIBI».

O6opynoBanue: Moenb Mojekyisl JJHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUNA COCTAB KIIETKH. XUMHUUYECKHUE JIEMEHTBI: MAKPOAJIEMEHTHI,
MHKPO3JIEMEHTBL. BOJ1a 1 MUHEpaIbHBIE BEIIECTBA.

@OyHKIIMKM BOABI M MHMHEpAJbHBIX BEIIECTB B KieTke. llogaepxkaHue
OCMOTHYECKOTO OaaHca.

benku. CoctaB u cTpoeHune 0eaK0B. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
Hesamennmble W 3aMEHUMBIE aMHHOKHCIIOTBI. AMHWHOKHCIIOTHBIM COCTaB.
YpoBHU CTPYKTYphI OCIIKOBOI MOJIEKYJIbI (MIEpBUYHAS, BTOPUYHAS, TPETUYHAS U



YeTBEepTUYHAsA CTPYKTypa). XHMMHUYECKHE CBOWcTBa OenkoB. buonmorunueckue
(yHKIUU OENKOB.

®epmeHThl — Owuonorudeckue katanuzatopel. CrTpoeHue ¢depMeHTa:
aKTUBHBIA ULEHTp, cyOcTpatHas crneuu@uyHoctb. Kodepmentsl. ButamuHsbl.
Otnnuust pepMEHTOB OT HEOPTaHUUYECKUX KaTaIn3aTOPOB.

VYrneBoabl: MoOHOcaxapuabl (TJIIOKO3a, pubo3a U Je30Kcupudo3a),
nucaxapuabl (caxaposa, JIakTo3a) M TOJMcaxapuabl (Kpaxmall, TJIMKOTEH,
HesuTo03a). buonornueckue GyHKIMU YTIE€BOAOB.

Jlunuapl: TpUrnUuepuasl, (GocPoaunuabl, cTepouasl. [ uapodunbHO-
ruapodoOHbie cBoiicTBa. buonornueckue ¢yHkuuu aunuaoB. CpaBHeHUE
yIJI€BO/IOB, OEIKOB U JIMMUIOB KAK UCTOYHUKOB SHEPIHH.

HyxnennoBsie kucnorsl: JJHK wm PHK. Hykmeotuaer — MoHOMEpBI
HykJIenHOBbIX KkucioT. Ctpoenue u ¢ynknuu JIHK. Crtpoenune u QyHkimu
PHK. Buast PHK. AT®: ctpoenue u GpyHKIHUH.

Huronoruss — Hayka o kietke. Kierounas teopus — mpumep
B3aUMOJICHCTBHS uAed U (PaKTOB B HAydYHOM IMO3HAHWUU. METOIbl U3Y4YCHUS
KJIETKH.

Knerka kak menoctHas >kuBasi cucreMa. OOmMe TNPU3HAKK KIETOK:
3aMKHYyTasi HapykHas MmemOpana, monekynbl JJHK kak renernyeckuii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: 3yKapuoTHYecKass W Mpokapuotuyeckas. OcoOeHHOCTH
CTpOeHUsl IpoKapuoTHueckoi kietku. Kinerounast crenka Oakrepuit. CTpoeHue
AYKapUOTUYECKOU KIETKH. OCHOBHBIE OTJIMYUS PACTUTENBHOUN, KUBOTHOU U
IpUOHON KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpPbl KIETOK — KIJIETOYHAsl CTEHKA, MITMKOKAIUKC,
ux ¢yaknoun. I[lna3zmatudeckas wmemOpaHa, e€ cBoWcTBA H  (PYHKIIUH.
Huronnasma u e€ opranouasl. OgHomemOpanHbie opraHounbl kietku: JIIC,
anmapaT [onbmku, nu3ocoMbl. I[lomyaBTOHOMHBIE OPraHOWIBI  KIIETKU:
MUTOXOHAPHUH, MiacTuabl. [IpoucxoxkaeHne MUTOXOHAPUA W TUIacTHA. Buuabl
mwiactua. HemeMOpaHHble OpraHOUBI KIETKH: PUOOCOMBI, KICTOYHBIA IEHTD,
LUEHTPUOJIH, PECHUYKH, KI'YTUKU. DYHKIIMK OPraHOMAO0B KIETKHU. BKiltoueHusl.

Anpo — perynsTopHblid LHeHTp KiaeTKu. CTpoeHue sapa: siaepHas 000J04Ka,
KapuoIlJla3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEHIECTB B KIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. Illneiinen, P. Bupxos,
k. Yorcon, ®@. Kpuk, M. Yuikunc, P. ®pauknun, K. M. bap.



Juarpammel:  «PacnpeneneHue XUMHUYECKUX DJIEMEHTOB B  HEXUBOWU
npupojie», «PacnpeaeneHne XuMUUECKUX 3JIEMEHTOB B )KUBOU MPUPOE.

Tabmuipl u cxemsl: «llepuoauyeckas TabauIa XUMUUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJEKYJIbl BOAbIY, «buocuHTes Oenka», «CTpO€HHE MOJEKYIbI
oenkay», «Ctpoenue pepmentay, «Hyknennoseie kuciaotsl. JJHK», «Ctpoenue
Monekyiasl AT®», «CrTpoeHue >HyKapUOTHYECKOW KIETKM», «CTpoeHue
KUBOTHOM  KJIeTKH», «CTpoeHUE pacTUTEIBHOM  KIETKW», «CTpoeHue
NPOKAPUOTHYECKON  KIETKW», «CTpoeHue sapa KIETKW», «YTIIEBOIbI»,
«JInmaaery.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, OOOpYAOBaHUE Jis MPOBEICHUS
HAOJIIOJICHU, W3MEPEHUM, DKCIEPUMEHTOB, MUKpOIpenapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopHast pabora Ne 1. «/3yueHue KaTaIMTHYECKONW aAKTHUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUIIa3bl WM KaTanas3bl)y.

JlaGoparopHasi pabora No 2. «M3ydyeHue cCTpoeHUS KIETOK pPACTEHUH,
KUBOTHBIX U OaKTEepUil MOJI MUKPOCKOTIOM Ha TOTOBBIX MHUKpOTMpenapaTax u ux
OMHUCAHUE.

Tema 4. ’KnzneneaTeJJbHOCTL KJIETKH.

OO6MeH BemecTB, WM MeTab0IN3M. ACCUMUIATINSA (TUTACTUYECKU OOMEH)
U JUCCUMMWISINS (PHEpreTHUecKuii 0OMEH) — JIBe CTOPOHBI €IMHOI0 IMpoliecca
meTabonu3Ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB M DHEPruu B MOHWMAaHUU
MeTaboIu3Ma.

Tuner oOmeHa BemiecTB: aBTOTpPOodHBIH U  TerepoTpodHbIA. Pob
¢bepMEeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUHN YHEPTUU B KIETKE.

®orocunte3. CBetoBass W TeMHOBas (¢a3bl ¢doTocuHTe3a. Peakuuun
doTocuaTe3a. DPdekTuBHOCTh (GoTOCHHTE3a. 3HaueHHe (OTOCHMHTE3a IS
KU3HU Ha 3emsie. BiusHue ycnoBuil cpenbl Ha (DOTOCHHTE3 M CIIOCOOBI
MOBBIIIEHUS €70 IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHuHTe3. XEMOCHHTE3UpPYIoIue OakTepuu. 3HAUYCHHE XEMOCHHTE3a
JUIA )KU3HHU Ha 3eMIie.

DHepreTuueckuii 0OMeH B kieTke. PacuienyieHue BemecTB, BbIIEICHUE U
AKKyMYJIMPOBAHUE OJHEPTUM B KIETKE. OJTalbl JHEPreTHUYECKOro OOMeEHa.
I'mukonus. bpoxeHnne u ero Buabl. KUCIOpOIHOE OKUCIEHHE, WM KJIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. O dexTuBHOCTH
SHEPreTUYEeCKOro 0OMeHa.

Peaknmu matpuuHoro cuHte3a. ['enetmdeckas wuHbopmarus u JIHK.
Peanuzanusa renernueckoil mHpopManuu B kieTke. ['eHeTUYeCKUil KOJ U €ero



corcTBa. Tpanckpunuus — wmarpuuHbelii cuHTe3 PHK. Tpancmsmus —
OouocunTe3 Oenka. Otambl TpaHchsauuu. KoagupoBanue amuHokucior. Poib
pubocoM B OMocHHTE3E OelKa.

Heknerounsle ¢popmbl xu3HU — BUpYChl. McTopust oTKpbIiTUA BUpYCcOB (/1.
N. UBanoBckuit). OCOOEHHOCTH CTPOCHUS M >KMU3HEHHOTO IMKJIA BHUPYCOB.
bakrepuodaru. bone3Hu pacTeHui, XKUBOTHBIX U YEJIOBEKA, BBHI3bIBAEMBbIC
BUpycamu. Bupyc nummynozaedpunura yenosexa (BUY) — Bo36ynurens CIINda.
OO6OpaTtHast  TpaHCKpuWILIMs, peBepraza ©  uHTerpasa. [Ipodunakrtuka
pacrpoCTpaHEHUs] BUPYCHBIX 3a00JICBAaHUIA.

JdeMoHcTpanum:

IToptpetsi: H. K. Konbuos, /. . UBanosckuii, K. A. Tumupsses.

Tabmuipl u cxembl: « Tunel nutanusy, «Metabonuzmy», «MUTOXOHIPUSY,
«HepreTHYecKkuii 0omMen», «Xiaoporiact», «Potocuntesy, «Ctpoenue JJHK»,
«Ctpoenue u ¢GyHKIHMOHUpOBaHUE reHay, «CuHTEe3 Oenkay, «I eHeTnueckuit
koa», «Bupycw», «baktepuodarn», «CTpoeHHe M KU3HEHHBIH LUK BUpYcCa
CIIN/da, 6axrepuodaray, «Pemnuxarms JHK».

O6opynoBaHnue: MOJICIN-aIIUINKallu «YnBoeHHue JIHK u
TpaHCKpUMIMsa», «buocunte3 0enka», «CTpoeHHE KIETKU», MOJEIb CTPYKTYPBI
JIHK.

Tema 5. Pa3MHoOkeHHe M MHAUBUYAJIbHOE PA3BUTHE OPTraHU3MOB.

KierouHbIit UK, WM KU3HEHHBIM HUKA KiIeTku. UHTepdaza u MuUTO3.
[Ipoueccrl, nmpoTekaromue B uHTEpdaze. Perumkanus — peakiuss MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIN HAaOOp — KapUOTHII.
JIunmonaHBIA M TalIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpBl.  XPOMAaTHIBI.
[{uTosmornueckue OCHOBBI PAa3MHOKEHUST W HWHIMBUIAYAJIbHOIO Pa3BUTHUSA
OpPraHu3MOB.

Henenue knetku — muto3. Crangun mutosa. [Iponeccel, mpoucxoasiiyue Ha
Pa3HbIX CTAAUAX MUTO3a. bHOJOTMYECKUI CMBICII MUTO3A.

[Iporpammupyemasi rubenb KIETKH — armomnTo3.

@opMbI  pa3MHOXEHUS OpPraHU3MOB: O€cCIoyioe | TMOoJIoBOe. Bus
Oecrioloro  pa3MHOXKEHHsI: JCJIICHHE HaJABOE, TOYKOBAHHME OJHO- W
MHOTOKJIETOYHBIX, CIopooOpa3oBaHue, BEr€TATUBHOE Pa3MHOKEHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPTAHU3MOB, €I0 3HAUYCHUE ISl CEJICKIINH.

[TonoBoe pa3MHOkKEHUE, €T0 OTINYUS OT OECIOJIOTO.

Meiio3. Cranuu menosa. IIpoueccsl, mpoucxoadinne Ha CTaauax Meiosa.
IToBenenne xpomocom B Meio3e. KpoccuHrosep. bruonormdeckuii CMbICT H
3Ha4YEHUE MEH03a.



I'amerorenes — mporecc 00pa3oBaHUS TMOJOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBeie xkemne3bl: CEMEHHUKHU U sMYHUKUA. OOpa3oBaHUE U Pa3BUTUE MOJTOBBIX
KJIIETOK — raMeTr (CIepMaTo30u, SIMIEKIIeTKa) — CIEePMaTOreHe3 U OBOTCHE3.
OcoOeHHOCTH CTPOCHHMS SHUIEKIETOK W crepmaTo30uaoB. OIioI0TBOpEHUE.
ITaptenorenes.

NunuBuayanbHoe pa3Butue (OHTOreHE3). OMOpPHUOHAIBLHOE pa3BUTHE
(amOpuorenes). Itanbl SMOPUOHAIBHOTO PAa3BUTHUS Y IO3BOHOYHBIX KUBOTHBIX:
npoOneHue, ractTpyisnus, opranoreres. [locramOpuonansHoe pa3Butue. Turmbl
MOCTAIMOPHOHAJIBHOTO PA3BUTHS: MpsSIMoOe, HempsiMoe (IMurHOuYHOE). BrnusHue
Cpe/bl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBHI3BIBATH BPOXKIEHHbIE
YPOACTBA.

Poct u pasButue pacteHnii. OHTOT€HE3 LIBETKOBOTO PACTEHUS: CTPOCHUE
CEMEHHU, CTAINU PA3BUTHUSI.

JdeMoHcTpanum:

Tabmumpel 1 cxembl: «DOpMbI Pa3MHOXKEHHSI OPraHU3MOBY», «JIBoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHUi», «BereraTuBHOe pa3MHOXKEHUE
pacteHuity, «Jlenenue kineTku Oakrepuity, «CTpoeHHE TIOJOBBIX KIETOKY,
«Ctpoenne xpomocombly», «Kierounsiii ukny, «Pemnukanus JJHK», «Murtos»,
«Meito3», «IIpssmoe u HenpsiMoe pa3BUTHEY, «] aMeToreHe3 y MIEKOMUTAOIINX
U 4esioBeKa», « OCHOBHBIE CTaUU OHTOTEHE3a».

O6opynoBaHue:  MHUKpPOCKON,  Mukpompenapatbsl  «CriepMaTo30uabl
MJIEKONUTAIONIEro», «SlinekneTka wiekonutawmmero», «Kapuokunes B
KJIETKaX KOpEIKa JyKa», MarHUTHasE MOJAENIb-aNIUIuKaus «JleneHue KIeTKny,
moaenb JIHK, Monens meradazHoit XpoMOCOMBEL.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

JlabopatopHas pabora Ne 3. «HabGmronenne mMuTo3a B KIETKaX KOHYMKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKPOIIpEnapaTax.

JlaGoparopHas pa6ota Ne 4. «M3yueHume CTPOCHHS IOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpENnaparaxy.

Tema 6. HacsieACTBEHHOCTh U HI3MEHYNBOCTH OPraHNU3MOB.

[Ipenmer wm 3amaun reHetuku. Mcropusi pasButuss reHetuku. Poib
LUTOJIOTUA U ASMOPHUOJIOTUM B CTAHOBJIEHUM T'€HETUKHU. BKiag poccuiickux u
3apyOeKHBIX  YY4E€HBIX B  pa3BUTHE TEHETUKH. METONbl  TeHETUKH
(TMOPUIONOTUYECKUN,  IUTOTCHETUYECKHH,  MOJIEKYJISIPHO-TEHETHICCKUN).
OcHOBHbIE T€HETHUECKHE TOHATHUS. ['eHeThuecKass CHMBOJIMKA, UCIIOIb3yeMasl B
CXeMax CKpPELIMBAHUM.

3aKOHOMEPHOCTH  HACJIEIOBaHWs  INPU3HAKOB, YCTaHOBJIEHHbIE [
Mennenem. MoHOruOpuIHOE CKpellluBaHuEe. 3aKOH €IUHO00pa3usi TuOpHUI0B



MepBoro mnokojeHuss. [IpaBuino JTOMHUHUPOBAaHMS. 3aKOH paCIICTUICHUS
npu3HakoB. ['unore3a yuctorel ramet. I1oaHOE U HENMOIHOE TOMUHUPOBAHUE.

JlurnbpunHoe CKpeluBaHUE. 3aKOH HE3aBUCHUMOIO  HACJIEIOBAHUS
npu3HakoB. lluToreHeTnyeckue OCHOBBI  JUTHOPUAHOTO  CKPEIIMBAHMUS.
AHanusupyroniee CKpCILLMBaHUE. Hcnonb3oBanue AHAJIN3UPYIOLLETO
CKpEIIMBaHUS ISl OMPEIeSICHHs] TeHOTUIIa 0COOU.

CuemnieHHoe HacienoBaHue npusHakoB. Pa6ora T. Moprana mno
CLUEIUICHHOMY HAacjeJoBaHMI0O TeHoB. HapylleHue clenjaeHuss TIe€HOB B
pe3yJibTaTe KPOCCUHTOBEPA.

XpOMOCOMHAasi TEOpHUs HACIEICTBEHHOCTH. [ €HeTUUEeCKHUE KapTHhl.

I'enetnka nosia. XpoMOCOMHOE ONpPEAEIEHUE T0J1a. AyTOCOMBI U MOJIOBBIE
XpoMocombl. ['oMoraMeTHbsle W TeTeporameTHble opraHu3Mbl. HaciepoBanue
MPU3HAKOB, CLIETUICHHBIX C TTOJIOM.

N3MeHYHBOCTb. Bunasr W3MEHUYHNBOCTH HEHACJICICTBEHHAs %
HacliecTBeHHas. Ponab  cpeapl B HEHACHEJACTBEHHOM  M3MEHUMBOCTH.
XapakTepucTuka MOAU(UKAIMOHHONW H3MEHUYMBOCTH. BapHwallmoHHBIN psg u
BapualMoHHas kpuBagd. Hopma peaknuu npusHaka. KoluuecTBEHHbIE U
KaueCTBEHHbIE MPU3HAKU M UX HOpMa peakiuu. CBoWcTBa MOIU(PUKAIIMOHHON
M3MEHYHUBOCTH.

HacnencrBenHas, uiau reHOTHUIIMYECKas, M3MEHUYHMBOCTh. KoMOMHaTHUBHAS
U3MEHYMBOCTh. Melo3 W TOJIOBOM TpollecC — OCHOBA KOMOWHATUBHOM
U3MEHYMBOCTH. MyTallMoHHass W3MeHYUMBOCTh. Kraccudukammss MyTaruid:
F€HHBbIE, XPOMOCOMHBIE, TE€HOMHbIE. YacToTa W NOPUYUHBI MYTalUH.
MyTtarennbsie (GakTophl. 3aKOH TOMOJIOTMUECKHX PsSJIOB B HACJICIACTBEHHOU
n3meHuuBoctu H. M. BaBuiosa.

BHesnepHas HacaeICTBEHHOCTh U U3MEHYHUBOCTb.

I'enetrnka denoBeka. Kapuorun uyemoBexka. OCHOBHBIE METOJIbI T€HETUKU
YEJI0BEKA: reHeaJorndecKum, OJIM3HEIIOBBIH, LIMTOT€HETUYCCKUM,
OMOXMMUYECKUH, MOJICKYyIsipHO-TeHeTHdeckuil. COBpEMEHHOE OIpeeICHNE
TEHOTUIIA: TTOJIHOTEHOMHOE CEKBCHUPOBAHUE, TCHOTUITMPOBAHUE, B TOM YHUCJIIE C
nomoinisio IT[P-anammu3a. HacnencTBenHble 3a00JieBaHUS 4YeJIOBEKAa: I'EHHBIC
Oose3Hu, 00JIC3HN ¢ HACIICICTBEHHOM MPEeapacioioKeHHOCThIO, XPOMOCOMHEBIE
oome3nn. ComaTWyeckue W TeHepaTUBHBIC MyTanuud. CTBOJIOBBIE KIICTKH.
[TpuHIHITBEI 310pOBOT0 00pa3a KU3HHU, TUArHOCTHKH, MPOMIIAKTUKN U JICUCHHUS
reHeTu4eckux 0osie3He. MeInKo-reHeTUYeCKOe KOHCYJIbTUPOBaHUE. 3HAUCHUE
MEIUIIMHCKOW TEHETUKW B TIPEAOTBPAIICHUM W JICUCHUH TE€HETUYECKUX
3a00JIEBaHMI YeJIOBEKA.

JdeMoHcTpanum:



Iloptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepuxos, H. B.
Tumodees-Pecorckuii, H. 1. BaBuios.

Tabmumpt u  cxembl: «MOHOTMOPUAHOE  CKpEIIUBAaHUE U  €r0
LUTOTCHETUYECKAasT OCHOBAa», «3aKOH PACHICIJICHHS M €ro LUTOreHETHYeCcKas
OCHOBa», «3aKOH 4YHCTOThI Tramer», «JlurubpuaHoe  CKpEenIuBaHHEY,
«lluTomornyeckne OCHOBBI  JAUTHOPUIHOTO  CKpeHIuBaHus», «Meios,
«B3auMoOIEeNCTBUE aJUICNIBHBIX T'€HOBY», «l'eHeTndeckue KapTbl pPACTCHUM,
KUBOTHBIX M YeJOBEKa», «l'€HeTHKa MoJ1a», «3aKOHOMEPHOCTH HACJIEIOBaHUS,
CUEIUICHHOTO ¢ mnoJioMm», «KapuoTumbl uenoBeka M KUBOTHBIX», «Buubl
U3MEHUYMBOCTHY, «MoaudukamoHHass U3MEHYUBOCThY, «Hacnenosanue pesyc-
dakTopay, «I'eHeTnka rpymm KpoBu», «MyTallMOHHAsT U3MEHYHUBOCTH.

O6opynoBanue: Mojenu-anuiukanuu «MOHOTHOpUIHOE CKpEIIMBAHUE,
«Henonnoe pomunHMpoBaHuey», «JlurubpuaHoe ckpemmBaHuey, «llepekpéct
XpOMOCOM», MHUKPOCKON M MuKpormnpenapaTt «/pozoduna» (Hopma, myTtanuu
(bopMBI KPBIIILEB M OKPACKH TeJa), TepOapuii «I"opox moceBHOM».

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlabGoparopnas pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO U
TUTHOPUAHOTO CKPEIIMBAHUS Y APO30(UITBI HA TOTOBBIX MUKpPOIIpENapaTaxy.

JlaGoparopHass pabora Ne 6. «M3yuenue wmMoaMpUKAITMOHHON
U3MEHUYHUBOCTH, IOCTPOCHUE BAPUALMOHHOI0 PSAla U BApUALIMOHHON KPUBOM.

JlaGoparopnas padota Ne 7. «AHanu3 MyTaruii y 1po30¢uiibl Ha TOTOBBIX
MHUKpPOIIPENapaTax».

[Mpaktuueckas pabora Ne 2. «CocrtaBieHue W aHalU3 POJIOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cenexkuusi opranuzMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuus Kak Hayka U MPOLECC. 3apOKICHUE CENEKIUU U JTOMECTUKALIMS.
VYuenne H. WM. BaBwioBa 0 LEHTpax NPOUCXOXKACHUS U MHOrooOpasus
KYJbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOKIECHUS JOMAITHUX KUBOTHBIX. COpT,
1opoja, ITaMM.

CoBpeMeHHBIE METOIBI CEJIEKITNU. MacCOBBIN U MHIUBUIYAIbHBIA OTOOPHI
B CEJICKIIUM PACTEeHUH U XKUBOTHBIX. OlleHKa 3KcTepbepa. Bin3kopoaCTBEHHOE
ckpemmBanue — wWHOpuAWHT. Unctas nuaus. CKpeniuBaHUE YHCTHIX JIMHHMA.
I'ereposuc, nnm rubpuanas cuna. HepoacTBeHHOE cKpelBaHie — ayTOPUIUHT.
Otpnanénnas ruOpuauzanuss u e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 H
MOJy4YEHUE MOJHUIUVIONAOB. [[OCTHKEHUSI CENeKUMU PACTEHUM, XUBOTHBIX H
MHKPOOPTraHU3MOB.

buoTtexHonorus kak oTpaciib NPOU3BOACTBA. | '€HHAs MHXKEHEpUs. DTambl
co3nanust pekomOuHantHoM JIHK u TpaHcrennnix opranu3moB. KierouyHas



uHkeHepusa. Knerounele  KynabTypel. MUKpPOKIOHAIBHOE  PA3MHOKEHHE
pacteHnil. KIIOHMpOBaHHWE BBICOKONPOAYKTUBHBIX CEJIBCKOXO3IUCTBEHHBIX
OpraHU3MOB. OJKOJOrM4Yeckue u 3tuyeckue npodiembel. MO — reHetudecku
MOU(DUITMIPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

[Hoptpers: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®.
HBaHOB.

Tabnuupl u cxembl: Kapta «lIeHTpbI MPOUCXOXKAEHUS U MHOrooOpa3us
KyJIbTYpHBIX pacTeHui», «llopoapl pmoMamHMX KUBOTHBIX», «Copra
KyJbTYPHBIX pacTeHuil», «OtnanéHHas rudpuauzanus», «PaboTel akagemuka
M. ®. UBanoBay, «Ilomumnongus», «O0bEKTH OMOTEXHOJIOTUNY, «KIIeTOUHEIC
KyJIbTypbl W KJIOHMpOBaHHE», «KOHCTpyHMpOBaHME U TMEPEHOC TEHOB,
XpOMOCOM).

O6opynoBaHue: MYJSDKM TUIOJOB M KOPHEIUIOJAOB JUKHX (GOpM U
KyJIbTYPHBIX COPTOB pacTeHuit, repdapuit «CenbCcKOX03sIICTBEHHbBIE PACTEHUS.

JlaGopaTopHble M MpaKTH4YECKHUE PA0OTHI:

Okckypcuss «OCHOBHBIE METO/ABI U JOCTHUKEHHSI CEJEKIUH PACTEHUN W
KUBOTHBIX  (HAQ  CEJIEKIIMOHHYIO  CTaHIHIO, wieMeHHyro  depwmy,
COPTOMCTIBITATEIbHBIM yYacTOK, B TEIUIMYHOE XO3SIMCTBO, J1ab0OpaTopuio
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

11 KIJACC

Tema 1. DBoIIOIIMOHHAS 0HOJIOT M.

[IpeanochUIKu BO3HUKHOBEHHS SBOJIIOLMOHHON TEOPUHU. DBOIIOLMOHHAS
Teopus U €€ MecTo B Ouonoruu. BriusiHre 3BONIOIMOHHON TEOPUU HA PA3BUTHE
OMOJIOTHH U APYTHX HAYK.

CBugerenbcTBa 3BoONIONMU. [laneoHTONOrMUECKrEe: MOCIEI0BATENBHOCTD
MOSIBJICHUSI BUJOB B TAJICOHTOJIOTHYECKON JIETOMHUCH, TEPEXOIHbIE (OPMEI.
buoreorpadguueckue: cxomctBo u paznuume (GayH u (Hirop MaTepuKkoB U
OCTpPOBOB.

OMOPHOJIOTUYECKHE: CXOJCTBA M PA3NTUYMs SMOPHOHOB Pa3HBIX BUJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, aHAJOTUYHBIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHW3MOB HACIIEICTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX MyTEeH Yy BCeX
OpraHU3MOB.

OpomouroHHas Tteopust Y. JlapBuna. IIpeanochbuiku BO3HUKHOBEHUSA
JapBUHU3MA. JIBMXKYIIME CHIIBI 3BOJIIOIUMU BUJIOB 1O JlapBuHY (M30BITOYHOE



pa3MHOXXEHUE npu OTPaHUYEHHOCTHU pecypcos, HeoIpeaenéHHas
M3MEHYMBOCTh, OOpHOA 3a CyIIECTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunretnyeckas Teopus 3Boiroiuu (CTI) u e€ 0OCHOBHBIE MOJIOXKEHUS.

MuxkposBostornus. [Tonmynsiius kak e1TMHUIA BUIA U SBOJIIOINH.

JIBxymiue cuiibl ((hakTOphl) IBOTIOLMH BUJIOB B IpUpoie. MyTallnOHHbBIN
MpOIeCC M KOMOMHATUBHAS M3MEHYMBOCTh. llomynsiiioOHHbIE BOJHBI U Jpeid
reHoB. M3oms1ust u Murparusi.

EcrectBennsiit orO0op — Hampaisitouuii gakrop sBosoruu. Dopmbl
€CTECTBEHHOT0 0TOOpA.

[Tpucnoco6ieHHOCTh OpraHW3MOB KaK pe3yJbTar 3Bojironuu. [Ipumepsl
pUCTIOCOOJICHUI Y Oprannu3MoB. ApoMopd03bl U UANOAJATI TAIIUH.

Bun wu BumooOpazoBanme. Kpurepuu Buma. OcHOBHbIE (POpPMBI
BUI000pa30oBaHusi: reorpaduyeckoe, IK0JIOTHIeCKoe.

MakposBomtorusi. DopMmbl  BOJOIUK:  (PUIETHYECKAs], JAUBEPreHTHAS,
KOHBEpTeHTHasl, nmapasuienbHas. HeoOpaTuMocTh HBOITIOIUH.

[Ipoucxoxnenue oT HECIEMAIN3UPOBAHHBIX MIPEIKOB.
IIporpeccupyromas cnenuanu3anus. AJanTuBHas paguanus.
JdeMoHcTpanum:

IToptpetsr: K. Jlunnei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkenb, . Mromiep, A. H. CeBep1ios.

Tabmuupr u cxembl: «Pa3BUTHE OpraHMYECKOTO MHUpa Ha 3emiiey,
«3apoIbIIIN MO3BOHOYHBIX KUBOTHBIXY», «ApXeonTepukcy, «PopMbl 0OpbOBI 3a
cymecTBoBaHue», «EcTecTBeHHBIM  0TOOpP», «MHOroobpasue  COpTOB
pacTeHun», «MHuoroobpazue opox KUBOTHBIX), «ITomysstuum»,
«MyTanmoHHasi U3MEHYUBOCTHY, «ApoMopd o3y, «anoananranuny, «O0mas
nereHepauus», «JBmxkymue cunbl 3Bomonun», «Kapra-cxema MapuipyTa
Iy TEIIECTBUS 4. JapBuHay, «boprba 3a CYLIECTBOBAHUE,
«IIpucnocobneHHOCTh OpraHnu3MoBy», «l'eorpadudeckoe BUAO0Opa3OBaAHUE,
«IKOJOTUYECKOE BUI000pa30BAHUEY.

O6opynoBaHue: KOJJIEKIIUS HACEKOMBIX C Pa3IMYHBIMU TUTIAMU OKPACKH,
Ha0Op TUTOJIOB M CeMsH, KoJieKius «[Ipumepsl 3alUTHRIX TPUCTIOCOOJICHUN Y
KUBOTHBIX», MOJieNib «OCHOBHbBIEC HAIIPaBICHUS SBOJIOLMNY», 00bEMHAS MOEIb
«CTpoeHue TOJIOBHOTO MO3Ta O3BOHOYHBIX).

buoreorpaduueckas kapra mwmpa, KoyuieKmus «DopMBI COXpaHHOCTH
HCKOMAEeMbIX JKMBOTHBIX M pacTeHWi», monenb ammiukanus «llepexpéct
XpOMOCOM», BJlaxHble mnpenaparsl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKponpenapaT «Jlpo3zoduina» (Hopma, MyTauuu GopMbl KPbUIBEB U
OKpacKH Tena).



JlabopaTopHble U NpaKTHYeCKHe PAdOThI:

Jlaboparopnast pabora Ne 1. «CpaBHEeHUE BHIOB MO MOP(POIOrHIECKOMY
KPUTEPUION.

Jlaboparopnas padota Ne 2. «OnucaHue MpUCIOCOOJICHHOCTH OpraHu3Ma
1 €€ OTHOCUTENBHOTO XapaKTepa.

Tema 2. Bo3HUKHOBeHMe U pa3sBUTHE )KM3HHM HA 3emuie.

JloHay4YHbBIE NPENCTABICHUSA O 3apPOKJICHHUM XU3HU. HaydHble TMIOTE3bI
BO3HMKHOBEHHUSI >KM3HU Ha 3emie: aOuoreHe3 M MaHClepMus. XUMHUYecKas
HBOMIIOIUSI. AOMOTEHHBI CHUHTE3 OPraHUYECKHX BEIIECTB U3 HEOPTraHUYECKHUX.
OKCIEpUMEHTAIBHOE TMOJATBEPKICHUE XHUMUYECKOW 3Bosirouuu. HauvanbHble
sTanbl Ouonornueckoir sBomtouuu. ['mnoreza PHK-mupa. dopmupoBanue
MeMOpaHHBIX CTPYKTYpP U BO3HHKHOBEHHME MPOTOKIJIECTKHU. [lepBhie KIETKU U UX
sBOMIOLMS. POPMHUPOBAHUE OCHOBHBIX FPYMI )KMUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emiie o pam u nepuonam. Karapxei. Apxeiickas u
nporepo3olickass dpbl. [laneo3oiickas spa u e€ mnepuoaAbl: KEMOPUICKUU,
OPAOBUKCKHM, CHITYPUMCKUI, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IIEPMCKHM.

Me3o30Kckas 3pa v €€ NepUObl: TPUACOBBIM, FOPCKUH, MEJTOBOM.

KaitHo3olickass 3pa W €€ TepuoAbl: MaJCOrCHOBBIA, HEOTCHOBBIN,
AHTPOIIOr€HOBBI.

XapaKkTepUCTUKA KJIMMAaTa U Ie0JI0THYeCcKUX nporueccoB. OCHOBHBIE ATaIlbl
HBOJIIOIIUU PACTUTENBHOTO U KMBOTHOTO MHUpa. ApoMopd03bl y pacTeHUU U
XKUBOTHBIX. [losIBI€HUE, pacUBET ¥ BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cuctema OpraHMYecKOro MHpa KaK OTpaKeHHe 3BOIOLMHU. OCHOBHBIE
CUCTEMATHYECKHE TPYIIbl OPraHU3MOB.

OBOJIIOLIMSL ~ 4YeJoBeKa.  AHTpOIOJOTHS  Kak  Hayka.  Pa3Butue
OpEACTaBICHUA O  TMPOUCXOXKICHUM  4elloBeKa. MeToabl  U3y4YeHUs
anTpornoreHe3a. CxoacTBa U pa3iauyusl  4YEJOBEKA WM KUBOTHBIX.
CucreMaTnyeckoe NoJI0KEHUE YETI0BEKA.

HBuwxymme  cunbl  (dakTopsl) — aHTpomoreHe3a.  HaciemcTBeHHas
M3MEHYMBOCTh U €CTEeCTBEHHBIH 0TOOp. OOIIecCTBeHHBI 00pa3 KHU3HH,
M3TOTOBJIEHUE OPYAUN TPYAA, MBILIJIEHUE, PEYb.

OcCHOBHbIE CTaJUM W BETBH DBOJIIOIUMU YEIOBEKAa: aBCTPAJIOMUTEKH,
Uenosek yMmenbid, YenoBek NpAMOXOIAIIMM, YenoBeK HeaHICpPTaIbCKUM,
UYenosek pasymHblid. Haxonku McKonmaeMbIX OCTaTKOB, BPEMs CYLIECTBOBAHMS,
001acTh pacnpocTpaHeHHs, 00bEM TOJIOBHOTO MO3ra, 00pa3 JKU3HU, OPYIUsl.

Yenoseyeckne packl. OcCHOBHbIE OONBIIME pachl: €BPOTICOUTHAS
(eBpasumiickasi), Herpo-aBCTpajiouJiHasi (PKBAaTOpUalbHAas), MOHIOJIOUHAS
(azuarcko-amepukanckas). UYepTsl NPUCIOCOOTIEHHOCTH  MpeacTaBUTENEH



YEJIOBEUYECKUX Pac K YCJIOBHUSAM CYIIECTBOBaHUs. EIMHCTBO YEIOBEUECKUX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Peau, JI. Ilactep, A. M. Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuiel u cxembl: «Bo3aukHOBeHHe CONHEYHOM CUCTEMEI», «Pa3BuTHE
opraHuueckoro wmwupa», «PactutenpHas kietka», <« KuBOoTHas KJeTKay,
«IIpokapuotnueckas kieTka», «CoBpeMEeHHasi CUCTeMa OPraHUYECKOT0 MUPay,
«CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHHUS UYEJIOBEKAa U UYEJIOBEKOOOPA3HBIX
00e3bsH», «OCHOBHBIE MeCTa MAJICOHTOJOTUUECKUX HAXOJOK IIPEIKOB
COBPEMEHHOT0 uelioBekay, «JlpeBuenmue moau», «JIpesaue moan», «lleppoie
COBpPEMEHHBIE 0N, «UeroBeyeckue pach».

O6opynoBanue: wmymspku — «[IpoucxoxaeHue  denoBeka»  (OHOCTHI
aBCTPAJIONMUTEKA, MUTEKAHTPOIIA, HEeaHIepTablla, KPOMaHbOHIIA), CICIKH HJIH
nU300pakeHUsT KaMEHHBIX OPYAHHM TMEePBOOBITHOTO YeoBeKa (KaMHHU-UOIMIIEPHI,
pyouna, ckpebsa), TEOXpOHOJOTHYecKas Ta0nuia, KOUICKIUsS «Dopmel
COXPaHHOCTH MCKOTIA€MBIX )KUBOTHBIX U PACTCHHIN.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Tpaktuueckas pabora Ne 1. «M3yueHne uckornaeMblx OCTaTKOB PACTEHUIM
Y )KUBOTHBIX B KOJUIEKLIHIX).

DKCKypcusl «IBOJIOIUS OPraHUYECKOr0 MUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WM KpaeBeAYECKUIN MYy3€il).

Tema 3. Opranusmsl U OKpYyKAaKIIasi cpeaa.

DOKoJOrusl Kak Hayka. 3aJaud W pa3lielibl  dKOJIoTWM. MeTobl
AKOJIOTUYECKUX HCCIEOBAaHUM. DKOJIOrMYECKOE MUPOBO33PEHUE COBPEMEHHOIO
YeJ0BeKa.

Cpenpl oOUTaHMsI OPTaHU3MOB: BOJIHASI, HA3€MHO-BO3AYIITHAS, TTOUYBCHHAS,
BHYTPUOpPraHU3MEHHasI.

Okonornueckue ¢akropel. Knaccudukanus skomorudeckux (HakTopoOB:
abnotnyeckue, OMOTHYECKHME M AHTPOIOTeHHBbIC. J[eMCTBHE HKOJIOTHYECKUX
(aKTOpOB Ha OPTaHU3MBI.

Abuotnueckue (bakTOopHI: CBET, TEeMIleparTypa, BJIAKHOCT.
®dotonepuoausM. I[lpucnocobiieHus OpraHU3MOB K JEHCTBHUIO aOMOTHUYECKUX
¢dakropoB. bruonornueckue puTMBI.

buotnueckue  ¢aktoppl. Buasl  OMOTMYECKMX  B3aUMOJCHCTBUMA:
KOHKYPEHIUSI, XHUIIHUYECTBO, CcuMOMo3 wu ero ¢opmel. [lapazutuswm,
Koomnepanus, MyTyallu3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJIEOHUUYECTBO).



AMeHcanu3M, HEWTpaau3M. 3HaueHHUE OUOTHYECKUX B3aUMOJCUCTBUN IS
CYILIECTBOBAHUSI OPTaHU3MOB B MPUPOJHBIX COOOIIIECTBAX.

DKOJIOTMYECKHE XapaKTepPUCTHUKU Tonyssinuu. OCHOBHBIE TOKa3aTeln
MONYJISIIIUU: YUCIEHHOCTb, MJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[nHaMuka 4ucIeHHOCTH MOMYJISIUU U €€ PeryJIsiusl.

JdeMoHcTpanum:

[Hoptpetsi: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkens.

Tabmuiel u cxemsl: kaprta «lIpupoansie 30861 3emny, «Cpeabl 0OOUTaHUS
opraHusmMoBy», «Potonepuoansm», «llonynanum», «3aKOHOMEpPHOCTH poOCTa
YUCJICHHOCTH TONyJaiuu uHdy3opun-rydenskny, «llumiesbie nenmy.

JlaGopaTopHble M MpaKTH4YeCcKUe PadoThI:

Jlaboparopnas pabora Ne 3. «Mopdonoruueckue 0COOEHHOCTH pPacTeHUM
U3 Pa3HbIX MECT OOUTAHUSI.

JlaGoparopHass pabora Ne 4. «BnusHHE cBeTa Ha POCT U Pa3BUTHE
YEPEHKOB KOJIEYCa».

[Ipaktuueckas pabora Ne 2. «Ilomcu€r miIoTHOCTH MOMYJSLUUNA Pa3HBIX
BUJIOB PACTEHUI.

Tema 4. Cood1miecTBa M 3KOJI0rHIEeCKHE CHCTEMBI.

Coo01iectBO opranu3mMoB — 6uoreHo3. CTpyKTypbl OHOIIEHO3a: BHIOBas,
npocTpaHCTBeHHasi, Tpoduueckas (mumieBasi). Bunsi-nomunantel. CBsi3u B
OuoIIEeHO3E.

Dkonoruyeckue cucteMbl (d9kocuctembl). llonarne 00 skocucreme u
ouoreorneHoze. MDyHKIMOHATBHBIE KOMIIOHEHTBI JKOCHCTEMBI: MPOAYIEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopor BemIECTB U TIOTOK SHEPrUU B
skocucteme. Tpoduueckue (MUIIEBbIC) YPOBHU dKOcUCcTeMBI. [luteBsie nienu u
cetu. OCHOBHBIE TIOKa3aTelud dSKOCHCTEMBbl: OuWomacca, MPOAYKIIHS.
DKOJOTUYECKUE THPAMUJBI: TPOAYKIIUU, YUCICHHOCTH, OnoMacchl. CBOWCTBa
AKOCHUCTEM: YCTOMYHUBOCTh, CAMOPETYJIsiLUs, pazButue. CyKueccus.

[IpuponHble 3KOCHCTEMBI. JKOCHUCTEMBI 03€p U peK. OIKocHCTEMa
XBOMHOTO UM IIMPOKOJIMCTBEHHOIO JIeca.

AHTpPOIIOTEHHBIE  JKOCHUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCHUCTEMBI.
buonornyeckoe u X031MCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM B YPOOIKOCUCTEM.

buopaznoobpasue kak (aktop ycroiumBoctu 3KocucTeM. CoxpaHeHHe
OMOJOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

VYuenne B. U. Bepranackoro o 6uocdepe. ['panutip, coctaB U CTpyKTypa
ouoceprr. KuBoe BemectBo u ero pyukmuu. OcobeHHOCTH OMOChEphl Kak
r00anbHON 3KOCUCTEMbl. J[MHAMUYecKoe paBHOBeCME M OOpaTHas CBSI3b B
ouocdepe.



KpyroBopoTsl BemiecTB U OHOTEOXMMHUYECKHE LHUKIBI  DJIEMEHTOB
(yraepoja, azora). 30HAIBHOCTH Orocepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoBeuectBO B Ouochepe 3eMiu. AHTPONOrEeHHbIE W3MEHEHHUS B
ouocdepe. ['obanbHBIE SKOJIOTMYECKUE MPOOIEMBI.

Cocy1iiecTBoBaHuE MIPUPOBI u YEJI0BEUYECTBA. CoxpaHnenue
OuopasHooOpa3usi Kak OCHOBa  ycTouumBocTH  Ouocdepsl. OcHoBa
pallMOHAJILHOTO YIpPaBJICHUs MPUPOJHBIMU PECYpCaMU M HUX HCIOJIb30BaHHUE.
JlocTixeHus: OMOJIOTUY U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

IToptpersl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuipl u cxemsl: «llumessie nenmny, «bHUOIEHO3: COCTAaB U CTPYKTYpay,
«IIpuponusie coobmecTBa», «llenn nmutranus», «IKOJIOrHUYECKAs] MUPAMUIA,
«buocpepa um  dyenoBek», «IKocHCTEMa UIMPOKOIMCTBEHHOTO  Jecay,
«JKocucTteMa XBOWHOro Jjecay», «buoreHo3 BogoéMay, «ATPOIECHO3»,
«IIpumepHBIE aHTPONOTCHHBIC BO3ACHCTBHS Ha MNPUPOAY», «Baxuewue
MCTOYHUKU 3arpsi3HCHHUS] BO3JyXa U TPYHTOBBIX BOja», «[louBa — BakHewias
cocTapistomas ouochepb», «DakTopel nerpaganuu mouBy, «llapHUKOBBIN
ahdexr», «DakTOpbl PATMOAKTUBHOTO 3arpsi3HEHHS Ouocdepnl», «OO0mas
CTpyKTypa Ouocheps», «PacnpocTpanenue xu3Hu B Ouochepe», «O30HOBBIN
sKkpaH 6uocdepo», «Kpyroopor yriaepoaa B 6uochepe», «KpyroBopor azora B
IPUPOIEH.

O6opynoBanue: MoJienb-anTuiuKanus « TunuyHeie OMOLEHO3bI», repbapuii
«PactutenpHple  cooOmiecTBa», Kojuiekuuu — «buorieHos»,  «Bpenurenu
BXHEHIINX CEIbCKOXO3AMCTBEHHBIX KYIbTYyp», TepOapuu U  KOJUICKIIUU
pacTEHUI W >KMUBOTHBIX, IPUHAIJICKAIINE K PA3HBIM SKOJOTHMUECKUM TpYyIIaM
onHoro Buaa, KpacHas kuura Poccuiickoit ®Deneparuu, u300pakeHUs
OXpaHsAEMBbIX BHJIOB pacTeHuit u AKUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
BNUOJIOTMN HA BA30BOM VYPOBHE CPEIHEI'O OBIIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBnuBalOTCs TpeOOBaHUS K pe3yjbTaTaM
OCBOCHHUSI OOYyYalIIMUMHUCA MPOTpaMM CpeAHEero ooOmero oOpa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpykType JTUUHOCTHBIX pE3yIbTaTOB OCBOCHMS INpeamera «buonorus»
BBIZICJICHBI ~ CJCAYIOIIME  COCTaBIISIONIME:  OCO3HaHWE  OOYyYarolUMUCS
POCCHUMCKONW TPaKTAHCKOM HJIEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO,
CaMOCTOSITEJTbHOCTH U CaMOOTIPEJICIICHUIO, HAIMYUE MOTHBAIUU K OOYyUCHHIO
OMoJIOTHH, 11eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUM JTUYHOCTH Ha
OCHOBE KIIIOYEBBIX IIEHHOCTEH M HMCTOPUYUECKUX TpaaulIMi  pa3BUTHSA
OMOJIOTMYECKOTO  3HAaHHWS, TOTOBHOCTb W CIOCOOHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBaTbCSI B CBOEH  JACATEJIBHOCTH  IEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMH, MPUCYIIUMH CUCTEME OMOJIOTHYECKOT0 00pa3OBaHUs, HaJIUYME
HKOJIOTUYECKOTO TMPABOCO3HAHUSA, CIIOCOOHOCTH CTaBUTh LEIM MU CTPOUTH
KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pE3yNbTaThl OCBOEHUS MpeameTa «bHonorus» AOCTUraroTCs
B €JIMHCTBE Yy4eOHOW M BOCIUTATEIHHOM MAESITEIHHOCTH B COOTBETCTBUH C
TPaAUIMOHHBIMU POCCUHCKHUMHU COLMOKYJIbTYPHBIMH, HUCTOPUUECKUMH H
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, TPUHITHIMUA B OOIIIECTBE NIPABUIIAMH U
HOpMaMH  TIOBEJICHHSI U  CIOCOOCTBYIOT — MpOIleccaM  CaMOIIO3HAHMS,
CaMOBOCIIUTaHUSI U CaMOPa3BUTHS, PA3BUTUS BHYTPEHHEN MO3ULUU JIMYHOCTH,
MaTPUOTH3MA, YBAXKEHUA K 3aKOHY U IIPABOIOPSANIKY, YEJIOBEKY TpyAa H
CTapiieMy TOKOJCHUIO, B3aWMMHOIO YBa)XEHHUS, OEPEKHOTO OTHOIICHHS K
KYJbTYPHOMY HACJIEAUIO M TPAAULUSIM MHOIOHAIIMOHAJIBHOIO Hapojaa
Poccuiickoit @enepannu, NpUpoOIe U OKPYKAIOIIEH Cpee.

JIndHOCTHBIE PE3yNbTaThl OCBOCHUS ydeOHoro mpeamera «buomorus»
JOJKHBI ~ OTpakaTh  TOTOBHOCTh M CIOCOOHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAaThCSI C(HOPMUPOBAHHOW BHYTPEHHEW TMO3WIMEH JIHMYHOCTH,
CUCTEMOM IIEHHOCTHBIX OpPHEHTAlMi, MO3UTUBHBIX BHYTPEHHUX YOEKICHUI,
COOTBETCTBYIOIIUX TPAJULIMOHHBIM IEHHOCTSM POCCHIICKOrOo OOIIEeCTBa,
paclIMpeHue >KU3HEHHOrO OIbITa M ONbITA JEITEIBHOCTH B IPOLECCE



peanu3aii OCHOBHBIX HAIpPaBJICHU BOCHUTATEIBHON MNESITEIHLHOCTH, B TOM
YHUCJIE B YACTH:
1) rpakaaHCKOTro BOCIIUTAHMS

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3MUIMM  OOyyaromerocs  Kak
AKTUBHOTO U OTBETCTBEHHOT'O YJI€HA POCCUICKOrO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX IMpaB M OOS3aHHOCTEH, YBa)KCHHE
3aKOHA Y TIPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW JIE€SITEIbHOCTU MPU CO3AAHUU
y4€OHBIX TTPOCKTOB, PEIICHUN YIECOHBIX U MO3HABATEIbHBIX 33/1a4, BHINOIHEHUN
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh OMpENEsTh COOCTBEHHYIO IMO3UIIMIO [0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSITH €€;

yYMEHHUE YUUTHIBATh B CBOUX JICUCTBUSAX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBHS JIIOJICH C pa3HBIMHU YOSKICHUSIMHU, KYyJIbTYPHBIMHU IIECHHOCTSIMU
U COITMAILHBIM TIOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOILIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHBIX, TMO3HABATEIBHBIX U HCCIEIOBATEIbCKUX 3aJlad, YBaXKUTEIBHOTO
OTHOIIEHUS] K MHEHHIO OIIMOHEHTOB MpPH OOCYXKIEHUU CIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COJIePKAHMUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCHUICKOM IpaK1aHCKOMN UJEHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHUSI K CBOEMY HapoJay, YyBCTBA OTBETCTBEHHOCTU MEPE]
Ponunou, ropmoctu 3a cBOM Kpad, CBOK PoauHy, CBOM S3BIK U KYJBTYPY,
IPOIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LHEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACIEIUI0 U NaMATHUKAM
MPUPOJIbI, JOCTHXKEHUsIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
Tpyac,

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUUCKHMX YUYEHBIX B CTAHOBIEHUE U
pa3BUTHE OWOJOTWH, MOHUMAHUS 3HAYCHHsS OWOJOTUM B TIO3HAHWUU 3aKOHOB
MIPUPOJBI, B )KU3HU YEIOBEKA U COBPEMEHHOT'O OOIIECTBA;

ujeiHas yoexx1EHHOCTb, TOTOBHOCTh K CIYKEHHUIO U 3ammuTe OTedecTsa,
OTBETCTBEHHOCTb 3a €ro Cy/p0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAHUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HAPOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTh OLICHMBATH CUTYAI[MIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;



OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUMUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIICHHUE K CBOMM POJUTENSIM, CO3JAaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTI'O IIPUHATHS LIEHHOCTEU CEMENHOW KU3HU B COOTBETCTBUHU C
TpaauUUsMU HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOUYasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUI;

MOHUMAHHUE HMOIMOHAIBHOTO BO3JACHCTBUS KWUBOW MPUPOABI H €€
IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKCHHUIO B Pa3HBIX BHIaX MCKYCCTBA, CTPEMIICHUE
MPOSIBJISATH KA4€CTBA TBOPUECKON JTUYHOCTH;

5) ¢usuyeckoro BocnuTaHusi, GOPMUPOBAHNS KYJIbTYPHI 310POBbS H
IMOIMOHATBLHOTO 0JIArONOJIy YHs:

NMOHUMAHUE W peaau3alus 3J0POBOTO M 0Oe3omacHoro obpasa >KU3HU
(3mopoBoe  mMHUTaHWE, COOJIOJICHHE TUTHECHUYECKUX TPaBUI U HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATHH H OTAbIXa, peryisipHas Quznueckas
aKTUBHOCTB), OEpPEKHOTr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PM3MUECKOMY U TICUXHUUYECKOMY 3/I0POBbIO;

NOHUMAHHUE LEHHOCTH TMpPaBWJI WHIWBHAYaJbHOTO U KOJUIEKTUBHOTO
0e30MacHOr0 TMOBEACHUS B CUTYalUSX, YIPOXKAIOUUX 3J0POBBI0 M KU3HU
JIIOeH;

OCO3HAaHHWE  TMOCJHEACTBUA W  HENPUATHUS  BPEIHBIX  IMPUBBIUEK
(yrmoTpebieHus aqKoroJisi, HAPKOTHKOB, KypeHHS );

6) Tpy10BOr0 BOCIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHKE IIEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTHh K AKTHUBHOM NEATEIHLHOCTH TEXHOJIOTHYECKON M COIMAJILHOMU
HaIpPaBJIEHHOCTH, CIIOCOOHOCTH WHULIMUPOBATH, IJIAHUPOBATh u
CaMOCTOSITEJIbHO BBIMIOJIHATH TAKYIO AEATEIbHOCTD;

UHTEpEC K pa3nuuHbiM chepaM mnpodecCHOHAIBHONW eATeIbHOCTH,
YMEHHUE COBEPIATh OCO3HAHHBIN BHIOOp OymyIiei mpodeccuu U peain30BbIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

FOTOBHOCTh M CIOCOOHOCTh K OOpa30oBaHUIO U CcamMOOOpa30BaHUIO Ha
MNPOTSHKEHU U BCEU )KU3HU;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

AKOJIOTMUYECKHU 1eJeco000pa3HOEe OTHOUIEHHE K MPUPOJE KaK HMCTOUHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBaHUS;



MOBBIILIEHUE YPOBHS HKOJOTMYECKOM KyJbTYphl: NPUOOPETEHUE ONBITA
IUIAHUPOBAHUS TOCTYNKOB W OLIEHKM KX BO3MOXXHBIX HOCIEIACTBUN IS
OKPYKAIOILIEN CPEBI;

OCO3HaHME II100aJBHOTO XapakTepa 3KOJIOTHYECKUX MpoOJieM U MyTed uX
pelIeHHUS;

CIIOCOOHOCTh HKCIIOJIB30BaTh MPUOOpETaeMble MPU H3YyYEHUU OMOJIOTUU
3HaHMSI U YMEHHS TpPH pPEHIeHUH MpoOJeM, CBS3aHHBIX C palUOHAIbHBIM
OPUPOIOIOJIb30BaHUEM  (COONIOZICHHE TpaBUJI TOBEJIEHUS B  NIPHUPOJE,
HAIpaBJICHHBIX Ha COXPAaHEHUE PABHOBECHUS B JKOCHCTEMaxX, OXpaHy BHUJOB,
IKOCUCTEM, OHOChEpHI);

aKTUBHOE HEMpHUSITUE JACHCTBUM, NPUHOCAIIUMX BpEl OKpYXk arolen
OPUPOJHOMN Ccpefie, YMEHUE NMPOTHO3UPOBATH HEOJATONPUATHBIE HKOJIOTHYECKUE
MOCJICJICTBUS MIPEANPUHUMAEMbIX IEUCTBUI U MPEOTBPAIATh UX;

HaJIMYME PA3BUTOTO  HKOJOTMYECKOTO  MBIIUICHHS, HKOJIOTMYECKON
KyJbTYphl, OMNBITA JAESITEILHOCTH AKOJOTHYECKON HANpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMU B MO3HABATEIIbHONW, KOMMYHUKATUBHON U COLIMANBHOM
NPAaKTUKE, TOTOBHOCTHM K YYacTHI0O B TPAKTUYECKOW  JEATEIBHOCTU
HKOJIOTMYECKOM HANPABIECHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH U OOILIECTBEHHOM NMPAKTUKHU, OCHOBAHHOI'O Ha JUAJIore
KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOEr0 MECTa B IMOJMKYJIbTYPHOM
MUDE;

COBEPILIEHCTBOBAHHE SI3bIKOBOM M YHMTATEIBCKOW KYJIBTYPBI KaK CPEICTBA
B3aMMOJICHCTBHSI MEXKY JIFOIBMU U IIO3HAHUS MUDA;

NOHMMaHue crneun(pUK OUOJOTUM KaK HayKH, OCO3HaHUs €€ poju B
(opMUpPOBaHUU PALMOHATIBLHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUH LIEIOCTHOTO
NpeJCTaBIeHUs 00 OKpYXaloIIeM MUpE Kak O €IUHCTBE MPUPOJIbI, YEIOBEKa U
o0miecTBa, B MO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH M pPELIeHUH MpodiieM
COXPAaHEHUS IPUPOJTHOIO PAaBHOBECHS;

yO0exKIEHHOCTh B 3HAUMMOCTH OMOJIOTMH JJIi COBPEMEHHOMN LMBUIM3AIUH:
o0ecrnedeHns: HOBOTO YPOBHSI Pa3BUTH MEAMIIMHBI, CO3/IaHUE MEPCIIEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX pelaTh pecypcHble MpPOOJIEeMbl pa3BUTHUSA
YeJI0OBeUeCTBa, MMOMCKa MyTel BBIXOJa U3 II00aIbHBIX 3KOJOTHUYECKUX MPOOIeM
u obecriedyeHHss Tmepexofa K YCTOWYMBOMY pPa3BUTHIO, paIlOHAIBHOMY
MCIIOJIb30BAaHUIO MPUPOJHBIX PECYpCOB M (POPMHUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HU;



3aMHTEPECOBAHHOCTh B TMOJIYYCHUM OWOJIOTUYECKUX 3HAHUM B LEIAX
MOBBIIICHUSI OOIIEeH KyIbTYphl, €CTECTBEHHO-HAy4YHON TIpPaMOTHOCTH, KakK
COCTaBHOM  4YacTH  (YHKIMOHAIbHOM  TPAMOTHOCTH  OOYy4YarolUXcCs,
dbopmMupyemoii npu U3y4eHuu OUOJIOTHH;

NOHUMAHHUE  CYIIHOCTA  METOJIOB  IO3HAHUS,  HCIOJb3YyEeMBIX B
€CTEeCTBEHHBIX HAayKaxX, CIIOCOOHOCTHU MCIOJIb30BaTh MOJy4aeMbIe 3HAHUS IS
aHajau3a U OOBSICHEHUS SIBIICHUM OKPYXAIOIIEro MUpPa U MPOUCXOASAIIUX B HEM
U3MEHEHUN, YMEHUE JelaTh 00OCHOBAHHBIC 3aKIIOUEHUS] HAa OCHOBE HAy4YHBIX
(haKTOB ¥ UMEIOIIMNXCS TAHHBIX C LETbI0 TOJYYEHHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO UCIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAITUsX;

OCO3HAHUE IICHHOCTH HAYYHOU JESTEIbHOCTH, TOTOBHOCTh OCYIIECTBIATH
IIPOCKTHYIO U UCCIICIOBATEIIBCKYIO JIEITEIIbHOCTh HHIANBUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO U
caM0o00Opa30BaHUI0, K AaKTUBHOMY TOJIYYEHHIO HOBBIX 3HAHUM MO OHMOJIOTHUU B
COOTBETCTBUH C KU3HEHHBIMU IMOTPEOHOCTSIMH.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHble  pe3yibTaThl  OCBOCHUS  y4eOHOro  mpeaMera
«buonorus» BKIIOYAIOT: 3HAYMMBIE IS (OPMHUPOBAHUS MHPOBO33PEHUS
oOydJaromuxcs  MEXKIUCIHUIUTMHAPHBIE  (MEXIpPEIMETHbIE)  OOICHAYyYHbBIC
MOHATHS, OTPAYKAIOIIUE IIEJIOCTHOCTh HAYYHOM KApTUHBI MHUpa U CIECHUPHUKY
METOJIOB TO3HAHUS, WCIIOIB3YEMbIX B €CTECTBEHHBIX HaykKax (BEIIECTBO,
SHEPrus, SIBJICHUE, MPOIECC, CUCTEMa, HAy4YHBIM (akT, NMPHHIUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJIeAOBaHWE, HAOJIOACHUE, H3MEpPCHHE,
OKCIEPUMEHT U JIPYTUX), YHUBEpPCaJIbHbIC y4eOHbIe NEUCTBUSA
(mo3HaBaTeNbHBIC, KOMMYHHMKATHBHBIC, PETYISATHBHBIC), OO0ECIICUNBAIONINC
dbopmupoBanue (QyHKIIMOHAIBHOW TPaMOTHOCTH W COLMAIIBHOW KOMIICTCHITMH
o0ydJaromuxcs, CHOCOOHOCTh OOYyYaloIMXCS HCIOIb30BaTh  OCBOCHHBIC
MEXKIUCLIMIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS W  YHUBEPCAJIbHbBIC
y4eOHbIe IeWCTBUS B TO3HABATEIHLHON M COIMATILHOM MPaKTHUKE.

MeranpenMeTHbIE PE3yIbTaThl OCBOSHHUS MPOTPAMMBI CPETHETO OOIIero
00pa3oBaHUs JTOHKHBI OTPAXkKaTh:

OBjajleHMe  YHMBEPCAJIBHBIMH  Y4eOHBIMH  NO3HABATEJbHBIMHU
AEeCTBUAMM:

1) 6a30BbIe JJOrHYeCKHE TeHCTBUS:



CaMOCTOSITeIbHO  (OPMYITUPOBATh W AKTyallU3UpOBaTh  MPoOJIEMYy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

WCMOJIB30BATh MPU OCBOCHUU 3HAHWUW MPUEMBI JIOTUYECKOTO MBIIUIEHUS
(ananuza, cuHTe3a, CpaBHEHHMs, Kiaccupukaiuu, o000IIEeHMs), pPaCKpbIBATh
CMBICI OHWOJIOTMYECKUX TOHATUN (BBIACTSATh MX XapaKTepHbIE MPU3HAKH,
yCTaHABIIMBATh CBSI3U C IPYTUMHU MOHSITUSIMH);

ONpEeAEsATh LEIH JESITEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUH HX
JTOCTUXKEHUSI, COOTHOCUTH PE3YJbTAThl JIEITEIBHOCTH C TOCTaBJICHHBIMHU
LETSIMU;

UCIIOJIB30BaTh OMOJIOTMYECKUE TOHITUS [JIsi OOBsicHeHUs] (HaKTOB U
SIBJICHUW KUBOW IPUPOJIBIL;

CTPOUTH JIOTMYECKUE paACCYX JCHUs (MHIYKTHBHBIE, JCAYKTHUBHBIE, IO
AQHAJIOTUH), BBIABISITH 3aKOHOMEPHOCTH U MPOTUBOPEYHUS B pacCcMaTpUBAECMbBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

NPUMEHSATh  CXEMHO-MOJICNIbHBIE  CpeICTBAa Uil  MPEICTABJICHUS
CYIIIECTBEHHBIX CBSA3EH W OTHOIICHUN B M3y4aeMbIX OHMOJIOTUYECKUX OOBEKTaX,
a TakkKe TMPOTUBOPEUMM pa3HOrO pOJA, BBIABICHHBIX B  Pa3JIMYHBIX
MH(GOPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabaTbIBaTh IUIAH PEIICHUs MTPOOJIEMBI C YUETOM aHaAIN3a UMEIOIINXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JE€ATEIBHOCTb, OLIEHUBATh COOTBETCTBHE
PE3YABTATOB LIENIAM, OLICHUBATh PUCKHU MOCIIEACTBUN IESITEIIBHOCTH;

KOOPJMHUPOBATh M  BBIIOJNHATH pabOTy B YCIOBHUSX PEAIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BHUBAaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE IeHCTBUA:

BJIaJICTh HaBBIKaMU y4eOHO-HCCIIeI0BATEIILCKOM u MPOEKTHOMN
NESTENBbHOCTH, HABBIKAMHU  pa3pelieHusi mpo0sieM, CIOCOOHOCThIO U
TOTOBHOCTBIO K CAMOCTOSITEJIBHOMY THOUCKY METOJIOB PELICHUS MPAKTUYECKUX
3a7a4, IPUMEHEHUIO Pa3JIMYHBIX METOJIOB ITIO3HAHUS;

VICIIOJIb30BaTh PA3JIMYHBIE BHUIbBI JACATEIBHOCTH IO IMOJYYEHHUIO HOBOTO
3HAHWSI, €r0 HMHTEPIpEeTAIK, MPEoOpa3oBaHUI0 M MPUMEHEHUI0 B YYEOHBIX
CUTYaIlUsX, B TOM YHCJIE TIPU CO3/IaHUN YI€OHBIX U COIMATBHBIX MPOEKTOB;

dbopMupoBaTH  HAy4YHBIA ~ THN  MBIOUICHWS,  BIAACTh  HAyYHOU
TEPMHHOJIOTHUEN, KITFOUEBBIMU OHATUSIMUA U METOJIaMHU;

CTaBUTh W (PopMyNIHpPOBaTH COOCTBEHHBIE 3aJadyd B 00pa30BATEIBHOU
JNEATENbHOCTU U )KU3HEHHBIX CUTYALHSIX;



BBISBJISATh MPUIUHHO-CIIEACTBEHHBIC CBS3W M aKTyaIM3UPOBATh 3ajady,
BBIIBUTATh TUTNOTE3y €€ PEIICHUs, HAaXOIUTh apTyMEHTHI IS TIOKa3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MMApaMeTPhl U KPUTESPUH PEIIICHHUS,

aHAM3UPOBATh TOJYYCHHBIE B XOJ€ PEIICHHs 3aJaddl pe3yibTaThl,
KPUTUYECKHA OIIEHWBAaTh WX JOCTOBEPHOCTh, IMPOTHO3HPOBATH H3MEHEHUE B
HOBBIX YCIIOBHUSX;

JaBaTh OIICHKY HOBBIM CHUTYaIIUSIM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITH ICJICHANPABICHHBIN TTOMCK MEPEHOCa CPEJICTB U CIIOCOO0B
JEHCTBUS B TPOPECCUOHATIBHYIO CPEAY;

yYMETh TIEPCHOCUTDH 3HAHUS B MO3HABATEIBHYIO M MPAKTUYCCKYIO 00JIaCcTH
KU3HEEATEITHHOCTH;

YMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC WJICH, IIPEIJIaraTh OPUTHHAIILHBIC TIOJIX0/IbI M PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMyCKAIONNE aTbTCPHATUBHBIC PCIIICHHUS.

3) paboTa ¢ nunpopMmaumeii:

OPUCHTUPOBATBCA B PA3IMYHBIX HMCTOYHUKAX WHMOpMaIuu (TEKCTe
y4eOHOro  IMOCOOWs, HAy4HO-TIOMYJISAPHOM  JHUTEepaType, OHOJIOTHYCCKUX
CIIOBapsiX W CIPaBOYHHMKAX, KOMITBIOTEPHBIX 0Oa3ax naHHBIX, B VIHTepHeTe),
aHAJIM3UPOBATh WHQPOPMAIUIO PA3IUYHBIX BHUIOB W (GOpPM TpeACTaBICHUS,
KPUTHYECKU OIICHUBATH €€ JOCTOBEPHOCTh U HEMIPOTHBOPEYHBOCTH;

(GopMyTUPOBATE 3aIIPOCHI ¥ PUMEHSTH PA3IMIHBIC METO/IBI IPU TIOUCKE U
orbope Ouonornyeckor uWHGOPMALMKM, HEOOXOAUMOW ISl  BBIOJTHEHUS
y4eOHBIX 3a]1a4;

NpUOOPETATh OIBIT UCIOIB30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIBTYPY AaKTHBHOTO  HCIIOJH30BAHHS
Pa3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSATETILHO  BBIOMpATh ONTUMAJIbHYIO (GOpMY TIpEICTaBICHUS
ouonornyeckoii uHpopmaruu (cxXeMmbl, TpaduKd, gUATPAMMBI, TaOIUIIbI,
PUCYHKH U IPYTOE€);

UCTIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEJCTBA Mpu paboTe C
Oouonornyeckoil wWHGOpMAIMEH: NPUMEHSATh XUMHYECKHE, (QU3NYECKUE U
MaTeMaTU4YeCKre 3HaKU M CUMBOJBI, (hOpPMYIbI, a00peBHATYPYy, HOMEHKIIATYPY,
MCIIOJI30BaTh M TPEeoOpa3OBBIBATH  3HAKOBO-CHMBOJMYECKHE  CPEACTBA
HaTJISTHOCTH;

BJIQJI€Th  HABBIKAMH  PACMO3HABAHWS ¥ 3alIUTHl  WH(POPMAIINH,
nH()OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByajieHue YHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH:

1) o6meHue:



OCYIICCTBIISITh KOMMYHHMKAallUd BO BCeX cdepax KHU3HHU, aKTHUBHO
y4acTBOBAaTh B JUAJOTe WM JUCKYCCHHU IO CYIIECTBY OOCYKIA€MON TEMBI
(yMeHHMe 3amaBaTh BOINPOCHI, BBICKA3bIBaTh CYKICHUS OTHOCHUTEIHHO
BBITIOJTHEHUS TIPEJIaraeMoi 3aJja4ur, YIUTHIBATh HHTEPECH U COTIIACOBAHHOCTh
MO3UIIUH APYTHX YIaCTHUKOB JIHAJIOTA WU JUCKYCCHH ),

pacmo3HaBaTh HeBepOaJbHBIE CpPEJCTBAa OOIICHWS, NMOHMMATh 3HAYCHHE
COIMAJILHBIX 3HAKOB, MPEANOCHUIOK BO3ZHUKHOBCHUS KOH(IMKTHBIX CUTYaIlUMH,
YMETh CMATYATh KOH(MDIUKTHI U BECTH TIEPETOBOPHI;

BJIQJICTh Pa3IMYHBIMKM CIIOCOOAMU OOIIECHUS W B3aUMOJICHCTBUS, TOHUMATh
HAMEPEHHUS JAPYTHX JIIOACH, TPOSBIATH YBAXHUTCIBHOE OTHOIIECHUE K
co0eceTHUKY U B KOPPEKTHOU (popme (hopMyIrMpoBaTh CBOU BO3PAKCHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI JIeSITEIbHOCTD:

NOHMMAaTh W UCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVNBUAYATbHONH pabOTBI MpPU  PEHICHUH  OHOJOTHYCCKOH  MPOOJIEMBI,
00OCHOBBIBATH HE0OXOIMMOCTh IPUMEHCHUS IPYIIOBBIX bopm
B3aMMO/ICUCTBHUS MTPH PEIICHUN yU4eOHOH 3a1a4u;

BBIOMPATh TEMATHKY W METOJBI COBMECTHBIX NEHCTBUH C Yy4ETOM OOIIHMX
MHTEPECOB U BOZMOXKHOCTEH KaXKJIOTO YiIeHA KOJUICKTHBA,

NPUHAMATh IIeTM  COBMECTHOHW JIEATENBHOCTH, OpPraHU30BBHIBATH U
KOOPJAMHUPOBATH NIEHCTBUS O €€ MOCTHKEHHIO: COCTaBISTh TUIAH JEHCTBHM,
pactpeneniaTh pojid ¢ y4éTOM MHEHUH YYacTHHUKOB, OOCYXKIAaTh PE3yJbTaThl
COBMECTHOM pabOTHI;

OIICHWBATh Ka4eCTBO CBOETO BKJaJa W KAXKIOTO YYaCTHHKA KOMAHIbI B
OOIIMiA pe3yabTat 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npenjarath HOBBIE MPOEKTHI, OICHWBATh HJACH C TO3UIIMH HOBU3HBI,
OPUTHHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETUUECKOE IOBEJACHHE B Pa3IUYHBIX
CUTYaIUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH HMHUITUATUBHBIM.

OBi1ajleHUe YHUBEPCATBHBIMHU PEryJISTHBHBIMHU AeHCTBUAMM:

1) camoopranu3amms:

UCTIOJIb30BaTh OMOJIOTHUYECKHE 3HAHWS JUIsl BBISIBICHUS TPOOJIEeM U HX
pEIICHHS B )KH3HEHHBIX U YUCOHBIX CUTYyaITUsX;

BHIOMpATh Ha OCHOBE OWOJIOTMYECKUX 3HAHWHA IEJEBBIE W CMBICIOBBIC
YCTaHOBKHM B CBOMX JICHCTBUAX U MOCTYIKAX IO OTHOIICHUIO K KUBOUW TIPUPOJIE,
CBOEMY 37I0POBBIO M 3J0POBBIO OKPYKAIOIIUX;



CaMOCTOSITEJIbHO ~ OCYIIECTBJISITh  ITO3HABATEIBHYIO  JIESITENBHOCTD,
BBISIBIISITh MPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/layd B
00pa3oBaTeIbHON NEATEIbHOCTH U KU3HEHHBIX CUTYaLUAX;

CaMOCTOSITEJIbHO COCTaBJSATh IUJIAaH pEIHICHUs NOpoOJiieMbl €  Yy4ETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEINMOYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacliMpATb paMKH  y4yeOHOro TpeaMeTa Ha OCHOBE  JIMYHBIX
IIPEAIIOYTEHUM;

Jenatb ~ OCO3HAHHBIM  BBIOOp,  apryMeHTHpOBaTh  €ro,  Opartb
OTBETCTBEHHOCTb 32 PEILLIECHHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIbIT;

CIoCOOCTBOBaTh (POPMUPOBAHUIO M MPOSABICHUIO LIUPOKOW 3PYIAHULIUU B
pa3HbIX 00JIaCTAX 3HAHWM, MOCTOSHHO MOBBINIATH CBOM 00pa30BATENbHBIA U
KyJIbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyalllsIM, BHOCUTh KOPPEKTUBBI B JI€SITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEJISM;

BIAJIeTh HAaBBIKAMU [I03HABATEJIbHOW peQiieKCMM KaK OCO3HaHUS
COBEPIIAEMBIX JEUCTBHUM M MBICIUTENBHBIX IPOLIECCOB, MX PE3YNbTATOB U
OCHOBaHMM, UCIOIb30BaTh MPUEMBI peIEKCUU Il OLIEHKH CUTYalluu, BbIOOpa
BEPHOT'O pELICHMUS;

YMETh OLEHUBATh PUCKM M CBOEBPEMEHHO IPHHHUMATh PEIICHHS II0 HX
CHU)KCHHIO;

OPUHMMAaTh MOTHBBI W ApPryMEHTBl IPYIMX IIpU aHAIM3€ pPE3yJbTaTOB
NEeATENBHOCTH;

3) npuHsATHE ce0s1 U APYrUX:

NpUHUMATh ce0sl, MOHUMasi CBOM HEJIOCTATKU U JOCTOUHCTBA;

IIPUHUMATh MOTHMBBI M ApPryMEHTBl IPYTHX IIPU aHAJIU3€ pPE3yJIbTaTOB
NEeATEIIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYrUX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C O3UIMU JPYTOro YeJIOBEKa.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbie pe3ynbTaThl ocBoeHUs mporpammbl COO 1o OHOJIOTHH Ha
0a30BOM ypOBHE BKJIIOYAIOT cHenupuyueckne Juisi y4eOHOro TpeaMeTra
«buonorus» HaydHble 3HAHUSI, YMEHHUS U CIIOCOOBI JEHCTBHUI MO OCBOCHHIO,
UHTEpIpETallud W TpeoOpa3oBaHUIO 3HAHWM, BHABl ACATEIBHOCTH IO



MOJIYYEHHUIO HOBOTO 3HAHMS M MPUMEHEHUIO 3HAHUU B Pa3IUYHBIX YYEOHBIX
CUTyallMsiX, a TaKKE€ B PEANbHBIX >XU3HEHHBIX CUTyalHUsIX, CBS3aHHBIX C
Oouonorueii. B mporpamMe mnpeaMeTHbIe pe3ynbTaThl MPEACTaBICHBI MO rojam
oOy4eHusl.

[IpeameTHbIe pe3yabTaThl OCBOEHUS yueOHOTO npeamMera «buonorus» ¢ 10
KJlacce NOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeCT€ M POJU OWUOJOTUH B CHUCTEME
HAy4YHOTO 3HAHUSI €CTECTBEHHBIX HAayK, B (HOPMHUPOBAHUU COBPEMEHHOMU
€CTECTBEHHO-HAYYHON KapTUHBI MUpa U HAYYHOIO MHUPOBO33PEHUS, O BKIIAJEC
POCCUUCKMX H 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE OUOJIOTHH,
(G yHKIIMOHAILHOM TPaMOTHOCTH YEJIOBEKa JIJIsl pelIeHUs )KU3HEHHBIX 3a]1a4;

YMEHHUE PACKPBIBATH COJICp>KaHUE OMOJIOTHYECKUX TEPMUHOB M MOHATHM:
KU3Hb, KJIETKA, OpraHu3M, MeTabonau3Mm (0OMEeH BEIIECTB M IpEeBpalleHUE
SHEpPruu), TroMeocTa3 (CaMOperysslusl), ypOBHEBas OpraHU3alMs KUBBIX
CUCTEM, CaMOBOCITPOM3BE/ICHUE (penpoayKItus), HAaCJIEICTBEHHOCTD,
W3MEHUYUBOCTh, POCT U Pa3BUTHUE;

yMEHUE Wu3JIaraTb OHOJIOTUYECKUE TEOpUHU (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, ILIEHTpalbHas JO0TrMa MOJEKYJsIpHOH Ouonorun), 3axkoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yueHus (o 1ieHTpax MHOTOOOpa3us u
MPOUCXOXKACHUS KyJIbTypHbIX pactenudd H. . Baswiopa), omnpenensiTsh
IPAHUIBI KX IPUMEHUMOCTH K )KUBBIM CUCTEMAM;

yMEHHE BJIaJIETh METOJJaMHU HAYYHOTO TIO3HAHUS B OMOJIOTHU: HAOIIOICHHE
Y ONHMCAHUE KUBBIX CUCTEM, MPOLIECCOB U SIBJICHUI, OPraHU3alns U IPOBEACHUE
OMOJIOTUYECKOTO  AKCIIEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXY HCCIEAYEeMBbIMU BEIWYMHAMHU, OOBICHEHHE MOJTYyYEHHBIX
pPE3yABTATOB, UCIOIb30BAHHBIX HAYYHBIX MOHATUI, TEOPUN U 3aKOHOB, YMEHHE
JI€JIaTh BBIBOJbI HA OCHOBAHUU IIOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJECIATH CYIIECTBEHHBIE NIPU3HAKNA BUPYCOB, KIIETOK IMTPOKAPHOT
U JyKapuoT, OJHOKJIETOYHBIX WU MHOTOKJIETOYHBIX OPTraHW3MOB, OCOOCHHOCTHU
MPOIIECCOB: OOMEHAa BEIIECTB U MPEBPAIEHUs YHEPTUHU B KJIETKE, (POTOCHHTE3A,
IJIACTHYECKOTO0 M JHEPreTHYECKOro OOMEHa, XEMOCHHTE3a, MHTO3a, Meio3a,
OIUIOJIOTBOPEHUS, PA3MHOKECHUS, HWHIAWBUIYAJIbHOIO Pa3BUTHUS OpraHu3Ma
(oHTOTEHER);

yYMEHHE TPUMEHSTh TIOJYYCHHBIC 3HAHUS TSI OOBSICHEHUS OUOIOTUIECKUX
IIPOLIECCOB U SIBJICHHUM, ISl IPUHATHS MPAKTUYECKUX PEIICHUN B TOBCEHEBHOMN
KU3HU C Ledblo oOecreyeHrs Oe30MacHOCTH CBOETO 3/I0pOBbS M 370POBbS
OKPYXKAIOUIUX JIIOJIel, COOJIOJeHUsI HOPM TIpPaMOTHOTO TOBEJAEHUS B
OKpY’Karouien NpupoaHoOi cpene, NOHUMaHWe HEOOXOIMMOCTH UCIOJIb30BaHUs



JOCTUKEHUN COBPEMEHHOW OMOJOrMy U OMOTEXHOJOTMH ISl palliOHAIBHOTO
MIPUPOIOTIONH30BAHMS;

yMEHHE pemaTh »JJIEMEHTApHBbIE TEHETUYECKHE 3aJadydl Ha MOHO- H
AUTUOPUIHOE CKpEIIMBAaHME, CIETUIEHHOE HACIEeIOBaHHE, COCTABISATH CXEMBI
MOHOTHOPHIHOTO CKPEIIMBaHUS I MPEACKa3aHUs HACIIEOBAHUS MPU3HAKOB Y
OpPTraHHU3MOB;

YMEHHE BBINOJIHATH JIA0OPATOPHBIE M MPAKTUUYECKUE pabOThI, COOMI0IATh
npaBuiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHUYECKH OIICHHBAThb W HMHTEPIPETUPOBATH WH(POPMAIUIO
OMOJIOTMYECKOTO CO/CPIKAHMsI, BKIIOUYAIONIYI0 TICEBIAOHAYYHbIC 3HAHHUA U3
pa3IMYHBIX HMCTOYHHUKOB (CpeACTBA MaccoBOil wuH(pOpManuu, Hay4IHO-
HOMYJIIPHBIE MaTepUaibl), STUYECKUE ACTIEKThl COBPEMEHHBIX HCCIEAOBAaHUN B
Ouonoruu, MeIUIMHE, OMOTEXHOJIOT HH;

yMEHHE CO37aBaTh COOCTBCHHBIE NHCHMEHHBIE W YCTHBIC COOOIICHHS,
0000mass Ouojoruueckyrd HWH(POpMAIUI0 M3 HECKOJbKUX HCTOYHUKOB,
TPaMOTHO HCIIOIh30BATh MOHSATHIHBIN anmapat OMOIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 11
Kaacce IOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHMM O MeECTe€ M pOJM OMOJOTMH B CHCTEME
HAyYHOI'O 3HAHUS €CTECTBEHHbIX HayK, B (POPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-Hay4YHON KapTUHBI MHpPa U HAyYHOI'O MHPOBO33pPEHHUS, O BKIAJE
POCCHUHCKHUX U 3apyO€XHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOIHH,
(YHKIMOHAJIBHON rPaMOTHOCTH YeJIOBEKA I PEIICHUs KU3HECHHbBIX 33]1a4;

YMEHHE pacKpbIBaTh COJECp)KaHUE OMOJIOTMYECKMX TEPMHHOB M MOHSATHUI:
BUJ, TONYJSALUs, TEHO(POHI, OHBOJIOLUA, MABWXKYIIHE CHIbl ((aKTOpbI)
ABOJTIOIINH, MIPUCITIOCOOJICHHOCTh OpraHH3MOB, BUJI000pa3oBaHue,
9KOJIOTHYeCcKue (PaKTOPbI, FKOCUCTEMA, TPOAYLIEHTHI, KOHCYMEHTHBI, PEIYLICHTHI,
IIETIH IMATAHMS, YKOJOTHUeCKas MUpaMuIa, OMOreoreHo3, onocdepa;

YMEHHE Hu3JIaratb OHOJIOTMYECKHE TEOpHH (SBOJIIOLMOHHAS Teopus Y.
JlapBrHa, CHHTETHYECKas TEOpPHUS 3BOJIOIUH), 3aKOHBl U 3aKOHOMEPHOCTH
(3apoabimieBoro cxoactsa K. M. bapa, uepenoBanus riaBHbIX HaNpaBICHUN U
myTelt sBomonmu A. H. CeseprioBa, yaerust o 6uochepe B. 1. BepHanckoro),
OTIpEENATh TPAHUIIBI X TIPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

YMEHHUE BJIa/I€Th METOJaMHU HAYYHOI'O TO3HAHUS B OMOJIOTHU: HAOII0IEHUE
Y OIMCAHUE JKUBBIX CUCTEM, MPOLIECCOB U SIBICHUHN, OPraHu3allvs U IPOBEIACHHE
OMOJIOTMYECKOTO  DKCIEPHUMEHTa, BBIABMKEHHE  TUIOTE3bl,  BBIABICHUE
3aBHCHMOCTH MEXJy HMCCIEAyeMbIMU BEIWYMHAMHU, OOBSCHEHUE MOTYYCHHBIX



PE3YJIBTATOB, UCITOJIb30BAaHHBIX HAYYHBIX MOHATHH, TEOPUN U 3aKOHOB, YMCHHE
JIeaTh BRIBOJIBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIICIATH CYIICCTBEHHBIC MPH3HAKH CTPOCHUS OMOIOTHYECKUX
OOBEKTOB: BWJIOB, MOMYJAIWN, NPOAYICHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOTeoIeHO30B U HIKOCUCTEM, OCOOCHHOCTH TPOIIECCOB: HACIEICTBEHHOU
M3MEHYUBOCTH, €CTECTBEHHOTO otOopa, BUI000pa3oBaHus,
MIPUCTIOCOOJICHHOCTH OPTraHW3MOB, JIEUCTBHS DKOJIOTMYECKUX (aKTOPOB Ha
OpraHW3MBbl, IIEpEeHOCA BEIIECTB W TOTOKA DJHEPrUM B DKOCHUCTEMaX,
AHTPOTNIOTEHHBIX M3MEHEHUH B JKOCHCTEMaX CBOEH MECTHOCTH, KPyroBOpoTa
BEIECTB U OMOTreOXUMHUYECKHUX IIUKIIOB B Onocdepe;

YMCHHE TIPUMCHSThH TOJYYCHHBIC 3HAHUS JUISI OOBSCHEHUS OMOJIOTMYECKUX
IIPOIIECCOB U SBJICHUM, JUIS IPUHITHS MPAKTUICCKUX PEIICHUI B IIOBCEIHEBHOM
KU3HU C Leibi0 oOecredeHnss 0e30MacHOCTH CBOETO 3JI0POBbS H 370POBbS
OKPYXXAIOIIUX JIFOJCH, COOJIOJCHUS HOPM TPaMOTHOTO TIOBCJACHHS B
OKpYXKarolel MPUPOIHON cpejie, TOHMMaHUue HEOOXOIUMOCTH HCITOJIb30BaHUS
JTOCTHKECHUN COBPEMCHHOM ounosoruu TSI paIMOHAJILHOTO
IPHUPOJIOTIOIB30BAHUS;

yMEHHE peliaTh JJeMEHTapHbIe OMOJOTHYECKHE 3aJladd, COCTaBISTh
CXEMBI ITePeHOCa BEIIECTB U PHEPTHH B SKOCUCTEMaX (IIeTI MTUTAHWS);

YMEHHE BBITIOJHATH JTaOOPAaTOPHBIE U MPAKTHYECKHE PaOOThI, COOIOIATh
paBuia mpu padbore ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTHUYECKH OIICHHBATh W WHTEPIPETUPOBATH WH(POPMAIUIO
OHMOJIOTMUYECKOTO COJCPKAHMsI, BKIIOUYAIONIYIO TICEBIAOHAYYHBIC 3HAHHUA U3
pa3IMYHBIX HWCTOYHHKOB (CpeIcTBa MaccoBOM wWH(MOpManuu, HAyIHO-
NOMYJIIPHBIE ~ MaTepUallbl), pPacCMAaTPUBaTh TJIOOATBHBIE JKOJOTUYECKHE
poOJIeMBbl COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

yMEHHE CO3/7aBaTh COOCTBEHHBbIC NMHCHMEHHBIE M YCTHBIE COOOIICHHS,
0000mass OMOJOTHYECKYI0 HH(POpMANUI0 M3 HECKOIbBKHUX HCTOYHHKOB,
IpPaMOTHO UCIOJIH30BATh MOHSATUHHBIN amnmapar ouomorumu.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
Ne HaumenoBauue KoanyecTBO 4acoB
DJIeKTpOHHbIe (LN (POBbIE)
n/ pa3aesioB U TeM KonrtpouabHubie IIpakTH4eckue
Bcero o0pa3oBaTe/ibHbIE PecypcChl
| nporpamMmbl padoThI padoThI
bu6moteka [IOK
1 b 2 0.5
MOTIOTHA Kak Hayxa https://m.edsoo.ru/7f41c292
9 JKuBbie CHCTEMBI 1 UX 1 0 bu6moreka [IOK
Opra"u3amus https://m.edsoo.ru/7f41c292
3 XUMHYECKHUH COCTaB U 3 1 bu6mmoreka [IOK
CTPOEHUE KIIETKH https://m.edsoo.ru/7f41c292
4 KuznenesTeapbHOCTh 5 1 bubnuorexa [JOK
KJIETKH https://m.edsoo.ru/7f41c292
PazmHoxenue u
5 WHIUBUIYaIBHOC 5 0 bubmorexa [OK
AUBHAY https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB
HacnencrBeHHocts 1
6 W3MEHYHMBOCTD 8 15 bubmorexa [IOK
' https://m.edso0.ru/7f41c292
OpraHu3MoOB
Cenekuust OpraHu3MOB. bubnunoreka [JOK
7 3 0
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
8 P 1 0
C3CPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBLIEE KOJIMYECTBO 34 4

YACOB I10 ITPOTPAMME



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

HauMeHoBaHHue KoauuecTBO 4acoB
Ne DJIeKTpOHHbIe (LH(PPOBbIE)
pa3ie/ioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypcChl
nporpamMmbi padoThI padoTsI
DBOJIOINMOHHAS bu6moteka [IOK
1 9 0 0
onoJsorus https://m.edsoo.ru/7f41cc74
Bo3HukHOBEHUE U
2 A3BUTHUE KU3HU 9 1 0.5 bubmmorexa TOK
p ' https://m.edsoo.ru/7f41cc74
Ha 3eMiie
Opranusmel 1
3 R — 5 1 1 bu6moreka [IOK
PYKarolt https://m.edsoo.ru/7f41cc74
cpena
CooOmecTBa 1
bu6moreka [IOK
4 3KOJIOTUYECKUE 9 1 1
https://m.edsoo.ru/7f41cc74
CUCTEMBI
bu6mmoreka [IOK
S Pesepsroe spems 2 0 0 https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO
YACOB I10 34 3 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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
Ne KoJuunuecTBO 4acoB
DJIeKTPOHHbIE
Mara uudposeie
n | Tema ypoka KonTpoJbHbIE IIpakTH4eckue
Bceero U3y4eHust o0pa3oBaTejibHbIE
/ padoThI padoThI
0 pecypchl
bu6mmoreka [IOK
B https://m.eds00.ru/863e612
HOJIOTHS B CHCTEME
1 1 0 0 2
HayKk https://m.eds00.ru/863e632
d
MeToabI TO3HAHUS
YKUBOU TIPUPO/IBI.
[TpakTrueckas padota Ne
bu6mmoreka [IOK
1 «Mcnonp3oBanue
2 1 0 0.5 https://m.edso0.ru/863e612
pPa3IMYHBIX METOOB MPHU 5
U3y4YECHUU B
OMOJIOTHYECKUX
00BEKTOBY
bubmuoreka [{OK
Buonoruueckue CHCTEMBI,
3 1 0 0 https://m.edso0.ru/863e656
MIPOLIECCHI U UX U3YUEHUE 4
XUMHYECKUN COCTaB bu6mmoreka [JOK
4 kieTku. Boga 1 0 https://m.edso00.ru/863e674

MUHCEPAJIBHBIC COJIN

€



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

beaku. CocraB u

bubmnoreka [IOK

5 https://m.edsoo.ru/863e6b7
cTpoeHue OeIKOB )
depmMeHTh —
OMOJIOTUYECKHE
KaTaJn3aTopPHI.
JlabopaTtopHnast pabota No bubnuotexa [JOK
6 1 «M3y4yenne 0.5 https://m.edsoo.ru/863e6b7
KaTaJIuTHYECKOU 2
aKTUBHOCTH (DEpMEHTOB
(Ha mpumepe aMuIasbl
WJTU KaTajiasbl)»
VYraesonpl. JInnusl. bubnuorexa [JOK
7 HYKJICMHOBBIE€ KUCJIOTHI. https://m.edso0.ru/863e687
ATOD 0
bu6mmoreka [IOK
8 0000111eHIE, KOHTPOJIh https://m.edso0.ru/863e6d5
c
Hcropust u meToap1 bubnuoreka [JOK
9 W3Yy4YEHUS KIICTKH. https://m.edso0.ru/863e6e8
Knerounas teopust 8
10 Knetka kak nenocrHas
KUBasl CUCTEMA
Crpoenue bubnunoreka [JOK
11 J3YKapUOTUYECKOU 05 https://m.eds00.ru/863e6ff0

kietku. JlaboparopHas
pabota Ne 2 «/3y4yeHune

https://m.edso0.ru/863e716
c



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c

CTPOEHHUSI KJIIETOK
pacTeHui, )KUBOTHBIX,
rpuOOB M OaKTEPHIA IO
MHKPOCKOTIOM Ha
TOTOBBIX
MHUKpOIIpenaparax u ux
OITMICAHHE

OOMeH BEILIECTB WIIH

bu6morteka [IOK

12 https://m.eds00.ru/863e766
MeTaboJI3M c
bu6moreka [IOK
13 Potocures. https://m.edsoo.ru/863e7c9
XeMocHHTE3 8
. bu6moreka [IOK
14 DHepreTuuecKuii 0OMeH https://m.edsoo.ru/863e7aae
Ku3HeHHBIN UK
KJIETKHU. [leeHne KICTKH.
Muro3. JlabopaTopHas
pabota Ne 3 bubnuoreka [JOK
15 «Habmronenne MuTo3a B 0.5 https://m.edso0.ru/863e7dc
KJIETKaX KOHYMKA 4
KOpeIllKa JyKa Ha
TFOTOBBIX
MHKpOIIpernapaTax»
Buocunte3 Oenka. bu6mmoreka [JOK
16 Peakuus MmatpudHOro https://m.edso0.ru/863e796

CHHTC3a. TpaHCJIHI_II/IH -

€



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

ouocuHTe3 OeJIKa

O6006muIeHne, KOHTPOJIb

bu6mmoreka [IOK

17 . https://m.eds00.ru/863e796
3HAHUH
e
Hexknerounsie popmbl bubmmorera [JOK
18 https://m.edsoo.ru/863e754
KU3HU — BUPYCHI 0
bu6moreka [IOK
o https://m.edsoo0.ru/863e81b
19 OPMBI Pa3MHOXKEHUS 6
OPTaHH3MOoB https://m.edsoo0.ru/863e831
e
. bubnuorexa [JOK
20 M
cHos https://m.edsoo.ru/863e7f4a
OO6pa3zoBaHue U pa3BUTHE
MMOJOBBIX KIIETOK.
O11o10TBOpEHHUE.
bu6mmoreka [IOK
JlaGopaTopnas pabota No
21 0.5 https://m.edso0.ru/863e81b
4 «M3y4yenue cTpoeHus 6
IMOJOBBIX KIIETOK Ha -
TOTOBBIX
MHKpOIIpernapaTax»
bubmuoreka [JOK
NunuBunyansHoe
22 https://m.edsoo.ru/863e843
pa3BUTHE OPraHU3MOB 6
23 I'enernka — Hayka o bubnuoreka [IOK

HaCJICIACTBCHHOCTH U

https://m.edso0.ru/863e86f2



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

U3MCHYUBOCTHU

JurudpumHoe
CKpeniuBanue. 3aKoH

bu6mmoreka [IOK

24 https://m.edso0.ru/863e89a
HE3aBHCHMOI'O 4
HACJICIOBAHUS TIPU3HAKOB
3aKOHOMEPHOCTH
HaclIeIOBaHUA bu6morteka [IOK
25 MIPU3HAKOB. https://m.edso0.ru/863e887
MonoruopuaHoe 8
CKpCIIMBAHHE
CuermienHoe
HacjaeA0OBaHUE
MIPU3HAKOB.
JlaGopaTtopnast pabota No
5 «M3y4yenne bubmmnoreka ITOK
26 pe3ynbTaToOB 0.5 https://m.edso0.ru/863e8c6
MOHOTHOPHUIHOTO H 0
JTUTHOPHUTHOTO
CKpEITUBAHUS Y
JpO30¢ Il HA TOTOBBIX
MHKpOIIpernapaTax»
I'enetunka nmomna.
Hacitenosare bu6mmoreka [JOK
27 https://m.edso0.ru/863e8c6
MIPU3HAKOB, CIEIIIICHHBIX 0
C TI0JIOM
08 H3MeHUYnBOCTbD. 05 bu6mmoreka [JOK

HenacnencteeHHas

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



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

M3MEHYHBOCTD.
JlaboparopHas pabota Ne
6. N3yuenue

MO (UKAITTOHHO K
W3MEHYHMBOCTH,
MOCTPOCHHE
BapHAIMOHHOTO psijia U
BAPUALIMOHHON KPUBON»

Hacnencrrennas
HU3MEHYUBOCTD.
29 JlabopaTtopnast pabota No 05 bubnuorexa [JOK
7. «AHAIN3 MyTalMil y https://m.edsoo.ru/863e8efe
JpO30¢ Bl HA TOTOBBIX
MHKpOIIpenapaTax»
bu6mmoreka [IOK
30 ['eneTnka yenoBeka https://m.edso0.ru/863e8d7
8
O06o06meHue 1Mo TeMe
31 «HacneacTBeHHOCTD U
W3MEHYHMBOCTD
OpraHU3MOBY
Cenexius Kak HayKa u bubmnorexa [IOK
32 https://m.edsoo.ru/863e921
poriecc 4
MeToapl U JOCTHXKCHUS bu6mmoreka [JOK
33 CEJICKIIMU PaCTEeHUM U https://m.edso0.ru/863e921

KHUBOTHBIX

4



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

buorexnoorusa xak

34
0TpacJib MPOU3BOJICTBA

bubmnoreka [IOK

https://m.edso0.ru/863e933
6

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34



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

11 KJIACC

Ne KosanyecTBo 4yacoB
DJIeKTPOHHbIE
Mara uudposeie
n | Tema ypoka KonTpoJbHbIe IIpakTH4eckue
Bcero U3y4YeHUs o0pa3oBaTe/ibHbIE
/ padoThI padoTsbI
" pecypcsbl
DBOJIIOIHS U METOJIBI €€ brbmorexa OK
1 1 0 https://m.edso0.ru/863ea20
W3yYEHUS o
Hcropus pazsutus bubnuoreka [JOK
2 MpeCTaBICHHIA 00 1 0 https://m.edso0.ru/863e957
IBOJIIOIINHA 0
bu6moreka [IOK
3 MukposBOIOIHUS 1 0 https://m.edsoo.ru/863e9c1
e
[Monmynsuust kak
JJIEMEHTapHas €IUHUIA
BHUJA U BOJIIOLIMH. bubnuorexa [JOK
4 JlaboparopHas padora Ne 1 0 0.5 https://m.edso00.ru/863e99c
1 «CpaBHEeHME BUJIOB 1O 6
MOP(OJIOrHIEeCKOMY
KPUTEPUIO»
JIBUKYIIHME CUIIBI bubmuoreka [JOK
5 (ameMeHTapHbIE 1 0 https://m.edsoo.ru/863e9da
(baxTOpBI) SBOJIIOLIUU 4
6 EctecTBeHHbII 0TOOD U 1 0 bubnuorexa [IOK



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

ero Gopmbl

https://m.edsoo.ru/863e9ed
0

Pe3ynbTaTe! 3BOIIOLMK:

MIPHUCTIOCOOJICHHOCTD
OpPraHU3MOB U
BUJI000pa30BaHueE.
7 JlabopaTtopHnast pabota No 05 bubnuotexa [JOK
2 «Omicanue ' https://m.eds00.ru/863e9fde
MIPUCTIOCOOIEHHOCTH
opranusma u eé
OTHOCHUTEIILHOTO
XapakTepa»
Hanpasnenus u nytu
bu6mmoreka [IOK
MaKpO3BOJIIOILUH.
8 https://m.edsoo.ru/863e9cl
Heob6parumocth o
HBOJIOLIUH. -
9 KonTtpons u 060011eH1E
10 Uctopus xu3nu Ha 3emiie
Y METO/JIbI €€ U3y4eHUs
['umoTe3sr bubnuorexa [JOK
11 MIPOUCXOKACHUS KU3HU https://m.edsoo.ru/863ea5a
Ha 3emie 6
Pa3BuTue )ku3Hu HA bubmuoreka [JOK
12 3emiie 1o 3paMm U https://m.edsoo.ru/863ea6b
IepHoaaM €
bub OK
13 OCHOBHBIE ATaIbI 0.5 nommoreka L{

https://m.edsoo.ru/863ea8b



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc

9BOJIIOLIUU
pPacTUTENLHOTO U
KHUBOTHOTO MHpA.
[Tpaktuyeckas padora Ne
1 «3yuenue
MCKOTIA€MBIX OCTaTKOB
pacTeHuil 1 )KUBOTHBIX B
KOJUTEKIIUSX)

(@]

CoBpeMeHHas cucrtema

bu6moreka [IOK

14 https://m.edso0.ru/863ea48
OpPraHHYECKOTO MHpa o

15 OBOJIIOLINS YeJI0BEKa bu6moreka [IOK
(anTpOTIOTECHE3) https://m.edsoo.ru/863eac2c
JIBYOKyII€e CUIIbI bubnuorexa [JOK

16 (dakTopsr) https://m.edsoo.ru/863ead4
aHTPOTIOTeHE3a 4

17 OCHOBHBIE CTaIUH
ABOJIIOLIMH YE€JI0OBEKa
UYenoBeueckue packl U

18 IPUPOIHBIE aalTallUN Bubmorexa ITOK

pup https://m.edso0.ru/863eaea?

YeJIoBeKa
O000111eHIE IO TEME

19 «Bo3HUKHOBEHUE U
pa3BHUTHE KU3HU HA
3emiie»

20 DKoJIorus Kak HayKa



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

Cpenpl oOuTaHus u

bubnuoreka [IOK

21
IKOJIOTHYECKHEe (DaKTOPBI https://m.edsoo.ru/863eafec
AbGunotnyeckue paKTopsl.
JlaboparopHas pabota Ne
3. «Mopdoornyeckue
0COOEHHOCTH pacTeHUM
bu6morteka [IOK
U3 Pa3HBIX MECT
22 0.5 https://m.edso0.ru/863eb10
oOUTaHU. o
JlabopaTtopHnast pabota No -
4. «BnausHue cBeTa Ha
POCT U pa3BUTHE
YepEeHKOB KOJIeycay
bu6mmoreka [IOK
23 buotnueckue dakTops https://m.edsoo.ru/863eb34
8
DKOJIOTUYECKHUE
XapaKTePUCTUKH
MO YJISILIAH.
24 [TpakTrueckas padota Ne 0.5
2 «IloncyéT mIOTHOCTH
MOTYJISIUI pa3HBIX
BHJIOB PAaCTCHHIN»
bubmuoreka [JOK
CooOrriecTBa OpraHu3MoB
25 https://m.edsoo.ru/863eb46
— OHOI1IeHO3 N
26 DKOJOTUYECKUE CUCTEMBI bubmuoreka [JOK

(3K0CcHCTEMBI)

https://m.edso0.ru/863eb46



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

1

OCHOBHBIE TOKA3aTEIN
SKOCHUCTEMBEI.

bu6mmoreka [{OK
27 C) 1
KoJIoTHacCrIe . https://m.edsoo.ru/863eb5fa

nupamuibl. CBolicTBa
skocucteM. CyKueccus

28 [Ipupoanbie 3KOCcHCTEMBI 1

29 AHTpONIOTreHHbIE 1
IKOCHCTEMBI
buocdepa — rmobanpHas bubmiorexa HOK

30 1 https://m.edsoo.ru/863ebb5
AKOCUCTEMA 3E€MIIH .
3aKOHOMEPHOCTH bubnuoreka [JOK

31 CYIIECTBOBAHUS 1 https://m.edsoo.ru/863ebdl
ouochepsl 6

32 UYenoseuecTBo B 1
ounocdepe 3emaun
CocymiectBoBaHne bubmmorexa IOK

33 1 https://m.edsoo.ru/863ebal
MIPUPO/IBI U YEJIOBEYECTBA .
O00011IeHIE TEMBI

34 «CooOmecTBa u 1
9KOJIOTHYECKHUE CUCTEMBI»

BIIEE KOJIMYECTB
OBII © CTBO 34 2.5

YACOB II10 ITPOTPAMME



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Konx nposepsiemoro
pe3yJibTara

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOI 00pa3c
cpeaHero oouero oopazoBanus

CpopMHpPOBAHHOCTH 3HAHHUI O MECTE U POJIM OMOJIOTHH B CUCTEME HAYYF
B (hOpMHpOBAHMH COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa
BKJIaJIE POCCHUUCKHX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BHUTH!

TpaMOTHOCTH YCJIOBCKA JJId PCHICHUA )KU3HCHHBIX 3a1a4

YMeHHe packpbiBaTh COJIEp)KaHUE OHMOJOTHYECKUX TEPMUHOB U TIOHS
MeTaboau3M (0OMeH BeLeCTB W MpeBpallleHHe 3HEPruH), roMeocTa
OpraHu3aIus )KUBBIX CHCTEM, CAMOBOCIIPOH3BEIEHHE (PETIPOIYKITHS ), Ha

pOCT U pa3BUTHE

YMeHue wusnaratb OHWOJIOTHYECKHE TeOopur (KJIETOYHAs, XPOMOCOMH:
Menpnens, T. Moprana, H.M1. BaBuimoBa) u ydeHus (0 IIEHTpax MH

KynbTypHBIX pacTeHuit H.W. BaBuiosa), onpenensats rpaHUIlbl UX MPUME

YMeHue BlajeTh METOIaMHi HAyYHOTO TO3HAaHWs B Onosoruu (Habmroe
MIPOIIECCOB M SIBJICHUW; OpraHW3aIs M TPOBEACHUE OMOJOTHYCCKOT
TUIIOTE3bI; BBISBICHHE 3aBUCUMOCTH MEXIY HCCICIYEMBIMHU BCIIMYHE
PEe3yJIbTaTOB, UCIOJH30BAHHBIX HAyYHBIX MOHATHH, TCOPUH U 3aKOHC

OCHOBAHUU TOJYYEHHBIX PE3YJIHTATOB)

Ymenune BBIICIATE CYIICCTBCHHBIC IIPU3HAKKW BUPYCOB, KJIIECTOK ITPOKAPHO
MHOTI'OKJICTOYHBIX OPraHMU3MOB; 0COOEHHOCTH IIponIeCcCcoB obMeHa BCIIIC
KIICTKC, (I)OTOCI/IHTGSEI, IUIACTUYCCKOI'O U SHEPICTHYCCKOIO 06M6Ha,

OINIOAOTBOPCHUS, pPa3MHOXKCHUA, NHAUBUAYAJIIbHOT'O PA3BUTHA OPraHU3M

YMeHue INPUMCHATH IOJYYCHHBIC 3HAHUSA JJIA 0OBsICHEHHST OMOJIOTHYEC
IMPUHATHA IMPAKTHYICCKUX pCI_HCHI/Iﬁ B HOBCCHHGBHOﬁ KHU3HHU B LECIIAX 00
3A0POBBA U 3J0POBbA OKPYKAIOIIHUX J'II-O,I[Gﬁ, CO6J'IIO,Z[€HI/I${ HOPM I'paMOT.
HpHpO,Z[HOﬁ cpeac; NOHUMAaHUC HeO6XOI[I/IMOCTI/I HCIIOJIBb30BaHUA JOCTHUX

OMOTEXHOJIOTUH UL PAallUOHAJIBHOT'O IIPUPOAOIIOJIb30BAHUA

YMmenue peuiatb JJICMEHTApPHBIC TCHCTUYCCKUC 3adadd Ha MOHO-
CHOCIITICHHOC HACJICOAOBAHHUC, COCTaBJISAATh CXCMBI MOHOI‘I/I6pI/IZ[HOl"O CK

HaCJICAOBAaHHUA IPU3HAKOB Y OPraHu3MOB

VYMeHue BBIIOIHATH J]a60paTOpHBIC U TIPAKTHUYCCKUC pa6OTLI, coOn




y4eOHBIM U JTA0OPaTOPHBIM 000PYIOBAHUEM

YMeHHue KPUTHYECKH OICHMBATh W HMHTEPIPETUPOBATH WH(POPMALHUIO
BKJIFOYAIOIIYIO IICEBJOHAYYHBIC 3HAHUSA U3 Pa3JIM4YHBIX HMCTOYHHUKO!

MaTepI/IaJII)I); OTUYCCKUC ACIICKTBI COBPEMCHHBIX I/ICCJIGIIOBaHI/If/'I B OHOJIOI

10

YMeHue co3maBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIIE!

I/IHCI)OpMaHI/IIO M3 HCCKOJIBKUX HCTOYHHUKOB, I'PaAMOTHO MCIIOJIB30BAaTh IIOH

11 KJIACC

Konx nposepsiemoro
pe3yJibTara

IIpoBepsiemble MpeAMeTHbIE Pe3yJILTATHI OCBOEHNSI OCHOBHOI 00pa3c
cpeaHero oouero oopazoBaHus

CopMHpPOBaHHOCTH 3HAHUI O MECTE U POJI OMOJIOTHH B CUCTEME HAYUH
B (popMHUpOBaHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI MHpa
BKJIaJIE POCCHUUCKHX W 3apYyOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BHUTH!

TpaMOTHOCTH Y€JIOBCKA JJId PCIHICHUA )KU3HCHHBIX 3a1a4

YMeHHe pacKphIBaTh COJIEpKaHHE OMOJOTHYECKUX TEPMHHOB M TIOHSTI
SBOJIIONIMS,  ABWXKYIIHE  CUJbl  ((haKTOphI)  DBOJIOIHMH,  IIPH(
BU000pa30BaHue, SKOJIOTHYECKHE (PaKTOPHI, IKOCUCTEMA, MTPOAYIICHTHI,

MUATaHUS, SKOJIOTHYECKas MUpaMuia, OMOTreo1ieHo3, Onocdepa

YMeHne uznaratb OMOJOTHYECKUE TEOpUH (IBOJIIOIIMOHHAS Teopus Y. )
9BOJIIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apojbliieBoro cxojicrsa K.l
HarpaBjeHui u myteit sBomroruu A.H. CeBepiioBa, yuenus o 6uocdepe

T'paHUIbl UX IPUMEHUMOCTH K ) KUBBIM CUCTEMaM

Ymenune BJIaJICTh METOAAMHU HAYYHOI'O IIO3HAHH B ouoaorun (Ha6J'IIOI[C]
IMpoucCCoB " HBHeHHﬁ; opraHusanusa MU IIPpOBCACHUC OHOJIOrTYECKOI
THUIIOTE3bI;, BBIABJICHHUC 3aBUCUMOCTH MCEXKAY HCCICAYCMBIMHU BCINYHNE
pPE3YyIbTAaTOB, HCIIOJB30BAHHBIX HAYYHBIX HOHﬂTHﬁ, Teopnﬁ 1 3aKOHC

OCHOBAHHHU ITOJTYUCHHBIX pe3yanaTOB)

YMeHue BBIIENATh CYIIECTBEHHbIEC NPU3HAKU CTPOECHUS OMOJOIMYECKU:
IPOAYLIEHTOB, KOHCYMEHTOB, DEIYLIEHTOB, OHOI€OIIEHO30B U 3KOCH
HACJIC/ICTBEHHOH HM3MEHUYMBOCTH, €CTECTBEHHOrO O0TOOpa, BHJI000D:
OPraHU3MOB, JIEHCTBUS HKOJOTHUECKUX (PaKTOPOB HA OPraHU3MBbI, TIEPEH(
9KOCUCTEMAX, AHTPOIIOIEHHBIX M3MEHEHUH B 3KOCHUCTEMAX CBOEH MECT

OMOTeOXMMHUYECKUX IIHKIOB B Onochepe

YMmenue NPUMCHATHL NOJYYCHHBIC 3HAHUSA JJIA OOBSICHEHHSI OMOJIOTHYEC




IOPUHSTHS IPAKTUUECKUX PEIIECHUN B MOBCEIHEBHON JKM3HU B LEJIAX 00
3I0POBBS U 3/I0POBbsI OKPYXKAIOIIUX JIIOJICH, COOMIOJCHNS HOPM TPaMOT
IPUPOJIHOM cpeze; MOHUMaHUE HEOOXOIMMOCTH UCIOJIb30BAaHUS JOCTH

JUI pallMOHaJIbHOTO MIPUPOAOIIOIB30BAHUS

YMmenue peliatb 3JICMCHTAPHBIC OHOJIOTHYECKUE 3aga4u, COCTaBJIATI

! SHEPTHUH B IKOCUCTEMAX (LI€TIH MATAHUS)

3 YMeHHe BBINOJNHATH JIA0OPATOPHBIE M TPAKTHYECKHE pabOTHI, COOI
y4eOHBIM U 1a00PaTOPHBIM 000PYAOBAHUEM
YMeHue KpUTHYECKH OIEHMBaThb W HMHTEPHPETUPOBATH HHPOPMAIHUIO

9 BKJIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAHMUS W3 Pa3IMYHBIX HMCTOYHUKO]
MaTepuaibl); pacCMaTpUBaTh I100aIbHBIE SKOJIOTMUECKHE MPOOIIEMBI CC
OTHOIIEHHIO K HUM COOCTBEHHYIO MO3UIINIO

10 YMmenue co3naBaTh COOCTBEHHBIE INHCBMEHHBIE U YCTHBIE COOOIIE!

I/IH(i)OpMaHI/IIO N3 HECKOJIBKUX HCTOYHHUKOB, I'PaMOTHO MCIIOJIB30BATh IIOH




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 buonorus kak Hayka
11 buonoruss — Hayka o xuBoW mpupoje. Posib Ouosnoruu B (GOpMUpPOBAHUU COBPEM
' Cucrema OMOJOTMYECKUX HAYK
12 Metonpl MO3HaHUS KMBOM TpUpOabl (HAOIIOAEHHE, DSKCIEPUMEHT, OIMUCAHML
' MOJIETMPOBAHUE, CTATUCTHYECKAst 00pabOTKa TaHHBIX)
2 KuBble cucTeMbI U UX OpraHu3alus
2.1 XKusblie cucteMbl (GMOCHCTEMBI) KaK MPeAMET u3yueHus: 6uonoruu. CBoiicTBa OMOCHCT
99 YpoBHUM oOpraHuzani OMOCHUCTEM: MOJIEKYJISIPHO-TEHETUYECKUH, KIETOYHBIH, C
' BHJIOBOM, IKOCHCTEMHBIH, OrochepHbIi
3 XUMUYECKUH COCTaB M CTPOCHUE KIETKH
31 XWMHYECKUN COCTaB KIETKH. XHMHUYECKHE 3JIEMEHTBI: MaKpPOJIEMEHTbI, MHUKPO?]
' BemiecTBa. OyHKIUK BOJIBI 1 MUHEPAJIBHBIX BeIlleCTB B KieTke. [lognepxanue ocmot
benku. CoctaB u cTpoeHue 0eTKOB. AMHHOKHUCIIOTH — MOHOMEpHI 0enkoB. HezameHnmn
AMUHOKUCIOTHBIA COCTaB. YPOBHU CTPYKTYpbl OEIKOBOI MOJIEKYNbI (TIEpBUT
3.2 YeTBepTUYHAs CTPYKTypa). XMMHUYECKHe CBOMCTBA OenkoB. buonornyeckue QyHKIUY |
®epMeHThl — Ouosiornyeckue KaranuzaTopbl. CTpoeHue (pepmMeHTa: aKTUBHBIM IIEH
Kodepmentsl. Butamunbl. OTiinynst pepMEeHTOB OT HEOPraHUUECKUX KaTalu3aToOpOB
VYrneBoasl: MOHOCaxapuibl (TJIIOKO3a, prubo3a U ae30Kcuprbo03a), aucaxapujibl (cax:
33 (kpaxmau, TJIMKOTeH, LIeJUTt0N03a). buonornueckue GyHKIMH YTIeBOIOB.
. JIunuael: TPUrIULEPHUIBI, CTEPOUIbI, hochosumuasl. I'uapoduibHO-ruapohOoOHBIEC CB
aunuaoB. CpaBHEHHE YIIeBOJOB, OCIKOB U JTUMHI0B KaK MICTOYHUKOB SHEPTUU
3.4 Hyxneunossie kucnotsl: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HYKIEMHOBBIX KHC
. Crpoenue u ¢pynkiun PHK. AT®: ctpoenue u pyHkunn
3.5 [uronorusa — Hayka o kierke. Knerounas reopust. MeToipl n3ydeHus KIETOK
36 Knerka kxak nenoctHas xuBas cucrema. OOmye nMpU3HAaKU KJIETOK: 3aMKHYTasl Hapy:
. KaK TeHEeTUYECKUH anmapar, cucTemMa cuHTe3a Oelka
3.7 Tumnb! K1€TOK: dyKapuoTHUYecKast U pokapuoTndeckas. OCOOEHHOCTH CTPOEHUS MPOK:




crenka Oakrepuii. CTpoeHHe dyKapuOTHYeCKOW KieTKH. OCHOBHBIEC OTJIMYHS PACT

KIJIICTKH

3.8

[ToBepXHOCTHBIE CTPYKTYPHl KIETOK — KJICTOYHAS CTEHKA, TNIMKOKAIMKC, X (YHKIIH]
coiictBa u ¢yHknuu. [uromnazma u e€ opranouapl. OHOMEMOpPaHHBIC OPTAHOU/IHI 1
(BIIC), anmapar ['onbmxu, mu30comsl. [loyaBTOHOMHBIE OPraHOU B! KJIETKHA: MUTOXOH
MUTOXOHAPHUH U Tiactul. Bunel mnactun. HememOpanHble opraHoOuIbI KIETKH: PUOOCC

KIyTUKHA. OYHKIIMK OpraHOUJI0B KIETKH. BrirroueHus

3.9

SAnpo — perynstopHbiii 1eHTp KieTku. CTpoeHue sapa: sijiepHas o000Jouka, Kap

XpOMOCOMBI

3.10

TpaHcnopT BEmECTB B KIIETKE

)KI/I?.HG)IGS[TCJ'H)HOCTB KIJIICTKN

4.1

OOMeH BemecTB, WM METa00JIM3M. ACCUMUITALINS (TUTACTUYECKH OOMEH) U JUCCUMHU
JIBE CTOPOHBI €IWHOTO TIpolecca Merabosm3ma. Tumbl OOMEHa BEUIECTB: aBTOTP

(hepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIIEHUN SHEPTUH B KIETKE

4.2

®dotocunre3. CeroBas u TeMHOBas (a3el (oTocuHTe3a. Peaknmm (oTocHHTE3A
3Hadenne (HoToCHMHTE3a I KU3HU Ha 3emie. Brnusaue ycmoBuii cpenbl Ha (HoTOCH
MPOIYKTUBHOCTHU y KYJIBTYPHBIX PACTEHUH.

XeMmocHuHTe3. XeMOCHHTE3UPYIOINE OaKkTeprn. 3HAUCHHE XEMOCHHTE3a JIJIs )KU3HU Ha

4.3

DHepreTuyeckuii 0OMeH B KiieTke. Paciernenne BemecTB, BbIACIEHUE U aKKyMYIIUP
sHepreTuueckoro obmena. ['nmmkomms. bpoxenue m ero Buubl. KucmopomHoe okwc.

D¢ hEeKTUBHOCTH PHEPreTUIECKOTO 0OMEHa

4.4

Peakun matpuunoro cunHTte3a. ['enernyeckas uapopmanusa u JJHK. Peanuszanus remxe
I'enernueckuii ko U ero cBorcTBa. TpaHckpumuus — maTpuyHbiii cuHTe3 PHK.

KO,Z[I/IpOBaHI/Ie aMHUHOKHCJIOT. Poib pI/I6OCOM B OMOCHHTE3€E OelKa

4.5

Heknetounsie ¢opmbl xu3nu — Bupychl. Mcropust otkpeitus Bupycos (.M. VBanor
KU3HEJEATENIbHOCTH BUPYCOB. baktepuodaru. bonesnu pacTeHuid, »KUBOTHBIX U Y¢
Bupyc ummynoneduuura uenoexka (BUY) — BoszOymutens CIIM/a. IIpodunakt

3a00JIEBaHUN

PasmHoxeHne u HHAWBUAYAJIIBHOC PA3BUTUC OPIraHU3MOB

5.1

Knerounsrii nmki, wim >kKM3HEHHBIH IMKN kieTkd. MHTepdaza u muto3. Iporec
Pennmukanus — peakums MarpuuHoro cuureza JIHK. Crtpoenme xpomocom. Xpol
JIMNIouaHbIl M TatulouIHBIA  XpOMOCOMHBIE HaOOphl. Xpomatuisl. Llurosnornu
WHJUBUIyaJIbHOTO Pa3BUTUS OPraHU3MOB.

Henenune knetkn — Murto3. Craguu murtosa. [Iporeccsl, mponcxoaaime Ha pa3HbIX

CMBICJI MUTO3a




5.2

@opMBl Pa3MHOXKEHUS OPraHU3MOB: Oecrojoe M IMoJoBoe. Buuel 06ecnosoro |
MOYKOBAaHME OJHO- ¥ MHOTOKJIETOYHBIX, CIIOpPOOOpa30BaHME, BETETATUBHOE

KIIOHUPOBAHUC OPraHU3MOB, €I0 3HAUYCHUC IJIA CCIICKIIUU

5.3

[TosoBoe pa3MHOkKEHME, €r0 OTINYUSA OT OECI0JI0r0.
Meiio3. Cramgun wmeiosa. Ilpoueccel, npoucxopsimue Ha cragusx wMeiosa. [l

Kpoccurrosep. buosornueckuii CMbICI U 3Ha4YEHUE MEH03a

5.4

l'amerorenes — mpouecc oOpa3oBaHMs IOJOBBIX KIETOK Yy XUBOTHbIX. [losioBBIE
OOpa3zoBaHue M pa3BUTHE IIOJOBBIX KIETOK — rameT (CHepMaTo30M], SHIEKIETK

Oco0eHHOCTH CTpOeHUS SHIEKIETOK U ciepMaTo3ou0B. Omnogorsopenue. [laprenor

5.5

WnnuBuayanbHoe pa3BuTHE (OHTOT€HE3). DMOPHUOHAIBHOE pa3BUTHE (3IMOPHOTEHE3).
y TIO3BOHOYHBIX JKMBOTHBIX: JIpoOJIeHHEe, TracTpyisiusi, opraHoreres. Iloctan
MOCTAMOPHOHAIBHOTO Pa3BUTHS: MpsAMoe, HempsAMoe (JIMYMHOuYHOe). BrnusHue cj
(aKTOpBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Pocr n pazButne pactenuii. OHTOreHe3 [IBETKOBOTO PACTEHUS: CTPOCHHUE CEMEHU, CTa/T

HaCJ'Ie,Z[CTBeHHOCTI) 1 USMCHYMBOCTDb OPraHN3MOB

6.1

[Ipeamer u 3agaum reHetuku. Vcropus pa3sBUTHs INeHETHUKH. Bkiax poccuiCKUX n
TeHETUKU. MeTo/bl T'€HETUKU (TMOPHUIOJOTHYECKUH, LUTOIN€HETUYECKUH, MOJEKY!

reHeTu4YecKkue NoHITHs. I eHeTnaecKas CHMBOJIMKA, UCITI0JIb3yEMas B CXEMaX CKPCIINUB¢

6.2

3aKOHOMEPHOCTH HAcCJEAOBaHUS MPU3HAKOB, ycTaHOBJICHHBIE ['. MenneneM. MoHO
eanHooOpa3us rMOpUIOB MEpBOro mnokojeHus. [IpaBuno noMuHHpoBaHUS. 3aKOH pa
4iCTOTHI rameT. [losiHOe U HemoJIHOe TOMUHHUPOBAHHUE.

JuruOpugHoe ckpemuBaHue. 3aKOH HE3aBUCHUMOIO HAcleAOBAaHUSA IPHU3HAKO
TUTUOPUIIHOTO CKpelIUMBaHUs. AHalu3upyrollee CKpelnBanue. Mcnonp3oBaHue aHa

OIIpCACIICHUA I'CHOTHIIA ocobu

6.3

CHGHJ’ICHHOG HACJI€OO0BaHUC IIPHU3HAKOB. Pa6ora T. MopraHa M0 CHCIINICHHOMY He
CHCIIJICHHA I'CHOB B PE3YJIbTATC KPOCCUHTOBEPA. XpOMOCOMHaSI TCOPHA HACIICACTBCHHC
I'eneTruka mnona. XpOMOCOMHOC OIIPCACIICHUEC II0JIA. AYTOCOMLI 1 II0JIOBBIC

I'eTCPOraMCTHLIC OPraHU3MBbI. Hacnenosanue IMPHU3HAKOB, CHCIIJICHHBIX C ITIOJIOM

6.4

N3menunBocTh. BuAbl HM3MEHUMBOCTH: HEHACICACTBEHHAs M HacCIEICTBEHHas. Pc¢
HNU3MCHYHNBOCTH. XapaKTepI/ICTI/IKa MO,HPIq)I/IKaLII/IOHHOﬁ HU3MCHYHMBOCTH. BapI/IaI_II/IOHHB
HopMa pCaknuu IIpU3HAKA. KonanuecTBeHHBIE M KadyeCTBEHHEIC INPpU3HAKU H

MOI[H(I)HK&HHOHHOﬁ U3MCHYMBOCTHU

6.5

HaCJ'Ie,Z[CTBeHHaSI, WUJIINW TCHOTUIINYCCKAasA, N3MCHYHNBOCTD. KoMOunHaTHBHAs N3MEHYHBO
OCHOBa KOMOWHATUBHOW HM3MEHYMBOCTH. MYTaI_II/IOHHa}I W3MEHYMBOCTH.  Kitac

XpOMOCOMHBIC, TCHOMHEIC. YacrtoTa u IMPUYINHBL MYTaHHﬁ. MyTaFCHHBIC (I)aKTOpBI.




HacienacTtBeHHou niMenunsoctu H.M. BasuiioBa

6.6

I'eneruka uenoBeka. Kapuotun yenoBeka. OCHOBHBIE METOJIbl F€HETUKU 4YEJIOBEKA!
IUTOT€HETUYECKUH, OMOXMMHYECKUH, MOJeKyIspHO-reHeTuueckuil.  CoBpemetr
IIOJIHOTEHOMHOE CEKBEHHPOBAaHWE, T€HOTUIIMPOBAHME, B TOM YHCIIE C MOMOILBIO
3a0oeBaHMs YeJOBEKAa: I'eHHbIe O0Je3HM, OOJE3HM C HACcIeICTBEHHOH Iperpac
O6oneznu. ComaTuyeckue U TeHepaTuBHble MyTrauuu. [IpuHIUOBL 370pOBOTO
npoWIAKTUKA © JICYCHHS TEHETHYeCKHX Ooiyie3Hell. Menuko-reHeTHYecKoe

MGI[I/IIII/IHCKOI\/JI IFCHCTHUKU B IPCAOTBPAIICHUHN U JICHCHUHU I'CHETUYCCKUX 3a00JIeBaHHI Ul

Cenekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuusi Kak Hayka M IpoLEcC. 3apoXkJE€HUE CEJIeKUUU M JOMECTHUKalMs. Yue
MIPOUCXOXKICHUSI U MHOrooOpasusi KyJabTYypHBIX pacTeHHUl. LIeHTpbl MpOoMCXOXkAeH!

nopoja, MTaMM

7.2

CoBpemMeHHbIE METO/IbI CeNEeKINU. MaccoBbIi M MHAUBUAYAIBHBIN OTOOPHI B CEEKIN
IKCTephepa. bBIM3KOpOACTBEHHOE CKpelHMBaHUE — WHOpUAWHT. Ywucras JWUHUA.
l'erepo3uc, wmm rubpunnas cuna. HeponacTBeHHOe cKpelMBaHME — ayTOPUIUHT.

ycniexu. MCKycCTBEHHBI MyTareHe3 W IOJIyd€HUE MOJIUIUIONJO0B. JIOCTHXKEHUS Ce

MHUKPOOPTraHU3MOB

7.3

buoTtexHosorMs Kak OTpacib NPOU3BOJACTBA. ['€HHass WHXKEHEpHs. ITalbl CO3]]
TpaHCTEHHBIX Opranu3MoB. Knetounas umxenepus. Kietounsie KynbTypbl. MUKpPOKJIC
KnonupoBanue BbICOKONPOAYKTUBHBIX CEIbCKOXO3SIICTBEHHBIX OPTaHU3MOB. DKOJIOT

I'MO - renernuecku MOAUGUIIUPOBAHHBIC OPTaHU3MBbI

11 KIJACC

Kon

IIpoBepsieMblii 3JIeMeHT COepKAHUS

DBOMIOIMOHHASA OHOIOTUS

1.1

:‘)BOJ'IIOI_[I/IOHHaﬂ TCOpHA U €€ MecTO B OMOJIOTHH.

CBI/I,Z[eTeJ'ILCTBa spojironud. IlameoHToOrHYECKHE: MOCIENOBATEIABHOCTL IIOSBICHH
JICTOIINCH, IICPEXOJHBIC CI)OpMBI. Bnoreorpa(pnqecxne: CXOACTBO U pa3JInvIuC (I)aYH
9M6p1/10nor1/1qecxne: CXOACTBA U pasInvud 3M6pI/IOHOB Pa3HbIX BUJOB IMO3BOHOYHBI?
TOMOJIOTUYHBIC, QaHAJIOTUYHBIC, PYAUMCHTAPHBIC OpTaHbl, AaTaBU3MBbI. MOJ'ICKyJ'L‘

MCEXaHHU3MOB HACJICACTBECHHOCTH U OCHOBHBIX MeTa00JIMUEeCKUX HYTeﬁ Y BCEX OpraHU3N

1.2

3BOJ’IIOI_II/IOHHE[$I TCOpHUA 4. ﬂapBI/IHa. HpCILHOCBIJ'IKI/I BO3HUKHOBCHUS HapBUHU3MA. I[




no JlapBuHy (M30BITOYHOE PAa3MHOXKCHHE MPU OTPAHMUEHHOCTH PECYPCOB, HEOTIPE/IE.

CYILECTBOBaHUE, €CTECTBEHHBIN 0TOOP)

1.3

Cunrernueckast Teopus 3Botonuu (CTI) u ocHOBHBIE €€ MosoKeHHs.. MUKPO3BOJIIOL]

H 3BOJIIOITMH

1.4

JBuxymue cuibl ((pakTopbl) 3BOIIOLUU BUAOB B IpHpoae. MyTalmoHHbBIN IpoLece
[lonynsiuonHele BOJHBI U JApeiid reHoB. M3omsiumst u murpanus. EcrecTBeHHBIH
9BOIIOIMU. DOPMBI €CTECTBEHHOI'O OTOOPA.

IIpucnocoOaeHHOCTh OPraHU3MOB Kak pe3ysbTaT dBoJironuu. Ilpumepsr npucnocoOie
U UAM0AJanTaluu.

Bun u Bunoobpazosanue. Kpurepun Buga. OcHoBHBIE (POpPMBI BUA00OpA30BaHUS: T€OT

1.5

MakponsBosmtonus. @opMel dBoTIONNN: (UIETHUYECKAs, TUBEPreHTHAs!, KOHBEPTEeHTHA!

DBOJIIOIUHA

Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha 3eMIIe

2.1

I[OHaquBIe MMpEACTABJICHUA O 3apOXKICHUHU KU3HU. HaquLIe THUIIOTE3bl BOBHUKHOBCH
IMaHCIICpMUS. Xummueckas OBOJIIOIIUA. SKCHepI/IMeHTaJ'IBHOG MOATBCPKACHHUEC XHUM
aTambl Ouosiornueckon 3Bosonun. ['umoresa PHK-mupa. TlepBbie KIETKH U X 3BOJ

TPYIII KUBBIX OPraHU3MOB

2.2

Pa3Butue xxu3Hu Ha 3emiie 1o 3pam u neproaam. Karapxeid. Apxeickast u mpoTepo30¥
MepuoAbl: KeMOPUUCKHH, OPIOBUKCKUN, CHUTYPUMCKUN, JEBOHCKUN, KAMEHHOYTOJIbHB
€€ MepuoJibl: TPUACOBBIN, FOPCKUA, MEIOBOM.

KaiiHo3oiickas spa M €€ mNepuojpl: MAJIEOreHOBBIM, HEOTNCHOBBIM, AHTPOIOTEHOBE
re0JIOTHYECKHX IMpoieccoB. OCHOBHBIE ATAMbl SBOIIOLUHI PACTUTEIHHOTO U KUBOTHOT

N ) KUBOTHBIX. HOHBJ’I@HI/IC, pacuBET U BBIMUPAHUE I'PYIIIT )KUBBIX OPraHU3MOB

2.3

Cucrema OPraHu4YcCKOIro Mupa Kak OTpaKCHUC 3BOJIFOIIHNH. OCHOBHBIE CHCTEMATHYECK!

2.4

DBOJIOIMUS 4YeJloBeKa. AHTPOIOJIOTHS KakK Hayka. Pa3BuTue mpeicTtaBieHUN O TpC
u3ydeHus anTpornoreHesa. CXoacTBa U pa3inyus 4eJOBeKa U )KUBOTHBIX. CHCTeMaTHy«
JBuxymue cunbl (pakTopsl) anTponorenesa. HacneacTBeHHass M3BMEHYHMBOCTD U €CTE

O6p33 KH3HH, U3IrOTOBJICHUC Opy'I[I/Iﬁ TpyAda, MBIIIJICHUEC, PEYb

2.5

OCHOBHBIE CTaMM M BETBU HBOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, YUenoBek ym
YenoBek HeaHAepTAIbCKHUM, YenoBek pa3zyMHbIA. Haxoaxku MCKONaeMbIX OCTAHKOB,

pacipoCTpaHCHU, 00BEM TOJIOBHOTO Mo3ra, 06pa3 JKU3HH, Opyausd

2.6

YenoBedeckue pachl. OcHoBHBIC OOJIbIINE pachl: CBporeconaHas (eBpa3

(’xBaTOpHANbHAsA), MOHTOJIOMAHAS (a3MaTcKo-aMepuKaHckas). UYepTsl mpuch




YeJI0BEYECKUX Pac K YCIIOBUAM CyllecTBOBaHUS. EquHCTBO yenoBeueckux pac. Kputur

Opranu3Mmsl ¥ OKpyXkarolas cpeia

3.1

OKoJjiorusi Kak HayKa. 3aJauyd W pas3feibl 3KOJOrMU. MeToAbl 3KOJIOTMYECKUX

MupoBo33peHue. Cpeapl 00UTaHUsl OPraHU3MOB: BOJHAs, HA3EMHO-BO3/IylIIHAs], [IOYBEH

3.2

Dkonoruveckue daktopbl. Kiaccudukaius sK0I0rudeckux GakTopoB: aOMOTHIESCKHE

JlelicTBUE 9KOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI

3.3

AOuoTtudeckue (GakTopbl: CBET, TEMIIepaTypa, BIaxHoCcTh. DoToneproausm. [Ipucnoc

abuoTtuyeckux ¢pakTopoB. bruosornueckue puTMel

3.4

buotuueckue dakropsl. Bunbl 6notTnuecknx B3auMOJACHCTBUN: KOHKYPEHITUS, XUIIIHL
KOMMEHCanu3M  (HaxJeOHMYeCTBO, KBAapTHUPAHTCTBO), AaMEHCAJIU3M, HEUTpa

BSaHMOHeﬁCTBHﬁ JJId CyHIECTBOBAHNA OPraHU3MOB B ITPUPOJHBIX COO6HI€CTB3X

3.5

OKOJIOTHYCCKHE XapaKTCPUCTUKHU  TTOITYJIAIIHH. OcCHOBHBIE IIOKa3aTeiIn MOITyJIsA

POXKIAEMOCTh, CMEPTHOCTh, TPUPOCT, MUTpALMs. JIMHAMHUKA YUCIEHHOCTH MOIMYJISIAN

COO6H.[GCTBa " 3KOJIOTMYCCKHUE CUCTEMBI

4.1

Coo011ecTBO OpraHu3mMoB — OMOIIeHO3. CTPYKTYphl OMOIIEHO3a: BHA0BAsI, MPOCTPAHCT

Buner-nomuaanTer. CBsi3u B OMOLIEHO3€E

4.2

DKOJIOTHYECKHE CUCTEMBI (3KocucTembl). [loHsATHE 00 3KOCHCTeMe W OMOTEOIEHO3E
OKOCHCTEMBI: TPOAYIEHTHI, KOHCYMEHTBI, PEIyleHTHl. KpyroBopoT BEIIECTB H
Tpoduueckue (nuineBbie) ypoBHU 3KOcUCTeMBI. [Tuimessie rienu u cetn. OCHOBHBIE TIC
NPOAYKIHS. DKOJOTUYECKAE MUPAMUIBI: MIPOAYKIIUU, YHCICHHOCTH, Ornomacchl. CBO

camoperynsanus, pazsutue. Cykueccus

4.3

[Ipupoanbie 3KocUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMA XBOMHOTO WIIU KO}
AHTpPOIIOTEHHBIE JKOCHCTEMBI. ATPOIKOCHCTEMBI. YpOo3kocucTeMbl. buonoruuec
arpo3’KOCUCTEM B YPOOIKOCUCTEM.

buopaznoobpasue kak pakTop ycToiiunuBocTH 3kocucteM. CoxpaHeHrne OMOI0rMIeCcKo]

4.4

Yuenue B.U. Bepnanckoro o 6uocdepe. ['panuiipl, coctaB u cTpykTypa ouochepsl.
OcobenHoctu Ouocdepsl Kak riioOagbHOM 3KOCUCTEMBI. JIMHAMHUYECKOE PaBHOBECH
KpyroBopoTsl BeliecTB 1 OMOTeOXUMUYECKHE IIUKIIBI 2IEMEHTOB (yIriiepoa, a3oTa). 3¢

OMOMBI CYIIIN

4.5

YenoseuecTBo B OnMochepe 3emin. AHTpoNoreHHbIe U3MEeHeHus B Ouocgepe. I no6ans
OcHOBa panMOHAILHOTO YIPABJICHUS PUPOAHBIMU PECYpCaMH U MX HUCIOJb30BaHUE.

MIPUPOIBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus. 10 knacc. [laceunuk B.B., Kamenckuit A.A., Pyouios A.M. u ap.;
[Tox penaxuueii [Taceunuka B.B. AkinonepHoe ob6mectBo «M31aTeabCTBO
«IIpocsemienue»

* buonorus. 11 knacc. [Naceunuk B.B., Kamenckuii A.A., Pyouos A.M. u ap.;

[Tox penaxnueii [Taceunuka B.B. AkinonepHoe o61miectBo «M3narenscTBo

«HpOCBGIIIGHI/IG»

METOJINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

buonorus. [Toypounsie paspaborku. 10-11 kinaccel. ba3oBblif ypoBeHb.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

bubnmmoreka IJOK

1. http://bio.clow.ru/ 6uosorus s MKOJILHUKOB

2. https://uchebnik.mos.ru/catalogue?subject ids=57 «MockoBckas
DJICKTPOHHAS TITKOJIA.

3. https://resh.edu.ru/subject/5 mmardopma «Poccuiickas 351eKTpOHHAS
IIIKOJIAY.

4. http://fcior.edu.ru/- denepaibHbII IEHTP



uHopManmonHooOpazoBatesbHbIX pecypcoB (DIIUOP)

5. https://foxford.ru/catalog/courses/biologiya onnaiin-mkomna ®okchopa
buonorus

6. https://infourok.ru/videouroki/biologija Buneo ypoku ot OOO «Mudpoypox»
buonorus

7. https://www.yaklass.ru/p/biologia nudpoBoit oOpazoBaTebHBII pecypc
«Slxmacey (Teopus+mpakTUKa)

8. http://school-collection.edu.ru/ eauHas KOUIEKIHS TUPPOBBIX
00pa30BaTeIHLHBIX PECYPCOB

9. http://www filin.vn.ua/index.html "®unun" - wrrocTpupoBaHHast
SHIUKJIIONEINS )KUBOTHBIX.

10. http://bio.1september.ru/urok/ s uay Ha ypok

11. http://bio-slovar.ru/ snekTpoHHbIN yueOHUK bromorun






