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INOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke MporpaMmbl MO OMOJIOTMU TEOPETHUUECKYI0 OCHOBY IS
OTIpEIEICHHUs] TMOJAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buosiorus» CcoCTaBWIM: KOHIENTyalbHbie TmonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIeil, CoJepKaHus, pPe3yJbTaToB OOy4YeHHS U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIINX MENIX 1
MPUHINNAX, XapaAKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHETO
obmero o6OpazoBanusi B Poccuiickoit denepanuu, a TakkKe IMOJOKEHUS O
cnenuduke OMOIOrHH, € 3HAYCHUH B MTO3HAHUU KMUBOU MPUPOJIBI U 00ECIICYeHUN
CYIIECTBOBaHMS 4esroBedeckoro ooOmiectBa. COrjacHO Ha3BAHHBIM MOJIOKEHMUSIM,
ompeiesIeHbl OCHOBHBIE (DYHKIIUU ITPOTPaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruum Aa€T NOpeACTaBIeHUWE O LemsIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTHUS OOYyYAIOUIUXCS CPEACTBAMU
yueOHOoro mpeamera «buosorus», omnpeaenser o0s3aTellbHOe MPEAMETHOE
COJIEp’KaHHMe, €ro CTPYKTYypy, paclpeielieHHue M0 pa3fenaM ¢ Temaw,
PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHUsI YUYEOHOTr0 MaTepuana ¢ yuéToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JOTUKH 00pa30BaTEIHLHOTO
IpoIiecca, BO3PACTHBIX OCOOCHHOCTEH 00yJarOmMXCsl.

B nmnporpaMmme mo OuoOJIOTMH < TaKXe YUYWTHIBAIOTCS TpeOOBaHUS K
IJIAHUPYEMBIM JTMYHOCTHBIM, METANpeIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOyueHus B (OPMUPOBAHMM OCHOBHBIX BHUJOB Y4ueOHO-TIO3HABATEIbHOU
NeATeTbHOCTH/YUeOHBIX JEHCTBUM OOYYarOIMIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
MPUHITUI TPEEMCTBEHHOCTH B HM3yYCHHWHM OWOJOTWH, Ojarojapss 4emMy B Hel
MPOCMATPUBACTCS  HAMNPABICHHOCTh HA Ppa3BUTHE 3HAHUW, CBS3aHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAINN JIMYHOCTH, SKOJIOTHIECKOTO MBIIUICHHS, IPEACTABICHHUN O 3JI0POBOM
oOpasze Ku3HM U OEpeKHbIM OTHOIICHHUEM K OKPY Kalolled MNPHUPOJIHON cpeje.
[TosToMy HapsIy ¢ U3ydyeHHEM OOIIEOMOJIOTHYECKUX TEOPHUH, a TakKe 3HaHUU O
CTPOEHUH >KUBBIX CHCTEM PA3HOTO PaHra M CYITHOCTU OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAETICHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJTYYCHHBIX 3HAHUHN B TTOBCEHEBHOM KU3HM ISl PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4YHCle: NPOQUIAKTUKK HACIEACTBEHHBIX 3a00JIEBaHMUN YEIOBEKa, MEIUKO-
Te€HEeTHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
IIEJIECO00Pa3HOTO TOBENCHUS B OKPY)KAIOIIEH NPUPOMHON Cpene, aHaam3a
BIIUSIHUAS XO3SUCTBEHHOW JESITEIBPHOCTH YEJIOBEKA HAa COCTOSHHE MPUPOIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CHUJICHHE BHUMAHUS K MPUKIIATHON HAMPaBIEHHOCTH



ydebHoro mpeamera «bruosorus» MpoauKTOBAaHO HEOOXOAMMOCTHIO OOECTeUeHus
YCJIOBHM JUIsl PELIEHUS] OJJHOM M3 aKTyaJIbHBIX 3a/1a4 MIKOJbHOTO OMOJOTUYECKOTO
oOpa3oBaHMs, KOTOpasi mpeamnojaraeT (GOpMUPOBaHME Yy  OOyYaromIMXCs
CIIOCOOHOCTH aJIallTUPOBAThCA K M3MEHEHMSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHPA.

buonorust Ha ypoBHE cpemHero o0miero oOpa3oBaHUS 3aHUMAEeT Ba)KHOE
mecto. OHa obecreunBaeT (GopMHUpOBaHUE y OOYYArONIMXCS MPEACTABICHUN O
HAy4YHOM KapTUHE MHpa, paciiupseT U 000OLIaeT 3HAHUSA O KUBOM NIpupone, eé
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd M HBOJIIOIUHU, CO3JAET
yCIIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  NpupoAbl, (OPMUPOBAHHUSA
(yHKIMOHAJIBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pPOBOTO M 0€30MacHOro odpasa
YKU3HH, SKOJOTUYECKOTO MBIIUIEHHS, IEHHOCTHOTO OTHOIIECHHS K dKUBOW MPUPOJIE
Y YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JIsl pELIECHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  oOmero  oOpa3oBaHMs, COLMAIM3ALUU
oOyuaronuxcs. M3ydyenue 6uosornn odecreynBaeT yciaoBus Uisi (GOPpMUPOBAHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHKAallMOHHBIX W  HH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpBhl, CIOCOOCTBYET WMHTErpalui OMOJIOTUYECKUX 3HAHUU C
IPEJCTaBICHUSAMU U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3zaHHbIE TOJIOKEHHUS O MpEAHA3HAYEHUU y4eOHOTo MIpeaMeTa
«buonorus» COCTaBUIM OCHOBY /I ONpENEICHUs TMOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHMIO €r0 COJAEpP’KaHWsA, IMPEACTaBICHHOIO B IIporpamme IIo
OHnoNIOTHN.

Ot60op coxepxkanusa ydeOHoOro mpenmera «buonorus» Ha 6a30BOM ypOBHE
OCYUIECTBJIEH C MO3MLUNA KYyJIbTYpOCOOOpPAa3HOrO0 MOJX0/la, B COOTBETCTBHM C
KOTOPbIM OO0yYaroIMecs: JOJKHbI OCBOMTH 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopMupoBaHus OOmIEeH KyJIbTYphl, ONpEACNAIOINIME aJeKBaTHOE IOBEICHHUE
YEJIOBEKa B OKPY’KAIOIICH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
JKU3HU U TpaKTUYecKo aesitenbHOCTH. Oco00e MECTO B ATON cHUCTeME 3HAHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsI, KOTOPbIE CITy>KaT OCHOBOM 71l POpMUpOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
HEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3alluu
OMOJIOrHYecKOro o0pa3zoBaHusl.

CTpyKTypupOBaHUE COJAEpX)aHUs Yy4eOHOro maTepuajsa B NpOrpaMme IO
OMOJIOTUM OCYILIECTBICHO C YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTIMYUTEIbHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npeameta «buonorus»
BBIJICJICHBI CIIETYIOUIUE COAEpKATENbHbIE TMHNU: «bronorus kak Hayka. MeTonabl
HAy4YHOTrO To3HaHUs», «KieTka kak Ouonorumyeckas cuctemayn, «OpraHusm Kak



Oononornyeckas cucteman, «CucreMa W MHOTOOOpaswe OpraHUYECKOTO MHPay,
«OBOIOIHUS KUBOHM MPUPOBI», « IKOCHCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

[lenp m3yuenuss ydeOHOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJaJicHUE  OOYYaIOIIUMHUCS 3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAJIbHOU
OpraHu3allid >KUBBIX CHCTEM Pa3HOr0 paHra M MPUOOPETCHHE YMEHHM
WCITOJIB30BaTh ATH 3HAHMS JJISI TPAMOTHBIX JCHCTBUH B OTHOIICHHH OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOJIEM.

JocTmxenue 1eau u3ydeHus ydeOHoro npeaMera «buosorus» Ha 6a3oBoM
YPOBHE 00€CTIEUMBACTCS PEIICHUEM CSAYIONTUX 3a/1ay:

OCBOCHHME OOYYaIOIMMHUCS CHUCTEMbl 3HAaHUN O OUOJOTMYECKUX TEOPHUSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiIaX, CIy>KalluX OCHOBOM
11 (OpMUPOBaHUS MPENICTABICHUN O €CTECTBEHHO-HAYUYHOW KapTHUHE MHUpa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOTO YPOBHS OpPraHU3allUU, BBIAAIONIMXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICTIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUE Yy OOYYaIOIIUMXCS TO3HABATEIbHBIX, WHTEUICKTYyalbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MpOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUY HAYYHBIX B3IJISIOB, WJEH M TOJIXOJIOB K HM3YUYEHHUIO >KHUBBIX CHUCTEM
pPa3HOTO YPOBHS OpTraHU3aIliy;

CTAaHOBJICHHE Yy oOydaroumxcs oO0mel KyJbTypbl, (YHKIHOHAIBHOU
IPAaMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATh U OIEHUBATH SIBJICHUSI OKPYXKAIOIIETO
MHUpa JKMBOM MPHUPOJLI HAa OCHOBAHHM 3HAHUW W OIBITA, MOJIYYEHHBIX MPH
M3yYCHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOMIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOU JEATCIIBHOCTH YeJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMIUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHS YETIOBEKOM >KHBOM
IIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOT'O OTHOIICHUS K HEH, COOMIOICHUS dTHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUI;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOMN KYJIBTYpbI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

pUMEHEHUE MTPUOOPETEHHBIX 3HAHUN W YMEHUW B TIOBCEAHEBHOM KU3HU TS
OLICHKU MOCJIEACTBUM CBOEH NEATEIBHOCTH IO OTHOLIEHHIO K OKPYJKAIOLIEeH cpele,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorusy, m3ydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OO0S3aTEIBHBIM YUE€OHBIM TMPEIMETOM, BXOMASIINM B
COCTaB MpeaAMETHOI 00nacTh « ECTeCTBEHHO-HAYUHbIE PEIMETHI.



J{nst u3yueHusi OMoJIOrMu Ha 0A30BOM YPOBHE CPEJIHET0 00111er0 00pa3oBaHuUs
orBoauTCs 68 yacoB: B 10 ximacce — 34 gaca (1 gac B Hexenmo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COIAEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKaMmu, (puiiocopueit, ITUKON, SCTETUKON U MPaBOM.
Ponp Ouonormu B (OpPMHUPOBAHMM COBPEMEHHOM HAy4YHOM KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeToabl TO3HAHUS KUBOUW NIPUPOIbI (HAOII0OIEHHE, SKCTIEPUMEHT, ONTMCAHMUE,
U3MepeHue, KilaccupuKalus, MOJICTUPOBaHUE, CTaTHCTHYEcKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbios, [Ix. Yorcon u @. Kpuk.

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS )KMUBOU MPUPOJIBD.

JlaGopaTopHblie 1 NpaKTHYeCKHe PpadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHHe pa3IWYHBIX METOJOB MPH
M3YUYCHUHU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINM, MNOMYJSIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKHUH ), OMOCEPHBII.

JdeMoHCTpPauu:

Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY, « YPOBHU OpraHU3AINH
YKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MmoJiekybl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHWMHUYECKHUE JJIEMEHTBI: MAaKpPOXJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEPAJIbHBIX BelIeCTB B KkieTke. l[lommepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3aMeHrnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpBhl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKIIUU OEIKOB.



depmeHTsl — Owonormyeckue Karanm3aTtopbl. CtpoeHue (QepmeHra:
aKTUBHBIM IIeHTp, cyOcTpatHas crneunduunoctb. KodepmenTsl. Butamusbl.
OTnnunst pepMEHTOB OT HEOPTAHUYECKUX KaTalIu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  JE30KCHpH003a),
nucaxapunipl - (caxaposa, JaKkTo3a) U MoJucaxapuibl  (Kpaxmai, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOIOB.

Jlununel:  Tpurauuepuasl, (ochomunuasl, crepouasl. [HaApOoPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUIOB KaK HCTOYHUKOB YHEPTHUU.

HykneunnoBsie kucnotel: JHK wu PHK. Hykineotuasl — MOHOMEpHI
HyKJIeuHOBBIX KUCIOT. Ctpoenue u ¢pynkuu JIHK. Ctpoenne n ¢pynkuun PHK.
Buasl PHK. AT®: ctpoenue u hpyHKIIUH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOACHCTBUS
ujel 1 paKkToOB B HAYYHOM MMO3HAHUM. MeTObl N3YUYEHUS KIICTKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmme NpHU3HAKU KIETOK:
3aMKHyTas HapyHasi memOpana, moiiekyiel JIHK kak renernmueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: DdyKapuoTHueckas U Tmpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsI MPOKapHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XKUBOTHOU H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KIJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
bynkuuu. [Tnazmatnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
T130CcOMBIL.  [10yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHH, TIUIACTUIBI.
[Ipoucxoxxaenne MUTOXOHJpUM u T1iactun. Bunel mactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINH IIEHTP, IEHTPUOJIU, PECHUYKH,
KIyTUKHA. OyHKIIUM OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHsiid eHTp KieTku. CTpoeHue sjipa: siaepHas o0oJ0vKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcIIOpPT BEMIECTB B KIIETKE.

JlemoncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIanu, M. IlIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacrnipeneneHue XUMUYECKHX JJIEMEHTOB B HEXKHBOWU
npupoae», «Pacnpenenenne XuMUYECKUX AIIEMEHTOB B )KUBOU MPUPOJIE».

Tabmuubr n cxembl: «llepuogmdeckass TabnuIa XUMHUYECKUX DIIEMEHTOBY,
«CTtpoeHre MOJIeKYJIbl BOJIb, «brocuuTes 6enkay, « CTpoeHue MOJIeKYJTbl OemKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotbl. JJHK», «Ctpoenne MoieKyJibl



AT®», «CtpoeHue 3yKapuOTHYECKOM KIETKH», «CTpOEHHE JKUBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHON KIETKH», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CtpoeHue sapa KIEeTKN», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpakTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaJIUTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTaaasbl)».

JlabopatopHass pabora No 2. «lM3ydyeHue CTpoeHHsS KIETOK pacTEHUH,
YKUBOTHBIX U OaKTepUil MOJI MUKPOCKOIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUxX
OTHMCAHUEY.

Tema 4. ’/KusHenesATeIbHOCTb KJICTKH.

OOMeH BelIecTB, WK MeTa0oJIu3M. AcCUMIIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWISIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Pois dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTL (OTOCHHTE3a. 3HaAUCHUE (DOTOCHUHTE3A ISl KU3HU
Ha 3emuie. Biausiaue ycioBuii cpenasl Ha (OTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHIA.

XeMOCHHTEe3. XEeMOCHUHTE3UPYIoIue OakTepun. 3HAUCHUE XEMOCHHTE3a ISl
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
AKKyMYJUPOBAaHHE DHEPrUM B KIETKE. OTambl JHEPreTUYECKOro OOMeHa.
I'mukonus. bpoxenue m ero Buabl. KuCIOpOgHOE OKHMCIIEHME, WA KIETOYHOE
JIbIXaHHE. OkucnurenbHoe dbochopunupoBanue. O (HEeKTUBHOCTh
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYeCKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuaTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Poib pubGocom B
OounocuHTe3e Oenka.

Hexnetounsie popmbl xu3Hu — BUpychl. MicTtopust oTkpsiTus Bupycos (. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHUS ¥ SKH3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedunuta yenopeka (BHUY) — Bo3Oyaurens CIIM/Ia.



OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiakrtuka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpauM:

IToptpetsl: H. K. Konbiios, . Y. UBanoBckui, K. A. Tumupszes.

Tabmuupbl U cxembl: «Tunel nutanus», «Metabomuzm», «MUTOXOHIPUSY,
«JHepreTuyeckuii oomen», «Ximopomiacty, «Potocunres», «Crpoenue JHK»,
«Ctpoenre u QpyHKIIMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTrndeckuit Kom,
«Bupyco», «bakrepuodarn», «Ctpoenne u xku3HeHHbM nuki Bupyca CIIN/a,
oaktepuodaray», «Permmukarus [JJHK».

Oo6opynoBanue: monenu-anmnkanuu «Yasoenue IHK u Tpanckpuniusy,
«buocunres 6enkay, «CTpoeHue KIeTKn», MoAelb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHHMe U HHANBHUIYAJIbHOE Pa3BUTHE OPTAaHMU3MOB.

KieTouHbli UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u MuTos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunmouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAaOOphl.  XpOMATHIIBI.
[{utonoruueckue OCHOBBI PA3MHOXKEHHSI U  HWHIUBUAYAJIBHOTO  Pa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCcKuii CMBICT MUTO3A.

[Iporpammupyemasi ruGenb KIETKH — arnomnTo3.

dopmbl pa3MHOKEHUSI OpraHU3MOB: Oecrosioe U nosioBoe. Bunpl Oecnonoro
Pa3MHOXKEHUS: JEJI€HUE HaJBOE, ITOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
CIOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCCTBEHHOE KIIOHHMpPOBaHHUE
OpPTaHW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €r0 OTIUYHS OT OECIIOJIOTO.

Meiio3. Cranuun meio3a. [Ipouecchl, MpoOUCXOAIIME HA CTaAusIX Meno3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIOrMYECKUN CMBICT H
3HAYEHHUE MEHO03a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy KMBOTHBIX.
[TonoBbie *kene3bl: CEeMEHHUKUM U SSMYHUKUA. OOpa3oBaHHME M Pa3BUTHE MOJIOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CIHEepMATOre€HE3 M OBOIEHES.
Oco0OeHHOCTH CTpOeHUs SULEKIETOK M crepMaro3ouoB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y TMO3BOHOUYHBIX >KUBOTHBIX:
npobneHue, racTpyisiusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUmb
NOCTAMOPHUOHAIBHOTO PAa3BUTHA: TPsSIMOE, HempsiMoe (IMYuHOYHOE). BrusHue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIEHHbBIC
YpPOACTBA.

Poct u pasButue pacrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «J[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «/lemenue kieTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpoMocoMbl», «Knertounwrii nukin, «Pemnukanus JHK», «Mwutosy,
«Menos», «IIpsimoe u HenmpsAmMoe pa3BUTHE», «] aMEeTOreHe3 y MIICKOMUTAIOIINX U
4eIoBeKa», « OCHOBHBIEC CTaAUN OHTOTECHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITpENapaThl «Cnepmato30uasl
MJICKOIIUTAIOMIETOY, «SHlIeKIIeTKa MieKonuTarouero», «KapuokuHes B KieTKax
KOpEIlIKa JyKa», MarHuTHas MOJEb-anIuIuKanus «JleJieHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmetadazHoi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmromeHue MuUTO3a B KJIETKaX KOHUYHMKA
KOpEIIKa JJyKa Ha TOTOBBIX MUKPOIIpEnaparax.

JlaGoparopuas pabora Ne 4. «M3ydeHHwe CTpOCHHS IIOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENaparaxy.

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTuku. VIctopus pa3BUTHS T€HETUKU. POk uTomoruu
1 SMOPHOJIOTHH B CTAHOBJICHUU TCHETUKH. BKiaa pOCCHUCKUX M 3apyOeKHBIX
y4EHBIX B Ppa3BUTHE TCHETHKA. METOJabl TEHETHUKH (THOPHIOJOTHUCCKUM,
HUTOT€HETUYECKUM, MOJEKYJSIpHO-TeHeTHUeCKhi1). (OCHOBHBbIE TI'€HETHYECKUE
noHsTusA. [ eHeTnYecKasi CHMBOJIMKA, UCMOJIb3yeMasi B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPU3HAKOB, yCTaHOBIEHHbIE . MeHaenem.
MonoruOpuiHOe CKpenMBaHUe. 3aKOH ¢AuHOooOpa3usi THOPHUIOB TIEPBOTO
nokoyieHus. IlpaBuno JOMUHMpOBaHMS. 3aKOH PpACHICIUICHUS MPU3HAKOB.
['unoresa ynuctoTel ramet. [10JIHOE U HEMOTHOE IOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTMYecKWe  OCHOBBI  JUTHOPHIHOTO  CKpEIIMBAHUS.
AHanu3upytolee ckpenmpanue. Vcrnoap30BaHue aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIA OCOOHU.

CueruieHHOe  HacienoBaHue npu3zHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HACJIEIOBAaHUIO TeHOB. HapyiieHue cueruieHus reHOB B pe3yJibTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHasl TEOPUS HACIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.



['enetnka mosa. XpoOMOCOMHOE ONPEACNEHNUE MO0JIA. AYTOCOMBI U MOJIOBBIE
XpoMocOoMBI. ['omorametrHele M reTeporaMeTHeie oOpraHusmbl. HaciienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3MeHYnBOCTh. BHIbl ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(UKAIMMOHHON N3MEHYMBOCTH. BapuarimoHHbIN s M BapUallMOHHAS KPUBAS.
Hopma peakuumn npusHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBOMCTBA MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
W3MEHYMBOCTh. Mei03 W TMOJOBOM TMPOIECC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTallMOHHAsl U3MEHUMBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U NMpUYUHbBI MyTaluil. MyTtareHuble (pakTophl.
3aKOH rOMOJIOTHYECKHX PSAJOB B HaclieACTBEHHOM n3menunBoctu H. Y. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHUKH
YeJIOBeKa: TCHECATOTHICCKIM, OJIM3HCIIOBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKH. CoBpemeHHOE ONIPENICIICHHE Tr€HOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIJE C MOMOIIBIO
[111P-ananu3a. HacnenacTtBeHuble 3a0o0jcBaHUsS YEIOBEKA: TICHHBIC OOJIC3HH,
00JIe3HU C HACJIEIACTBEHHOM MpPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue UM reHeparuBHble MyTanud. CTBOJOBbIE KIETKU. [IpUHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHUE. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKa.

JlemoHcTpanum:

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

Tabmuet u cxembl:  «MOHOTMOpPHIHOE  CKpeIIMBaHWE HM  €ro
IUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUSI W €ro LHUTOreHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUEY,
«lluTonornyeckne  OCHOBBI  JUTUOPUIHOTO  CKpeHIuBaHus»,  «Mehosy,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «l'€HeTHYecKue KapTbl paCTEHUM,
JKUBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka mosia», «3aKOHOMEPHOCTH HAaCJEAOBaHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenoBeka M KUBOTHBIX», «Buubl
U3MEHUYUBOCTH», «MoaudukalroHHas W3MEeH4YUBOCTh», «HacnemoBanue pesyc-
daktopay, «I'eHeTrKa rpymm KpoBu», « MyTarimoHHas ”3AMEHUYHNBOCTHY.

O6opynoBanue: Mojaenu-amInKamun «MOHOTHOPUIHOE CKpEIIMBAHUE,
«Hemonnoe npomunupoBanue», «JurubpugHoe ckpemuBanuey», «llepekpéct



XpOMOCOM», MHUKPOCKON M MHUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(GbOpMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlabopaTtopHblie U npakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS Y TPO30(HIIbI HA TOTOBBIX MUKpPOIIpenapaTaxy.

JlaGopaTtopHnas paborta Ne 6. «M3yueHne MoauUKAIMOHHONW N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Ipo30Quiibl HA TOTOBBIX
MHUKPOIIPETapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBieHME M aHAJIU3 POAOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexkuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKIUU U JTOMECTHUKAILUS.
Yuenue H. UW. BaBumoBa 0 1eHTpax TMPOUCXOXKIACHUS W MHOrooOpas3us
KYJBTYPHBIX pacTeHuM. LIEHTpBI IPOUCXOKAEHUS JOMAIIHUX KXMUBOTHBIX. CoOpT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbI 1 MHAUBUAYAJIbHBII OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. biam3kopoacTBEHHOE
CKpemnBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHCTBIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUAMHI.
Otnanénnas rtubpummuzauuss u e€ ycrnexu. VICKycCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TOJUIUIONIOB. JIOCTMIKEHHsI CENeKIUMU paCTeHHMM, >KUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHOIOTHs Kak OTpacib MPOM3BOACTBA. ['€HHAs WHXKEHEpHs. OTarbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranu3zMoB. Kierounas
uHKeHepus. Kilerounble KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUMU.
KiloHHpOBaHWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OPTraHU3MOB.

Okojoruueckue W dTtudeckue  mpoosmempl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpauumu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HMBaHos.

Tabmuiel u cxeMbl: Kapta «LIeHTpbl MPOMCXOXKIACHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoapl 1oMaliHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHnas rudpuauzanus», «Padotel akagemuka M. @. MiBaHoBay,
«Ilomumnongus», «OO0bekTh OWoOTexHOMOTHMY, «KileTouHbIE KYyIBTYpHl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U NEPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TUIOAOB U KOPHEIJIOM0B AUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUSY.



JlabopaTtopHble U NpakTHYecKHe padoThbI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTHKEHHUS CEJEKIMH PAacTeHUH M
YKUBOTHBIX (Ha CEJIEKIMOHHYO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATEIbHBIA  yYaCTOK, B TEIUIMYHOE XO34HMCTBO, JIAOOPaTOPUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulkn BO3HMKHOBEHHSI JBOJIOIUOHHOW TEOPHUHU. OBOJIOLMOHHAS
Teopust U €€ MecTO B OMOJIOTHHU. BiusHue >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTHH U APYTHUX HAYK.

CBugerenscTBa HBOJIONUU. [lajmeoHTONOrMUECKHUE: TMOCIE0BATEIbHOCTD
MOSIBJICHUS BHUJIOB B MMAJICOHTOJOTUYECKON JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguueckue: cxocTBo U paznuune GayH u GJaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA U PA3TUUUSI SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIC,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXMMHUUECKUE: CXOJICTBO
MEXaHM3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX IMyTEed y BCEX
OpTaHU3MOB.

OpomonmonHas teopust Y. JlapBuHa. Ilpenmnocbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBUKYIME CHIIBI ASBOJIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeeNEHHAsT W3MEHUYHUBOCTbD,
O0opb0a 3a CyIIeCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u e€ OCHOBHBIE MOJIOKEHHUS.

MukposBosonus. [Tormynsuus kak eAMHUIA BUIA U 3BOJIIOLUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupoje. MyTallMOHHbBIN
MpoIleCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomyJsiiMOHHBIE BOJHBI U Apeid
reHoB. M3osius 1 Murpanus.

EctecTBennbiit or6op — HampaBisionmii ¢akrtop sBomonun. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6eHHOCT, OpPraHU3MOB Kak pe3ysbTaT 3BOJOIUU. [Ipumepsr
MPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOA AT TAIINH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BU1000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MaxkposBomorusi.  DPopMbl  dBOMIONUU:  (prsieTHYECKasl, UBEPTEeHTHA,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMTIOIUY.

[IpoucxoxkieHrue OT HecleuuaaTu3upoBaHHbIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AJIanTUBHAS payalysl.

JlemoHcTpanum:



[Toptpetsl: K. JIunneit, XK. b. Jlamapk, U. Hapsun, B. O. Koanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmus! 1 cxembl: «Pa3BUTHe OpraHMUECKOro MUpPa Ha 3emiiey, «3apoIbIIu
MO3BOHOYHBIX  JKHUBOTHBIX»,  «ApxeonTepukc», «Popmbl  OopbObI  3a
cyiiectBoBanue», «EctecTBeHHBI 0TOOP», «MHOro0o0pasue COpToB pPACTCHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuwm»,  «MyTanoHHas
U3MEHYHMBOCTE», «Apomopdo3by, «Umnoamanrammm», «OOImIas aereHepanusy,
«/IBmKymre cunbl 3BomoIMn», «Kapra-cxema wapuipyTta mnyTtemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «lIpucrnocoOIeHHOCT OPTaHU3MOBY,
«I'eorpauueckoe Bu10oOpa3zoBaHue», « IKOJOTHIECKOE BUOOOPAa30BAHUE.

OO0opynoBaHue: KOJJIEKIMS HACEKOMBIX C pa3IMYHBIMU TUIAMU OKPACKH,
Ha0oOp IUIOOB U CeMsH, KoyuieKus «lIpuMmepsl 3alIUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJIeNIb «OCHOBHBIE HAIIpaBJICHUSI DBOJIOLMHY, 00BEMHAS MOJEIb
«CTpOoeHre roJIOBHOTO MO3Ta MO3BOHOYHBIX Y.

buoreorpapuyeckas kapra wMupa, KojuleKuus «POpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHuil», wojenb ammmkanus «llepexpéct
XpOMOCOM», BJaxHble Tmpemnapatbl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY, MUKponpenapat «Jlpo3odunay (Hopma, MyTaruu (GOpMbI KPbUILEB U
OKpacKH TeJa).

JlaGopaTopHbie U MpaKTUHYEeCKHE PadoOThI:

JlaGopatopuas pabora Ne 1. «CpaBHeHHE BHIOB 1O MOP(DOIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue mpucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEJILHOTO XapaKTepa.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE *KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHUS O 3aPOXKJIECHUU >KU3HU. HayuHble rumnortesbl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHepMHs. XHUMHUYeCKas
HBOMTIOIUSI. AOHUOTEHHBI CHUHTE3 OPTraHUYECKUX BEIIECTB W3 HEOPTraHWYECKUX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOM 3BOMIOIMU. HavyanbHbie 3Tanbl
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKU. IIepBbie KIETKM W HX DBOJIOLMS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam U nepuogaM. Karapxein. Apxeiickas u
npotepo3oiickass dpel. Ilaneo3olickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CHLITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBIN, FOPCKUN, MEJIOBOM.

KaliHo30Mickas 3pa W €€ mnepuoAbl: MNaJICOTCHOBBIA, HEOrCHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepucTUKa KIMMaTa M IeoJIOTHYECKHX IporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
XKUBOTHBIX. [losIBIIEHME, paclBET ¥ BBIMUPAHUE TPy KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KakK OTpaxkeHHe 3BoJIonuU. OCHOBHBIE
CUCTEMATUYECKHUE TPYNIbI OPraHU3MOB.

OBOJIOLHA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeacTaBieHuil o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl HM3ydeHHs aHTpororenesa. (CxojacrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUUYECKOE MOJIOKEHUE YETOBEKA.

JBwxkymme  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTb M €CTECTBEHHbI 0TOOp. OOIIecTBEHHBIM o00pa3 KU3HH,
U3rOTOBIICHUE OPYAUI Tpyda, MBIIUIEHHE, PEYb.

OCHOBHBIE CTAaJIMM U BETBU 3BOJIOLMN YEJIOBEKA: aBCTPAIONUTEKH, HenoBek
yMenbld, Yemoek npsaMoxoasamumi, YemoBek HeaHIEepTAIbCKHM, YenoBek
pasymHbldi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsl CYLIECTBOBAaHHSA, 001acTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

YenmoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BPOINEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUaANIbHASs]),  MOHTOJOWIHAs
(a3uaTcko-amepukaHckasi).  UepTbl  MPUCIOCOOJCHHOCTH  MpEACTaBUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpetsl: ®@. Penu, JI. Ilactep, A. N. Onapun, C. Mumiep, I'. FOpu, 4.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne ConHEUHOH cucTeMbl», «Pa3BuThe
opraHudeckoro Mupa», «PacturenpHas kineTtka», <«OKHBOTHas  KIETKa»,
«IIpokapuoTnueckass kinerka», «CoBpeMEHHasi CHUCTEMa OPraHUYECKOrOo MHUPAY,
«CpaBHEHHE AaHATOMHYECKHX 4YEpT CTPOCHHUS YEJIOBEKa U YeOBEKOOOPa3HBIX
00e3bsH», «OCHOBHbIE MeCTa MaJICOHTOJOTHYECKMX HAXOJIOK  IPEAKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «pesuue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HemoBeuecKkrue pach».

O6GopynoBanue:  Myisiku — «llpoucxoxxkaeHue — yenoBeka»  (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
U300paKeHHUs] KaMEHHBIX OpYAHMH MEepBOOBITHOTO YeJOBeKa (KaMHH-UOMIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHMYecKas Taliuia, KouieKuus «DopMel
COXPAHHOCTH UCKONAEMBIX )KUBOTHBIX U PACTCHUIN.

JlabopaTopHble M NpakTHYecKHe padoThbI:

[Tpaktrueckast pabora Ne 1. «/3ydeHne nckomaeMbIx OCTaTKOB PacCTCHUN U
YKUBOTHBIX B KOJUIEKIIUSX).



OKCKypcHsl «IBOJIOLUA OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEAUECKUI My3€eil).

Tema 3. OpranusmMsbl 4 OKpYy:KawIuas cpeaa.

DKoJOorus KaK HayKa. 3ajau U pa3feibl SKOJIOTUA. MEeToAbl SKOJIOTHYECKUX
UCCIIEAOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHUOPTaHU3MEHHAS.

Oxonornueckue (akropel. Kiaccudukanusa skonorudeckux (HakTOpoOB:
abnoTtnyeckue, OWMOTHYECKHE U AaHTPOIOTreHHblE. JleHCTBUE HKOIOTHYECKUX
(GakTOpOB Ha OPraHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEpATypa, BIaKHOCTb. DOTONEPUOAN3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhI. Buner OMOTUYECKUX B3aUMOJICUCTBUN:
KOHKYPEHIUS, XUIIHUYECTBO, CUMONO03 U ero (opmel. Ilapasutusm, koomnepanus,
MyTyajlu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M,
HEUTpau3M. 3HaueHHE OWMOTHUYECKUX B3aUMOJEUCTBHI I CYLIECTBOBAHUSA
OpPraHH3MOB B ITPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH nomyjsund. OCHOBHBIE IOKAa3aTENH
NOMYJISIUMU: YHUCIEHHOCTh, IJIOTHOCTh, POXJIA€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCcI€HHOCTH MOMYJISILUN U €€ Peryssius.

JdeMoHCcTpanuu:

[Toptpetsl: A. I'ymbonbar, K. ®@. Pynbe, O. I'ekkensb.

Tabmunpl u cxembl: kapTta «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUS
Opranu3moBy», «®Portonepuoausmy», «llonmymauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MOMYJIAUUUA UHPY30puu-Ty penbkny, «Iluiesbie nenm.

JlaGopaTopHblie U NpakTU4YecKue padoThbl:

JlabopaTtopHas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH PacTeHUN W3
Pa3HbIX MECT OOUTaAHUS.

JlabopaTtopHas pabora Ne 4. «BiusHre cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYTSAIUNA Pa3HBIX BUIOB
PaCTEHHID.

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooO1iectBO OpraHu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPaHCTBEHHAsA, Tpoduueckass (mumieBas). Buapl-momuHanTel. CBsi3um B
OHOLIEHO3E.

DKkoJjiorudeckne CHUcTeMbl (dKocuctembl). [loHsiTue 00 »sKOcHCTeMe W
ouoreorieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYILICHTHI,



KOHCYMEHTBI, PEAYIIEHTH. KpyroBopoT BEIIECTB U MOTOK SHEPTHUU B IKOCUCTEME.
Tpoduueckne (muimeBble) YPOBHHU OKOCHUCTEMBI. [luimeBble IeMM W CETH.
OCHOBHBIE TMOKa3aTeNM HKOCHCTEMBI: OuoMacca, MNPOAYKIHS. IDKOJIOTHUYECKHUE
nupamMuibl: TPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTD, CAMOPETYJIsLHMs, pa3BuTue. CyKieccus.

[IpupoaHBIE PKOCUCTEMBI. DKOCUCTEMBI 03€P M peK. DKOCHCTEMa XBOWHOTO
WJIU ITUPOKOJIMCTBEHHOTO Jieca.

AHTPONOrE€HHBIE  IKOCUCTEMBL.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak QakTop ycToWuMBocTH »dKocucTteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero (QyHkiuu. OcoOeHHOCTH OMocdepbl Kak
rJI00aJIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyTroBOpOTHI BEmIeCTB M OMOTCOXMMHYECKUE ITUKITBI DJIEMEHTOB (yTIIepo/a,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B 6nochepe 3emin. AHTPOTNIOTEHHBIE U3MEHEHHs B Orocdepe.
['11oGanbHbIE YKOJIOTHYECKUE TTPOOIISMEL.

CocylecTBoBaHUE MPUPOIBI 151 YEJI0BEUECTBA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBa yCTOMUMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
YOpaBJICHUS] TPUPOJIHBIMU pecypcaMu M HX HCHOIb30BaHue. JlocTKeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabnuiel u cxembl: «llumeBble nenn», «buoIEeHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOrmiecTBay, «llemu muTanusy, «IKoJOTUYECKAs] TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jiecay, «buoneno3s Bomoéma», «Arpouenos», «lIpumepnsie
AHTPOIIOIEHHbIE  BO3JACUCTBHUS Ha IIpUpody», «DBaxueWmme HUCTOYHUKHU
3arpsi3HCHMSI BO3JIyXa M TPYHTOBBIX BOa», «[louBa — BakHEHIIasi COCTaBJISAIOMIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii dddexT», «DakTopsI
pPaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas crpykrypa Ouochepsi»,
«Pacmipoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM d3KpaH Ouocheps»,
«KpyroBopoT yriepoaa B 0uocdepe», «KpyroBopor azoTa B IpUpOIE».

ObopynoBanue: Mojenb-anmnKanus «Tunuuxaeie OHOIEHO3B», TepOapuit
«PacTtutenbHbIe coobmecTBay, koeknun «buomnenos», «Bpenurenn BaxkxHEUITNX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUICKIIMM PACTEeHUH W
’KUBOTHBIX, MPUHAAJIEKAIINE K Pa3HBIM SKOJOTMYECKMM TpyMram OJIHOTO BHIA,



Kpacnasa knura Poccuiickoii ®enepaunu, Hu300pakeHUs OXpPaHSEMbIX BHUIOB
pPacCTEeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBILIET'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K pe3yibTaTam
OCBOGHMs  OOyyalolmMMHUCSA TNpOrpaMM cCpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJbBTATDBI

B cTpykType JTHYHOCTHBIX PE3YJIBTATOB OCBOCHUA TMpeamera «buosorusy»
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHHWE OOYYarOIMMUCS POCCUUCKOM
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN Pa3BUTHS OHOJOTHYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTaHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1LICJIU U CTPOUTD KU3HEHHBIC TIJIaHBI.

JIn4HOCTHBIE pE3ynbTaThl OCBOEHUS mpeameTra «buonorus» AOCTUraroTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIHHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, ICTOPUUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, TPHHSATHIMA B OOIIECTBE NpaBUJIaMHU M HOpPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT TMpOIleCCaM CaMOIIO3HAHHUS, CAMOBOCIIMUTAHHS U
CaMOpA3BUTHUA, PpA3BUTHUA BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXEHHUS K 3aKOHY M MPABOMOPSIAKY, YEIIOBEKY TPyJa U CTapILIEeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHUS K KYyJIbTYPHOMY HACJICIUIO U
TPAAUIIMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYXaroUIen cpelie.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCSl PYKOBOJCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  yOCKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOIO
OTBITAa W OMNbITA JIEITEILHOCTH B MPOILIECCE peaau3alii OCHOBHBIX HAIpaBJICHUN
BOCHUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:ka1aHCcKOT0 BOCITUTAHUSI:

chOpMHPOBATh TPAKIAHCKYIO TO3UIMI0 OOYdYarOMIerocss KaK aKTHUBHOTO H

OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;



OCO3HaBaTh CBOMX KOHCTUTYIIMOHHBIX TpaB U OOSA3aHHOCTEH, YBaXEHUE
3aKOHA U MPaBOIOPSIKA;

OBITh TOTOBBIM K COBMECTHON TBOPYECKON AECATEIBLHOCTH MpPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWHU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1au, BHITTOJTHECHUU
OMOJIOTMYECKUX IKCIICPUMEHTOB;

ONpENEeNATh COOCTBEHHYI0 MO3UIUIO0 1O OTHOIICHHID K  SIBICHUSM
COBPEMCHHOM KU3HHU U OOBSICHATH €€;

YyMETh YUYMUTHIBaTh B CBOUX JICUCTBUAX HEOOXOJAMMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMHU YOCXKICHUAMH, KyJIbTYPHBIMUA LIEHHOCTSMU U
COLIMAJILHBIM ITOJIOKCHUEM;

OBITh TOTOBBIM K COTPYJHHUYECTBY B MPOIIECCE COBMECTHOI'O BBHIMIOJHEHUS
y4eOHBIX, MO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIbLHOIO
OTHOIIICHHS K MHEHHUIO OIIMIOHEHTOB IpU OOCYKJICHHH CIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJISPKAHNS,

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

chopMUpPOBATh POCCUUCKYIO TPAXKIAHCKYIO HWJIEHTUYHOCTh, MaTPUOTHU3M,
YBa)XEHHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH Tiepesl PoauHoi, ropioctu
3a CBOM KpaH, CBOK PoauHy, CBOM SI3BIK M KYJIBTYPY, IPOIUIOE U HACTOSILIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

LEHUTHh MPUPOJHOE HACJEAUE U MaMATHUKU MPUPOJBI, JOCTHXeHUs Poccun
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

MPaBUJIBLHO OIICHUBATh BKJIAJ, POCCHUHCKUX YYEHBIX B CTAaHOBJICHHE W
pa3BuUTHE OWOJOTHHM, TOHMMAaHUS 3HAYCHHS OHOJIOTHM B TIO3HAHUH 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

OBITh UJEHHO YOEXKIEHHBIM, TOTOBBIM K CIIyXEHUIO U 3amute OTeuecTsa,
OTBETCTBEHHBIM 32 €r0 Cyab0Yy;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSL:

OCO3HAET AYyXOBHBIE IEHHOCTH POCCUMCKOTO HAPOJA;

chopMUpyeT HPAaBCTBEHHOE CO3HAHKE, dTUUECKOE TTOBEICHUE;

MPAaBWIbHO OLICHUBACT CUTYAIMI0O U TMPUHUMAET OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HAET JIMYHBIN BKJIQJl B TIOCTPOCHUE YCTOMYHUBOTO Oy IyIIIETO;

OTBETCTBEHHO OTHOCHUTCS K CBOMM POIMUTENSM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO TMPUHATUS I[IEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUM C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIIICHU;



MOHUMAET 3MOLIMOHAIBHOE BO3ACHCTBUE )KUBOM MPUPOJIBI U €€ LIEHHOCTH;

OyZeT roToB K CaMOBBIPAKEHUIO B Pa3HbIX BHJIaX HCKYCCTBA, CTPEMIICHHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢usnyeckoro BOCHUTAHUA, POPMHUPOBAHUS KYJILTYPbI 30POBbSI U
IMOLMOHAJIBLHOIO 0JIaronoJIy4Yns:

MOHMMAET U peallu3yeT 3/I0pOBBIM U Oe30macHbId 00pa3 >KU3HU (30POBOE
MUTaHUE, COOJIIOJICHUE TUTMEHUYECKUX MpPaBUI U HOPM, cOalaHCUPOBAHHBIN
PeXUM 3aHITHM M OTAbIXa, pEryligpHas (pu3nyeckas aKTUBHOCTH), OEpexHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

MOHMMAET IIEHHOCTH TMPaBWI HWHAUBUIYAJIBHOTO M  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHAET TMOCIIECJCTBUNA U HENPUSITHS BPEIHBIX MPUBBIYCK (YHOTPEOICHHUS
aJIKOTOJIs, HAPKOTUKOB, KYpEHUSI);

6) Tpy10BOI0 BOCIIMTAHMSL:

OyZIeT TOTOB K TPYy, OCO3HAHAET IEHHOCTH MacTepCTBa, TPYI0JIIO0UE;

OyJleT TOTOB K aKTUBHOM AESATEILHOCTH TEXHOJOTUYECKOW W COLMAIBHOU
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJIHATH TAKYyIO JEATEIbHOCTD;

NpOSIBIISATH ~ MHTEpEC K  pasiuuHbiM  chepam  npodecCHOHATBHOU
NeATEeIbHOCTH, YMEHHE COBEPILIATh OCO3HAHHBIM BbIOOp Oyayuied npodeccuu u
peann30BBIBATH COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

OyneT TOTOB W cmoco0eT K 00pa3oBaHUI0O U CaMOOOpa3OBaHHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKHU LEIECO00Pa3HO OTHOCHUTCS K MPUPOAE KaK UCTOYHHUKY >KU3HU
Ha 3emiie, OCHOBE €€ CyIIIECTBOBAHUS;

MOBBICUT YPOBEHb JKOJOTUYECKOW KYJNBTYpPBL: MPHOOPETET OTIBIT
MJJAHUPOBAHUSI TIOCTYNKOB U OIEHKH WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYIKAIOIIEN CPEBI;

OCO3HAeT TIJI00aJIbHBIM XapakTep 5KOJOTMYECKMX MpoOJeM U MyTed Hux
pelieHus;

CIIOCOOEH HCIOIh30BaTh MPUOOPETaEMbIC MPY U3YYCHUH OMOJIOTUU 3HAHUS U
YMEHHMS ~ TpU  peIIeHMHu  TpoOJjieM,  CBSI3aHHBIX € palMOHAJbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHY BHJIOB,
aKocucTeM, brochepsr);



AKTUBHO HE NPUHHUMACT JACHUCTBUW, NPUHOCAIINE BpPEH OKPYKAOIIEH
NPUPOAHON Cpene, YMEET IPOTrHO3UPOBaTh HEOJArONMPHUATHBIE SKOJOTUYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

MMEET Pa3BUTOE SKOJIOTMYECKOE MBIIUIEHUE, KOJOTUYECKYIO KYJIBTYpY,
OMBIT JIEATEIIBHOCTH 3KOJIOTUYECKOW HAMPABICHHOCTH, YMEET PYKOBOACTBOBATHCS
MMH B TIO3HABATEIHLHON, KOMMYHUKATUBHOU U COLMAIBHOW MPAKTHKE, TOTOBHOCTH
K YYaCTHIO B IPAKTUUYECKOM JEATEIbHOCTH FKOJOTMUYECKON HAMIPABICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

chopMHUpYyET MHUPOBO33PEHUE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU U OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JIMAJIore KYJIbTYp,
CIIOCOOCTBYIOLIEr0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBYET SI3bIKOBYI0 W YHUTATEIbCKYIO0 KYJIbTYPY KaK CpeacTBa
B3aMMO/ICHCTBUSI MEXKTY JIFOJbMH W MIO3HAHUS MUPA;

MOHUMAET chenuPuKy OHOJIOTMM KaKk HayKH, OCO3HaeT €€ poyib B
GbOpMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
NPEACTaBICHUST 00 OKpPYXalolleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YEIOBEKA U
oOllecTBa, B TO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUU MpoOIeM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeKIEH B 3HAYUMOCTH OWOJOTHUU JUISI COBPEMEHHOW IMBHIIMA3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX  pellaTh PECYpCHbIE  MPOOJIEMBbl  pa3BUTHUSA
YeJIOBEUECTBA, MTOMCKA MyTEeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUECKUX MPOoOIeM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAH B MOJIYYCHUH OUOJOTUYECKUX 3HAHWM B IIEJISIX MOBBIIICHUS
oOIIel KyJnbTyphl, €CTECTBEHHO-HAYYHONW TPAMOTHOCTH, KAaK COCTAaBHOM 4YacCTH
(GyHKIMOHATBLHOM TPAMOTHOCTH OOydYaromuxcs, (GopMUpyeMoll TpH H3YYCHHUH
Oonosoruu;

MOHMMAET CYIIHOCTh METOJIOB TO3HAHUS, HCIIOIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIOJb30BaTh TMOJydyaeMble 3HAHUS [JIs aHaliu3a |
OOBSICHEHUS SIBIICHUN OKPYXAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHUE Jie7laTh OOOCHOBAHHBIC 3aKJIFOUCHHMS Ha OCHOBE HAy4YHBIX (DaKTOB U
UMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYUYEHHS TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOEH CaMOCTOSITEIbHO HCIIOJb30BaTh OHOJOTUYECKUE 3HAHMS IS
perieHus Mpo0JieM B peabHBIX KU3HEHHBIX CUTYAIUsX;

OCO3HA€T IIEHHOCTh HAYYHOW JESITEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AESATEIbHOCTh MHIUBUAYAJIBHO U B TPYMIIE;



TOTOB U CIOCOOCH K HEMPEPHIBHOMY OOpa30BaHHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJyYCHHWIO HOBBIX 3HAHWM 1O OWOJOTUHM B COOTBETCTBUU C
KU3HCHHBIMU MTOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yJbTaThl OCBOEHHS yueOHoro npeamera «buonorus»
BKJIIOYAIOT: 3HAuYMMble i1 (OPMHUpPOBAHUS MHUPOBO33PEHUS OO0YUAIOLIHXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKArOLUe
LEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMIL, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCIEeIOBaHUE,  HaONMIOJIEHWe,  HM3MEpPEHHE, HKCIEPUMEHT W JAPYIHX),
yHUBEpCalbHble Yy4yeOHbIE JEWCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

PETYJISITUBHBIE), oOecreynBaroIIme dbopmupoBaHue GbyHKIMOHATBHON
IPaMOTHOCTH U  COIMAJIBHOM KOMIIETEHIIUU OOYy4YaloIIMXCsA, CIOCOOHOCTD
o0y4Jaronmxcs UCIIOJIb30BaTh OCBOECHHBIE MEXIUCITUTUTMHAPHBIE,

MHUPOBO33PEHUYECKWE 3HAHMS M  YHUBEpPCaJbHblE y4eOHbIE JEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

MetanpeameTHble pe3ynbTaTbl OCBOEHMSI IMPOTPAMMBI CPETHETO OOIIEro
o0pa30BaHUs OTPAXKAIOT:

OBaanenue YHHMBePCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
AeCTBUSIMM:

1) 6a3oBbIe JJIOrHYECKHE IeiiCTBUSI:

CaMOCTOSITENIbHO (DOPMYJIMPYET U aKTyaJu3upyeT npobdiemMy, paccMaTpUBaeT
€€ BCECTOPOHHE;

UCIIOJIb3yeT NPH OCBOCHMM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUICHHS
(ananuza, CUHTE3a, CPAaBHEHMSI, KiaccuUKauu, 0000IIeHHs ), pACKPBIBAET CMBICIT
OMOJIOTMYECKUX TOHATHH (BBLIEISIET WX XapaKTepHble MPU3HAKH, YCTAHABIMBAET
CBSI3U C IPYTUMH MTOHATHUSAMH );

ONpeneNsieT Ueau JeATEIbHOCTH, 3ajJaBas NapaMeTpbl W KPUTEPUH HUX
JTOCTHKEHUSI, COOTHOCUT PE3YJIbTAThl ACSTEIBHOCTH C TOCTABICHHBIMU LIETISIMU;

UCIIOJIb3yeT OMOJIOTMUYECKUE TOHATHUS ISl OObSICHEHHS (DAKTOB U SIBICHUI
YKUBOU MIPUPOLBI;

CTPOUT JIOTUYECKHE PACCYKIAEHUS (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHaJIOTHH), BBIABISAET 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX
SBJICHUSX, (POPMYJIMPYET BBIBOIbI U 3aKIFOUEHUS;

IIPUMEHSET CXEMHO-MO/ICIIbHBIE cpexcrtea  UIA IIPEICTABIICHHUS
CYILIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJOTMYECKHUX OOBEKTax, a



TaKK€  MPOTUBOPEYMU  PA3HOIO  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThIBaeT IJIaH pelIeHUs MpPoOJIeMbl ¢ YYETOM aHaIM3a HWMEIOIIUXCS
MaTEepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUT KOPPEKTHUBHI B ACATEIbHOCTh, OLIEHUBAET COOTBETCTBHUE PE3YJIbTATOB
LEJSM, OLIEHUBAET PUCKH MOCIEACTBUMN ACSITENbHOCTH;

KOOPJIMHUPYET U BBIIOIHIET pabOTy B YCIOBHUSIX PEAIbHOI0, BUPTYAJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaET KPEaTUBHOE MBIILJICHUE TIPU PEIICHUH >KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCIEN0BATEIbCKIE TeliCTBUS:

BJIAJI€ET HABBIKAMH Y4EOHO-UCCIEA0BATEIbCKON U TPOECKTHOU IESITEIbHOCTH,
HaBBIKAMHM  pa3peuieHus MpoOJieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEHICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB3YET Pa3IuyHble BUbI ACATEIBHOCTH MO MOJIYYEHUIO HOBOTO 3HAHUS,
€ro MHTEpIIpeTalui, NpeoOpa30BaHUI0 U NMPUMEHEHHIO B yYEOHBIX CUTYalHsX, B
TOM YHCJIE€ IPU CO3/1aHUU YUEOHBIX U COLMATBHBIX IPOEKTOB;

dbopMHpyEeT HAy4YHBIM TUI MBIIUICHUS, BJIaJeeT HAYYHOW TEPMHUHOJIOTHEM,
KJIFOUEBBIMHU MTOHATUSAMHU U METOJIAMY;

CTaBUT U (OpMYyJIUpPYeT COOCTBEHHbIE 3aJaud B 0Opa30BaTEIbHOM
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

BBISIBIIIET TPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBATH 3ajady,
BBIJIBUTAET TUIIOTE3Y €€ PEIIECHUs, HAXOIUT apTyMEHTHI ISl JOKA3aTeJIbCTBA CBOUX
YTBEPKJICHUM, 3a/1a€T NapaMeTPbl U KPUTEPHUH PELICHUS;

aHAIM3UPYET MOJTYUYEHHBIE B XO/I€ PEUICHUS 3a/1a4d Pe3yibTaThl, KPUTUYECKH
OLICHMBAET UX JJOCTOBEPHOCTh, MPOTHO3UPYET U3MEHEHHE B HOBBIX YCIIOBHSIX;

JIaeT OLICHKY HOBBIM CUTYAaIIUsIM, OLICHUBAET MPUOOPETEHHBIN OIBIT;

OCYILECTBIISICT IEJICHAIIPABICHHBIN MOUCK IMEpeHOca CPEACTB U CIOCO00B
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMEEeT NEPEHOCUTh 3HAHUS B TO3HABATEIbHYI0 M MPAKTUYECKYIO 00sacTu
KU3HEIEATEeIbHOCTH;

yMeeT UHTErpUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTAET HOBBIE WJEH, NMpEjiaraeT OpUrMHAaJbHbIE MOAXOJbl M pELICHUS,
CTaBUT NPOOJIEMbI U 33]1a4H, IOMYCKAIOIINUE aJbTEPHATUBHBIE PEIICHUSI.

3) pabora ¢ uHpopmManmeii:

OPUEHTHPYETCS B Pa3IMYHBIX MCTOYHMKAX HMH(MOpMAaLUU (TEKCTE y4yeOHOro
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTeparype, OHOJOTMYECKUX CIOBapAX U
CIPABOYHMKAX, KOMIIBIOTEPHBIX Oa3ax MdaHHbIX, B VHTEpHETe), aHaJu3HpyeT



WH(OPMAITUIO PA3THMYHBIX BUJIOB B (DOPM MPEACTABICHUS, KPUTUYECKH OIICHUBACT
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

dbopMyIHpyeT 3ampoChl W MPUMEHSET Pa3JIMYHBIE METONBI TPHU TOWUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHIIOJHEHUSI YYEOHBIX
3ajiay;

MPUOOPETAET OIBIT WCIOJIB30BaHUS HMHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJOTHI, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJIb30BaHUS PA3TMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpaeT  ONTUMalbHYIO  (GOpMy  TPEICTaBICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB3YeT HAy4YHBIA SI3bIK B KA4eCTBE CpEACTBA Npu pabore ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJIbl, ab0OpeBUATYpy, HOMEHKIATYpY,
UCTIONB3YET U MPe0Opa30BhIBAET 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISIHOCTH;

BIAJCCT  HABBIKAMH  pACIO3HABaHWS W 3alUTHl  WHOOpMAaIuH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o6menmne:

OCYIIECTBIISIET KOMMYHHKAIIMH BO BCeX cepax KU3HU, aKTUBHO y4acTBYET B
IUanore WIM JUCKYCCHHM TIO CYIIECTBY O0O0CyXaaeMoil TeMbl (ymesno 3ajaet
BOIPOCHI, BBICKA3bIBAECT CYXKJEHUS OTHOCHUTEILHO BBITIOJHEHUS TMpejiaraeMoin
3aJlayd, YYWUTHIBAET WHTEPEChl M COTJIACOBBIBACT TMO3UIIMU JPYTHMX YYaCTHUKOB
JIAAJIoTa WK IUCKYCCUU);

pacro3HaeT HeBepOaldbHbIE CpelICcTBa OOIIEHUs, TOHUMAET 3HA4YCHUE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HMKHOBEHHS KOH(JIMKTHBIX CHTYyaIlUH,
YMEET CMSATYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BIIAJICET PA3IUYHBIMU CIIOCOOaMH OOIIEHUS W B3aUMOJICUCTBHS, TTOHUMAET
HAMEPEHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU GopMe hopMyIMpoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTHYHO H3JIaracT CBOIO TOUYKY 3PEHHS C HCIOJIh30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl IesITeJIbHOCTh:

MOHMMAET M HCIOJIB3yeT MPEUMYIIEeCTBA KOMAHIHON W WHAWBUAYAJTbLHON
paboThI IPU PEIICHUH OMOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBAET HEOOXOIUMOCTh
MPUMEHEHUS TPYIITOBLIX (POPM B3aMMOICHCTBHSI PU PENICHUH YIeOHOW 3a/1a4u;

BBIOMPAET TEMATHKy M METOJBl COBMECTHBIX NEUCTBHHM C yd4E€TOM OOIIUX
MHTEPECOB M BO3MOXKHOCTEH KaXKI0TO YJIeHa KOJUIEKTHBA,



IIPUHAMAET ILEIM COBMECTHOM  JEATEIIbHOCTH, OPraHU30BBIBAET U
KOOPJIUHUPYET JNEUCTBUSA MO €€ JOCTHKECHUIO: COCTaBJISICT IUIAH JIEVUCTBUM,
pacnpenenser poiad € YYETOM MHEHHMH YYaCTHHKOB, OOCYKIA€T pe3yJbTaThl
COBMECTHOI paboTHlI;

OLICHMBAET KayeCTBO CBOErO BKJIANAa M KAXKJIOIO YYaCTHHKAa KOMaH/Ibl B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

IIPE/UIaracT HOBBIE IIPOEKTHI, OLEHUBAECT HWJEH C TO3ULHH HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISIET IIO3UTUBHOE CTPAaTETHYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISIET TBOPYECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

OBJiaieHre YHMBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIOJIb3YEeT OMOJOTHUECKHUE 3HAHUS JUIsl BBISIBICHUS IPOOJIEM U UX PEIICHUs
B )KM3HEHHBIX U YUEOHBIX CUTYaIUIX;

BBHIOMpPAaET Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU IIEJIEBbIE M CMBICIOBBIE
YCTaHOBKHM B CBOMX JACHCTBHSX M MOCTYIIKax IO OTHOLIEHUIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIIET MO3HABATEIIBHYIO JESTEIBHOCTD, BBIABIIACT
poOIemMbl, CTaBUT U (OPMYTUPYET COOCTBEHHBIE 3a/Jaud B 0Opa30BaTEIbHOU
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO ~COCTABJISIET IUIaH pEIIeHHs NpodieMbl € Y4ETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JTAeT OLIEHKY HOBBIM CUTYALMSIM;

paciupsieT paMKi y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JiefaeT OCO3HAHHBIA BBIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHE;

OLIEHUBAET MPUOOPETEHHBIHN OIIBIT;

c1ocoOCTBOBYET (OPMUPOBAHUIO U TMPOSBICHUIO IIUPOKOH SPYIUIUH B
pa3HbIX O00JacCTSIX 3HAHWM, MOCTOSIHHO TMOBBIIIAET CBOW 00pa30BATENbHBIN U
KYJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaeT OLIEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHBBI B JESITEIBHOCTD,
OLICHUBAET COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIAJ€ET HABBIKAMM  IO3HABATENBbHON  pedJeKkcud KaKk  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3yJbTaTOB H
OCHOBaHUI, HCIOJIb3yeT NpUEMBI pedIeKCUU s OLEHKU CUTyallud, BbIOOpa
BEPHOI'O PEILICHHUS;

YMEET OLICHUBATh PUCKUM M CBOEBPEMEHHO IPUHHUMATh PELICHHs II0 HX
CHUXKCHMUIO;



IIPUHAMAET MOTHBBI M apryMEHTBl JPYTMX IIPU aHAIU3€ pe3yJIbTaTOB
NEATEIbHOCTH;

3) npuHsTHE Ceds U IPYIrUX:

IPUHUMAET ceOsl, MOHUMasl CBOM HEIOCTATKU U JOCTOMHCTBA;

IPUHUMET MOTHUBBl M apryMEHThl JpYyIMX IIPH aHalIu3€ pe3yJbTaToB
NEATEIbHOCTH;

IIPU3HAET CBOE MPABO U NPaBO IPYrMX Ha OLIMOKH;

pa3BHUBAET CIIOCOOHOCTh IOHUMATh MUP € O3UIMU JIPYrOro 4eIoBeKa.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmeTrHble pe3ynbTaThl ocBoeHusi nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crieupruyeckue sl yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEUCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa3oBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jIMYHBIX y4E€OHBIX CUTYyallUsAX, a TaKXKe B pealIbHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX Cc Ouosiorueid. B mporpamme mnpenmMerHbie
pe3ynbTaThl MPEACTABICHBI IO T01aM 00YUYEHUSI.

[IpeameTHbIe pe3ysnbTaThl OCBOCHUS ydyeOHoro mnpeamera «buonorus» ¢ 10
Kjlacce OTPAXAIOT, HABBIKH yYallUXCH

copMUpPOBaTh 3HAHUS O MECT€ M POJIM OUOJIOTHUH B CHCTEME HAYYHOI'O
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX Y4YEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS )KU3HEHHBIX 3a/1a4;

YMETh pPacKpblBaTh COJEpKaHUE OUOJOTMYECKHMX TEPMUHOB U TOHATHUM:
KWU3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (0oOMEH BeIIeCTB U MpeBpallieHue
HHEPrUmr), TOMEOCTa3 (CaMOperyJssius), YpOBHEBasi OpraHu3alis )KUBbIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PEMPOTYKLHA), HACIEACTBEHHOCTh, N3MEHYMBOCTD, POCT U
pa3BUTHE;

yMETh U3Jaratb OWOJIOTUYECKHWE Teopuu (KJIETOYHas, XpOMOCOMHas,
MyTallUOHHAsI, IIEHTpajbHas JO0TMa MOJEKYJsIpHOM Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BapuiioBa) u ydenus (0 LeHTpax MHOTooOpasusi u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuil H. M. BaBuioBa), onpeaensiTh rpaHUIlbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMETh BJIaJIETh METOJaMU HAyYHOT'O MO3HAHUS B OMOJIOTMM: HAONIIOJCHHUE U
OMMCAHUE KUBBIX CUCTEM, ITPOLIECCOB W SIBICHMI, OPraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO  DKCHEPUMEHTA,  BBIABMKEHUE  TUIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXAY HCCIEAYyEMbIMH BEIWYHMHAMH, OOBSICHEHHE IMOJyUYEHHBIX



pe3yNIbTaTOB, UCIOJIb30BAaHHBIX HAYyYHBIX TMOHATHUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHWU TOJYUYEHHBIX PE3yIbTaTOB;

YMETh BBIIEIATh CYHIECTBEHHBIC MPHU3HAKA BHPYCOB, KJIETOK MPOKAPUOT H
AYKapHOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
MPOLIECCOB: OOMEHA BEIECTB M MPEBpALICHUSI SHEPTUU B KIETKE, (DOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIJIOJIOTBOPEHHS, PA3MHOXKEHUS, WHIAUBUAYAIbHOTO Pa3BUTUS  OpraHU3Ma
(oHTOTEHER);

yMETh TMPUMEHSTH MOJIyYCHHbIC 3HAHUA i1 OOBSCHEHUS OHOJOTUYECKHUX
IPOLIECCOB U SIBJICHUM, JJISl MPUHATHUS MPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
XKU3HH C LeJbl0 o0ecredeHus: 0e30MacHOCTH CBOEro 30pOBbS M 30POBbA
OKPYXaIOIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O IMOBEJICHUS B OKPY KAIOIIEH
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouosorun U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

yMETh pelaTh »dJEMEHTApHbIe TEHETHYEeCKHEe 3aJadyd Ha MOHO- H
JUTHOpUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAaHMs IJIsl Mpe/CKa3aHUsl HaclIeJOBaHUS MPU3HAKOB Y
OpraHH3MOB;

YMETh BBINOJHATh J1A0OpPATOpPHBIE W TMPAKTHYECKUE PaldOThI, COOIHOIAThH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMETb KPUTUYECKH OLEHUBaTh W HMHTEPIPETUPOBATh HH(GOPMALUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 I[ICEBJOHAyYHbIE 3HAHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAalLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl), STUYECKHE aCIeKThl COBPEMEHHBIX HCCIEAOBaHUN B OWOJIOTHH,
MEANIIMHE, OMOTEXHOJIOTHH;

YMETb CO3/1aBaTh COOCTBEHHBIEC MMCbMEHHBIE U YCTHBIE COOOIIECHUS, 0000111ast
Ouonornueckyro  MHQGOPMALMI0O U3 HECKOJbKUX HCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 11
KJlacce OTPa)XKaroT HaBbIKK 00YYaOIIUXCA:

copMUpOBaTh 3HAHHUS O MECT€ M POJIM OUOJIOTUH B CHCTEME HAYYHOIO
3HAaHUS ECTECTBEHHbIX HAayK, B (OPMHUPOBAHMM COBPEMEHHOM €CTEeCTBEHHO-
HAYYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHs, O BKJIAJE POCCHUCKUX H
3apyOeXHbIX YYEHBIX-OMOJOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAJIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJIsl pElIeHHs )KU3HEHHBIX 3a/1a4;

YMETh PacKpbIBaTh COJIEp)KaHNUE OUONOTMYECKUX TEPMUHOB U TIOHATUMN: BUJ,
HOMYJISIIKSI, TEHO(POH[, 3BOJIONMSA, ABWXKYLIHME CHIBI ((PaKTOPBI) 3SBOJIIOINH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



IKOCHCTEMa, MPOJYIEHTbI, KOHCYMEHTBI, pEAYyLEHThl, LeNu IHUTaHus,
AKOJIOTHYECKas pamMua, OMoreoleHos, onocdepa;

yMETh U3Jaratb OWOJIOTUYECKHME Teopuu (dBONIOLMOHHAS Teopusi Y.
JlapBuHa, CHHTETHYECKass TEOpUsS DSBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHusi rjiaBHbIX HalpaBiIeHUN U
nyTteit sBomoruun A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEETSATH TPAHUIIBl UX TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

YMETh BJIaJIETh METOJaMU HAy4YHOTO MO3HAHUS B OMOJIOTMH: HAONIOJACHHUE U
OMKMCAHHE YKUBBIX CHUCTEM, IPOLIECCOB M SIBJICHUM, OpraHu3alus U IMPOBEJACHHE
OMOJIOTMYECKOTO  HOKCIEPUMEHTA,  BBIIBWKEHHUE  TUIIOTE3bl,  BbISBICHUE
3aBHCHUMOCTH MEXAY HCCIEAYyeMbIMH BEIWYHMHAMH, OOBSICHEHHE IMOIyYEeHHBIX
pe3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX TOHATWUN, TEOPUH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMETb BBIJIEATh CYIIECTBEHHbIE TPU3HAKK CTPOCHUS OHOJOTUYECKUX
OOBEKTOB: BHUJOB, TMOMYJALWNA, MPOAYLEHTOB, KOHCYMEHTOB, pEIYyIIEHTOB,
OMOTEOIIEHO30B W JKOCHUCTEM, OCOOCHHOCTH TMPOIIECCOB: HACIEACTBEHHOMN
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpPraHH3MOB, JEHCTBUSL SKOJOIMUECKHX (DaKTOPOB Ha OpraHU3Mbl, MEpeHoca
BEUIECTB U IIOTOKAa JHEPIMU B DKOCHUCTEMaxX, AHTPOINOICHHBIX H3MEHEHUH B
HPKOCHUCTEMAaxX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXUMHYECKUX
LIMKIIOB B Onocdepe;

yMETb NPUMEHATH IOJTY4YEHHbIE 3HAHUSA JJs1 OOBACHEHUS OMOJOTMYECKUX
IPOLIECCOB U SIBJICHUU, JJIs NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1enplo obOecriedeHus 0e30MacHOCTH CBOETO 370POBbsi U 3JI0POBbS
OKPY>KarOIINX JIFO/IeH, COOII0IEHUS] HOPM TPaMOTHOTO MOBEJACHHS B OKPYIKAIOIICH
IPUPOTHON cpene, MOHUMaHUE HEOOXOIUMOCTH MCIOJIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHATILHOTO MPUPOIOIOIb30BAHNUS;

yMETh pelllaTh 3JIEMEHTapHble OMOJOTHYECKHUE 3a/ayl, COCTABISATH CXEMBI
NepeHoca BEIlIeCTB U SHEPTUU B dKOCUCTEMAaX (1[eNU MUTaHUs);

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M TPaKTUYECKHUe padOThl, COOMIOATH
MpaBuJia Mpy padboTe ¢ yueOHBIM U JTabOpaTOPHBIM 000PYI0BAHHUEM;

yMETh KPUTUYECKA OIICHWBATh W HWHTEPIPETUPOBATH HHGPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOPMAIIMU, HAYYHO-TIOMYJISIPHbIC
MaTepuanbl),  paccMaTpuBaTh  IJ00ajdbHBIE  HKOJOTHYECKHE  MPOOJIeMbl
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMETh CO3/1aBaTh COOCTBEHHBIEC MMCbMEHHBIEC U YCTHBIE COOOIIEHHS, 0000111ast
Ouonoruueckyro MHQGOPMALMI0O W3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaunMeHoBaHue pa3iesioB H TEM nudpoBLIe
Ne ni/mm P Konrpoabnsie IIpakTHyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
buonorus kak Hayka. JKuBbIe CHCTEMBI U UX 5 05 bu6nunorexa LIOK
OpraHu3anus ' https://m.edso00.ru/7f41c292
bubnuoreka [{OK
K 3 1 1 1
OHTPOTIBHAT paboTa https://m.edsoo.ru/7f41¢292
XHUMHUYECKHUH COCTaB U CTPOEHHUE KIETKHU 8 1 bubmorexa LIOK
P https://m.edsoo.ru/7f41¢292
KusnenesaTeIbHOCTh KIIETKH 6 bubmorexa [JOK
A https://m.edsoo.ru/7f41¢c292
PazMHOXeHUE 1 MTHANBUAYATEHOE PAa3BUTHE 5 1 bubnmorexa LIOK
OpraHU3MOB https://m.edso00.ru/7f41c292
HaciaencTBeHHOCTh U U3MEHYHUBOCTD 3 1 15 bubmmoreka IIOK
OpraHu3MOB ' https://m.edso00.ru/7f41c292
Cenexkuust oprann3MoB. OCHOBBI 3 bubnuotexa [JOK
OHMOTEXHOJIOTHH. https://m.edsoo.ru/7f41c292
Pe3epBHOE BpeMs 1 bubmrorexa LHOK
p P https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 4



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

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
bubmuoreka [{OK
1
L IBOONKONHAL OHONOTHA o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 5 1
Opranu3MBl H OKpyHRaIOLas cpea https://m.edsoo.ru/7f41cc74
bu6nmorexa LIOK
4 1
Coo011ecTBa 1 HKOJIOTMYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6nmorexa LIOK
P 2
> CICPBIHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2.5



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 IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontposbubie IlpakTnyeckue
n/n Bceero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
buosiorus B cucreme Hayk. bubnuorexa [JOK
1 buonornueckue cucremsl, MpoOLECCHI 1 https://m.eds00.ru/863e6122
U UX U3yUYEHHE https://m.eds00.ru/863e632a
MeTo bl TO3HAHUSI )KUBOW MTPUPO/IBI.
[IpakTuueckas padorta Ne 1
2 «crnonap30BaHNe pa3TMYHBIX 1 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METOJIOB TIPY U3YICHUN
OMOJIOTHYECKUX 00BEKTOBY»
bu6mmoreka [JOK
K 1 1 1
3 OHTPOJILHAA padoTa https://m.eds00.ru/863e6564
4 XuMUYeCKui cocTaB KieTku. Boga u 1 bubmuorexa [JOK
MHHEPAIBHBIE COJIA https://m.edso00.ru/863e674e
bubmuorexa [JOK
5 b . 1
ek CocTas 1 CTpoeHHe GenKo https://m.eds00.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
Katanu3aTophkl. JJabopaTtopHas pabora
6 Ne 1«3 qSHHe KaTaI:J)II/ITI/II)‘leCKEﬁ 1 0.5 bubmorexa HOK
B y ’ https://m.edso00.ru/863e6b72
AKTUBHOCTH (PEPMEHTOB (Ha MpUMeEpe
aMUJIa3bl WM KaTaaasbl)»
bubmuoreka [JOK
7 v I 1
[IICBOABL. JIHITHART https://m.eds00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubmuorexa [JOK

8 Hyxrenostie knenotst. ATO https://m.eds00.ru/863e6d5c
9 Hcropust 1 METObI U3yUYEHHUSI KIETKU. bubnmoreka [JOK
Knerounas Teopus https://m.eds00.ru/863e6e88
10 Knerka kak nienocrHas »uBas
cucrema
CtpoeHune 3yKapuoTUYECKON KIIETKH.
Jlaboparopnas pabota Ne 2
«V3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso00.ru/863e6ff0
OakTepHii Mo MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c
TOTOBBIX MHKpOIIpErapaTax u ux
OTIHICaHUEY
bu6mmoreka [IOK
12 OOMEH BEIECTE LI METAbOMH3M https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 dotocmrres. Xemocurres https://m.edso00.ru/863e7c98
. bubnuotexa [JOK
14 dmepreTiicckuii 0omen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN IHUKII KIeTKU. [leneHue
kJeTku. Muros. JlabopatopHas BuGmiorexa LIOK
15 pabota Ne 3 «Habmronenne murosa B 0.5 httos://m.edsoo.ru/863e7dcA
KJIETKaX KOHUYMKA KOPEIKa JTyKa Ha
TOTOBBIX MUKPOTIpErapaTax»
16 buocunTes Oenka. Peakimst bu6mmorexa [IOK
MaTPUYHOT'O CUHTE3A https://m.edso0.ru/863e796e
bu6mmoreka [IOK
17 Tpancmiuwt — brocuntes benka https://m.eds0o.ru/863e796e
18 Hexnerounsie popMbl )KU3HU — bubmuorexa [JOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BHUPYCBI

https://m.edso0.ru/863e7540

bu6mmoreka [IOK

19 DopMBI pa3MHOXKEHHST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [IOK

2 Meii

0 eHos https://m.edsoo.ru/863e7f4a

OO6pazoBanue 1 pa3BUTHE TOJIOBBIX
kieTok. Omno10TBOpEHHE.
Jlaboparopuas padora Ne 4 bubnmnoreka [JOK

21 0.5
«HM3ydyeHne cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpEriapaTax»

99 NunuBunyansHOE pa3BuTHE bubnuoreka [IOK
OpraHu3MoOB https://m.eds00.ru/863e8436

93 I'enetnka — Hayka o bubnnorexka [JOK
HACJIEICTBEHHOCTH U U3MEHUYMBOCTHU https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTU HACIEIOBaHUS

24 MIPU3HAKOB. MOHOTHOPHUIHOE bubmmorexa LHOK

P ] P https://m.eds00.ru/863e8878
CKpeIllMBaHUe
WTUOPUIHOE CKPEIIBaHNe. 3aKOH
25 fezaminiloro H':;HI: OBaHMS bubmmorexa [JOK
A https://m.edso00.ru/863e89a4
MPU3HAKOB
CuerieHHOE Hacle0BaHUE
npusHakoB. JlJabopatopHas paGota Ne
5 «3yuenune pe3ynpbTaToB bubnmoreka [JOK
26 0.5
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.edso00.ru/863e8c60
CKpEILMBAaHUA Y IpO30(UIIbI HA
TOTOBBIX MUKpOIIpenapaTax»
27 I'eneruxa nona. HacnenoBanue bubmuorexa [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

IMPHU3HAKOB, CHUCIVICHHBIX C ITOJIOM

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

3menunBocts. HenacnencrseHHas
M3MEHUYUBOCTh. JlabopaTopHas

pabota Ne 6. zydenue bubnnoreka HOK

28 . 1 0.5
MOIU(PHUKAITMOHHON H3MEHUNBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOCHHE BAPUAIIMOHHOTO Psifia U
BapHallMOHHON KPUBON»

HacnencrBenHass "3MEHYMBOCTb.

29 Jlaboparopuas padota Ne 7. «AHanmu3 1 05 bubnnoreka [JOK
MYTaIil y 1po30(HIbI HAa TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOTIpEriapaTax»

bubmuorexa [JOK

30 Peneriica wenosexa 1 https://m.edso00.ru/863e8d78
PesepBubIil ypok. O600111€HIE TTO

31 TeMe «HacnencTBeHHOCTE U 1
W3MEHUYUBOCTH
opranusmoB».KonTtponbHas padota 2

bu6mmoreka [IOK

32 (Cenexum kak Hayka u mpouece 1 https://m.eds00.ru/863e9214

33 MeToapl U JOCTHKEHHS CENEKIINU 1 bubmuorexa [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214

34 buorexHonorus kak orpacip 1 bubnuoreka [IOK
MPOU3BOACTBA https://m.edso00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
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11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoanneie  TIpaxTuieckue u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
1 DBOJIIOLHS U METOJIBI €€ U3y4YECHHS 1 bubnmorexa [IOK
https://m.edsoo.ru/863ea20e
5 Hctopust pa3BuTus npeacraBieHui 1 bubnnoreka [JOK
00 3BOIIOIMN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Konrponbias pabora | L ! https://m.edsoo.ru/863e9cle
Muxpoasontouus. [onysinus kak
dJIeMEHTapHast eUHUIIA BUIA U
4 3B0J1}0u1/111;. JlaGopatopHas paboTa Ne 1 0.5 Bubmmorexa LIOK
https://m.eds00.ru/863e99c6
1 «CpaBHEeHUE BUIOB TIO
MOP(OIIOTHIECKOMY KPUTEPHIO»
5 JBroKyLe cuisl (3J1€EMEHTapHbIE 1 bubnuoreka [IOK
(bakTOpBbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuorexa [JOK
6 EcrecTBenHsbIi 0TOOp U ero hopmbl 1 httos://m.edsoo.ru/863e9ed0
Pe3ynbTaTsl 3BOIONNN:
MPUCIIOCOOTIEHHOCTh OPraHU3MOB U
7 Bug000pa3oBanue. JlaboparopHas 1 05 bubnuoreka [IOK
pabota Ne 2 «Onucanue https://m.edso0.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OpTaHU3Ma | e€
OTHOCHUTEJILHOTO XapaKTepa
3 Hanpasnenus u mytu 1 bubnuoreka [IOK

MAaKpO3BOJIFOLIMHU

https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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HeoOpatumocTs 3BoOIIONNN

Hcrtopust sxu3Hn Ha 3emiie U METObI

10 N
e€ u3yueHus
1 ['MnoTte3pl MPOUCXOKACHUS KUZHU bubnmoreka [JOK
Ha 3emuie https://m.edso0.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam u bubnmoreka [JOK
epuoam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOITIOIUU
PaCTHTEIHLHOTO U KUBOTHOTO MHPA.
13 [IpaxTnueckas padora Ne 1 05 bubnuoreka [IOK
«M3y4yeHne NCKONaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pPaCTCHHIA U KUBOTHBIX B
KOJUTEKIIUSX)
14 CoBpeMeHHas cucTema bubnunoreka [JOK
OpraHr4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJIOBEKa (aHTPOTIOTEHE3) bubmmorexa [JOK
https://m.edso0.ru/863eac2c
16 JBxyuue cuibl ((hakTopbl) bubnuoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaIUU IBOIIOLUN
4eloBeKa
18 UYenoBeueckue packl ¥ MPUPOTHBIE bubnmoreka [JOK
ajarTaluy YeJoBeKa https://m.edsoo.ru/863eaea?2
PesepBHeIit ypok. O600IIeHNE TTO
19 TeMe « BO3HUKHOBEHHE U Pa3BUTHE
YKU3HH Ha 3eMJie»
20 DKOJIOrUs KaK HayKa
21 Cpensl 0OuTaHUS U YKOJIOTHIECKHE bu6mmoreka [IOK



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

(baxTopsl

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

AOGuoTtndeckue HakTopsbl.
Jlaboparopuas pabota Ne 3.
«Mopodonoruueckne 0COOEHHOCTH

bubmuoreka [JOK

22 PAGTCHITL 13 Pastbix Mect 05 https://m.edso0.ru/863eb10e
obutanus». JlabopaTropHas pabora
Ne 4. «BnusHue cBeTa Ha pocT U
pa3BUTHE YEPCHKOB KOJICYCa
bu6mmorexa [IOK
23 buoruieckie daxTopet https://m.edso00.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nomysinuu. [Ipakruyeckas pabora
24 Ne 2 «IToncuéTt mioTHOCTH 0.5
MOMYJISIMI pa3HBIX BUOB
pacTeHun»
o5 Coob1ecTBa OpraHu3MOB — bubnuoteka [JOK
OMoIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHE CHCTEMBI bubmuorexa [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTEeNN IKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUJIbI. bubmmorexa [TOK
N https://m.edso00.ru/863eb5fa
CaoiicTBa 3xocucteM. CyKieccus
28 [TpupoHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — rimobanpHas bubnnoreka [JOK
9KOCUCTEMA 3eMIIN https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBaHUS bubnmoreka [JOK

ounocdepsl

https://m.edso0.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 KonrponsHas padora 2 1 1
Cocy1iecTBOBaHHE IPUPOIBI U
i PHpOA bu6mmoreka [IOK
33 yejioBedyecTBa. YeroBeuecTBo B 1
https://m.edsoo.ru/863ebale
ounochepe 3emin
PesepBHbIil ypok. O000IICHIE TEMBI
34 «Co00111eCTBA U DKOJIOTUTUECKHE 1
CHUCTEMBD)
BIIEE KOJIMYECTBO YACOB IT
OBII (0] CTBO YACOB I1O 34 5 55

[TPOTPAMME
* BO3MOHO U3MEHEHUE B MNIAHUPOBAHUN KOHTPOJIbHBIX PabOoT B CBsI3U ¢ (hOpMHpOBaHHEM EIMHOTO rpadrka KOHTPOIbHBIX MEPOIIPUSTUH B

nikosie U rpaduka nposeacaust BITP s obecnieueHns CaHUTapHO-TUTHCHHYECKUX HOPM



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




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeHBHOﬁ NMporpaMmal CpeaHETO 06mer0 oﬁpasonaﬂnﬂ

ChopMHUpOBaHHOCTh 3HAHUN O MECT€ W POJIM OMOJOTUU B CHUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUPA U HAYYHOTO MHPOBO33PECHHS; O
BKJIQJIE POCCHMCKUX M 3apyOekKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE
Ouosnoruy; (pyHKIMOHATBEHOM TPAMOTHOCTH 4YeNOBEKa JUIsl peIleHus

JKHN3HCHHBIX 3a1a4

YMeHHue pacKpblBaTh COJEpXKAHWE OMOJIOTMYECKUX TEPMHHOB U
MOHATHIA: XW3Hb, KIETKA, OpraHu3M; MeTaboim3M (0OMEH BEUIECTB U
MIpEBpALICHUE JHEPruH), TOMEOCTa3 (camMoperyssius), YpOBHEBas
OpraHu3alys *KHUBBIX CUCTEM, CaMOBOCIPOM3BEAECHUE (PENpOAYyKLHs),

HaCJICACTBEHHOCTb, UBMCHYNBOCTD, POCT U PA3BUTHC

VYMeHue uznaratb OMOJIOrMYeCKHe TEOPUM (KIETOYHAs, XpPOMOCOMHas,
MyTanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
y4eHUs (0 LEHTpax MHOrooOpa3usi U MPOUCXOXKJIEHUS KyJIbTYPHBIX
pactenuii H.M. BaBusnosa), onpenenars rpaHUIbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTEMaM

10 KVIACC

Koxa
NPOBEPAEMOro
pe3yJbTarTa

1

2

3

4

5

VYMmenue BJIaACTb MCTOAAaMMW HAY4YHOr'0 IIO3HAHUA B ouooruu
(Ha6J’IIOIleHI/Ie U OIIMCAHUC KHUBBIX CHCTCM, IIPOLIECCOB U ﬂBHeHI/Iﬁ;
opraHu3anusa n IPpOBCACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIJIBUKCHUC THUITIOTE3bI, BBISIBJICHUC 3aBUCHUMOCTH MCKOY
HCCIICAYCMBbIMHU BCIIMUMHAMU, 00BsICHEHHE MOJIYYCHHBIX PC3YyJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ U 3aKOHOB; YMCHUC

ACJIaTh BBIBOJBI HA OCHOBAHUU MMOJTYYCHHBIX pe?;y.]'H)TaTOB)

YMeHue BBIAENATH CYIIECTBEHHBIE MPHU3HAKH BHUPYCOB, KIETOK
IpOKapuoT M IYKApHUOT, OOHOKJICTOYHBIX U MHOTOKJICTOYHBIX
OpraHU3MOB;  OCOOEHHOCTH  TIPOIIECCOB OOMEHa  BEIIECTB U
MpEeBpaIeHUs] PHEPruu B KIETKe, (POTOCHHTE3a, IIIACTHYECKOTO U
JHEpreTHYeckoro  oOMeHa,  XEeMOCHHTe3a, MHT03a,  Meiio3a,
OIJIOJIOTBOPEHHSI,  Pa3sMHOXKCHUS,  HHIUBUAYAILHOTO  Pa3BUTHS

opraHu3ma (OHTOTEHE3)




VYMmenne MNPUMCHATH TOJIYUCHHBIC 3HAHUA JJISL O6’b$ICHCHI/I$I
6I/IOJIOI‘I/I‘-IGCKI/IX ImpoucccoB u SIBJICHI/Ifl, UL IPUHATUA NPAKTUICCKHUX
pelIeHni B MOBCEAHEBHON KU3HU B LIETSAX oOecreueHus: 6e301MacHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY>KAIOLIUX JIFOJIEH, COOIIOIEHUST HOPM
rpaMOTHOIO MOBEAEHUA B  OKPYXAKOWIEH NPUPOJHON  CpEIE;
IIOHHUMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIb30BaHUA I[OCTI/DKGHI/Iﬁ
COBpPEMEHHOM OHONOTMM M OHOTEXHOJOTMM Ui palMOHAIbHOIO

IpUpPOAOITIOJIb30BAHHUA

VYMmenune pemiaTte 3JIEMCHTApPHBIEC T'CHETHYCCKUC 3aJadyd Ha MOHO- U
,Z[I/IFI/I6pI/II[HOG CKPCIIUMBAHUEC, CHCINNICHHOC HACJICAOBAHHC, COCTABJIATH
CXCMBI MOHOFI/I6pI/II[HOFO CKpCIIUBaHHUA JJIA InpeacKasaHus

HacCJICOAOBaHHUA ITPU3HAKOB Y OPTaHU3MOB

YMeHue BBINOJNHATH JIA0OPATOPHBIE U  TPAKTHYECKHUE PabOoTHI,
coOnrofaTh MpaBWwia Tpu paboTe ¢ y4eOHbIM U J1aOOpaTOPHBIM

o0opyaoBaHHEM

YMeHHe KpUTHUYECKH OLEHHBATh U HMHTEPIPETUPOBATH HH(OPMAIHIO
OMOJIOTNYECKOT0 CO/IEPKaHMs, BKIIOYAOLIYIO NICEBIOHAYYHbIE 3HAHUS
13 pa3iauyHbIX UucTouHUKOB (CMM, HayuHO-IONYJIsipHBIE MaTepUabl);
STHUYECKHE AaCleKThl COBPEMEHHBIX HCCIIEOBaHUN B OHOJIOrHH,

MCIHUIINHC, OMOTEXHOJIOTHHU

10

YMeHue co3iaBaTh COOCTBEHHBIC MHMCHMEHHBIC U YCTHBIC COOOIICHUS,
0000111251 OMOJIOTHYECKYI0 HHPOPMAIIHIO U3 HECKOIbKUX HCTOYHHMKOB,

T'paMOTHO HUCIIO0JIB30BAaTh MMOHSATHNHBIN armapar OHOJIOTHH

11 KJIACC

Kon
NpoBepPsieMoro
pe3yJabrara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbl CpeIHero o01ero 00pa3oBaHus

ChopMHUpPOBAaHHOCTh 3HAHMK O MECTE M POJM OUOJOTHU B CUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyUYHOM KapTHHBI MUPa U HAYYHOTO MHPOBO33PEHHUS; O
BKJIaJIE POCCUMCKHX M 3apyOeKHBIX Y4YEHBIX-OMOJIOrOB B DPa3BUTHE
Ouosoruy; (PyHKIMOHATBHOM T'PaMOTHOCTH YeNOBEKa JUIsl pelleHus

JKHU3HCHHBIX 3a1a4

YMeHue packpbiBaThb COJIep)KaHHE OHOJOTHYECKHMX TEPMHHOB H

TOHATHIA: BUJ, MOMYJSAIMSA, TeHO(OH, IBOJIOLKS, IBIKYIIUE CHIIBI




(paxTopsr) IBOJTIOIIHH, MPUCIIOCOOTICHHOCTh OpPTraHHU3MOB,
BHI000pa30BaHKE, IKOJIOTHYECKUE (hakTopsl, IKOCHUCTEMA,
OPOMYLEHThI,  KOHCYMEHTBI,  PEOYLCHTbI,  LENH  IHUTaHHS,

9KOJIOTUYECKas MUpaMKIa, OMoreoreHo3, onocdepa

YMeHnue uznaratb OMOJIOTUYECKUE TEOPUH (IBOIIOIMOHHAA Teopus Y.
JlapBuHa,  cUHTeTHYecKass  TeOopus  HBOJIOLMU), 3aKOHBl U
3aKOoHOMEpHOCTH (3apojsbiieBoro cxojacrsa K.M. bapa, yepenoBanus
IJIaBHBIX HampasjieHui u nyrtei spomonuu A.H. CeBepiioa, yueHus o
oumochepe B.M. Bepnaumckoro), ompenensTh  TPaHUIBl  HX

IIPUMCHHUMOCTH K )KUBBIM CUCTCMaM

YMeHue BrIajeTb METOJAMU HAYYHOTO TO3HAHHUS B OHUOJNOTHH
(Habmro/IeHNe W OIMCAHUE >KUBBIX CHUCTEM, IPOIECCOB U SIBJICHUM;
OpraHm3alys W TMPOBEICHUE OHOJOTHYECKOr0  JKCIICPUMEHTA,
BBIIBUKCHUE  TUIIOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEXIY
UCCIIEyEMbIMH BEIIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTAaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX IOHATHA, TCOPHH W 3aKOHOB, yMCHHE

ACJIaTh BBIBOABI HAa OCHOBAHUU MOJTYYCHHBIX pe3yHI>TaTOB)

VYMmenne BbIJACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJOTrMYECKMX OOBEKTOB: BHJIOB, MOMYJSALMUM, MIPOIYLEHTOB,
KOHCYMEHTOB,  PEIyLIEHTOB,  OHOreOLEHO30B M  HKOCHUCTEM;
0COOEHHOCTH IPOLIECCOB HACJIeJICTBEHHOU U3MEHYMBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, MPHUCTIOCOOJICHHOCTH
OpPraHU3MOB, JIEHCTBUS HKOJIOIMUECKUX (PAKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIIeCTB U MOTOKA YHEPTUH B HIKOCHCTEMAaX, aHTPOTIOTCHHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTOBOPOTa BEIIECTB U

OMOTeOXMMHUYECKUX IIMKJIOB B Onochepe

VYmMmenne MMPUMCHATH IIOJTYUCHHBIC 3HAHUA JJISA 00BsCHEHNS
OHMOJIOTHYECKUX mponeccoB u SIBJICHI/Iﬁ, JJI TIPUHATUSA TPAKTHICCKUX
pelIeHnl B MOBCEAHEBHOW KU3HU B LIETISAX 0OeceueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI M 3JI0POBbSI OKPY>KAIOIIUX JOJIEH, COOMI0IEHUSI HOPM
rpaMOTHOTO MOBEAEHHUS B  OKPYXAWOMIEH TNPUPOJHON  CpeJe;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KeHI/Iﬁ

COBpCMCHHOﬁ Oouosoruu IJI1 paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaHUA

VYMmenune peiiaTtb 3JICMCHTAPHBIC OHOJIOrHYECKHE 3aga4u, COCTaBJIATH

CXEMBI IepeHOCca BEIIECTB M SHEPTUU B IKOCcUCTEMaX (I[ETH MMUTAHMUS)

YMeHue BBINOJHATH JIAOOpPAaTOpHBIE M TMPAKTUYECKue paboThl,
coOmonaTh mnpaBwia mpu pabore ¢ y4yeOHBIM U JaOOpPaTOPHBIM

obopyioBaHuEM




YMeHne KpUTHUYECKH OLEHHBATH W WHTEPHPETHUPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOTO CO/IePKaHMsI, BKIIOYAIOIIYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3ianyuHbIX UcTOYHUKOB (CMMU, HayuHO-IONYJIsSipHBIE MaTepUAlIbI);

? paccMaTpuBaTh riio0anbHbIC IKOJIOTUYECKUE poOIEMbI
COBPEMEHHOCTH, (hOPMHUPOBATH MO OTHOIICHHUIO K HUM COOCTBCHHYIO
MO3UIIHIO
YMeHue co3zaBaTh COOCTBEHHBIC TMCbMEHHBIC M YCTHBIE COOOIEHMUS,
10 000011251 OMOIOTHYECKyt0 HHPOPMAIHIO U3 HECKOJIBKUX MCTOYHUKOB,

I'paMOTHO HCIIOJIB30BATH TTOHATHHHBIN alrapar ouoaoruu




ITPOBEPAEMBIE 3JIEMEHTBI COOEPKAHUSA

10 KJIACC

Koxa

11

1.2

IIpoBepsieMblii 31eMEHT COAEPKAHUSA

buonorus kak Hayka

buonorus — nayka o xuBoil mpupone. Ponp Ouonoruu B QopMHUpOBaHUU
COBPEMEHHOW HAyYHOH KapTHHBI Mupa. CrcTremMa OMOJIOrHYecKIX HayK

MeToapl MMO3HAHUS KUBOW MPHUPOABI (HAOIIOJEHHE, SKCIIEPHUMEHT, OMHCaHue,
U3MEpeHue, KiIacCUpUKaIusi, MOJCIMPOBAaHUE, CTAaTUCTHYECKas 00paboTKa

JTAHHBIX )

JKuBnIe ccTeMBI U X opraHnusanmnsa

2.1

Xusble cucrteMbl (OMOCHCTEMBI) Kak NpeaMeT usyuyeHus Ouosioruu. CoiicTBa

OMOCHCTEM M UX pazHooOpa3ue

2.2

YpoBHU oOpraHuzanuyd OUOCHCTEM: MOJEKYJISIPHO-TEHETUYECKUH, KIIETOYHBIMH,

OpraHU3MEHHBbIH, MOMYJIAIMOHHO-BUIOBOH, SKOCUCTEMHBIH, OMOChepHbIH

3.1

3.2

3.3

XHUMUYECKUU COCTaB U CTPOCHUC KIICTKU

XUMHUYECKUM COCTaB KJICTKM. XHMHYECKHE JJIECMEHTHI: MaKpO3JIEMCHTHI,
MHKPOIJICMCHTHI. Boma wu MUHCPAJIIBHBIC BCHICCTBA. cDyHI(I_[I/II/I BOJbI H

MHHCPAJIBbHBIX BEIIECCTB B KJICTKC. HOI[JIep)KaHI/IC OCMOTHYECKOTO Oananca

benku. CoctaB u crpoeHue O€IKOB. AMHMHOKHUCIOTBI — MOHOMEpPHI OENKOB.
Hesamenumble W 3aMEHHMBIE AaMHHOKHUCIOTBI. AMHHOKHMCIOTHBIM COCTaB.
YpOoBHH CTPYKTYpHl O€IKOBOI MOJIEKYJ bl (IepBUYHAsL, BTOPUYHAS, TPETHYHAS U
YeTBEpPTUYHAS CTPYKTypa). XHMHUYEecKHe CcBoiicTBa OenkoB. buonornueckue
¢byHKIUN OEIKOB.

®epMeHTHl — Ouosiornueckue karanuzatopbl. CTpoeHue (epmMeHTa: aKTHBHBIN
HeHTp, cyOctpatHas cneunduynocts. Kodepmentsl. Burtamunbl. Otinuus

(bCpMCHTOB OT HCOPTraHNYCCKUX KAaTaJIN3aTOPOB

VYraeBoasl: MOHOCAaxapuabl (IUII0KO3a, pubo3a W Ae30Kcupudo3a), Aucaxapubl
(caxapo3a, JaKTO3a) W TOJHMCaxapuabl (Kpaxmai, TIJIMKOTeH, IeJUII0JI03a).
bronornveckne GyHKINUN YTIIEBOJIOB.

Jlunuael:  TpuUrIMLEpUAbl,  crepounbl,  ¢ocdomununpl.  ['mapodunbHO-
rupopoOHbIe cBOMCTBAa. buonornmueckue ¢yHkuu aunuaoB. CpaBHEHHE

YTJICBOJOB, OEIKOB U JIMIIU0B KaK HCTOYHHUKOB SHCPTHUU

3.4

Hyxneunossie kucnotsl: IHK n PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX




kucnor. Crpoenne u ¢ynkuun JHK. Crpoenune u ¢ynkumu PHK. ATO:

CTpoeHue U (PyHKIMU

3.5

Hurosorus — Hayka o kierke. Kiierounast reopusi. MeToapl U3y4eHuUsl KJIETOK

3.6

3.7

Krnerka kak menoctHast >kuBasi cucrtema. OOmve MPU3HAKH KIETOK: 3aMKHYTast
HapyxHass MemOpana, moJekyasl JIHK kak remernueckmii ammapar, cucrema

cuHTe3a OeJika

Tunsl kIeToK: sykapuoTudeckas U npokapuorudeckas. OCOOEHHOCTH CTPOCHHUS
MpokapuoTHuecko  kietku. Kierounas crenka Oakrtepuit.  CTpoeHme
JYKapUOTHUECKOM KJIETKU. OCHOBHBIE OTJIMYUS PACTUTEIHHOH, XKUBOTHOM H

IpUOHON KIIETKU

3.8

3.9

3.10

4.1

[ToBEepXHOCTHBIE CTPYKTYphl KJIETOK — KIJIETOYHAs CTEHKA, TIHKOKAIMKC, HX
¢bynkuun. [lnazmarudeckas memOpana, e€ cBoiicTBa U pynkmmu. L{utonnasma u eé
opraHonipl. OHOMEMOpaHHbIE OpPraHOM/bl KJIETKU: SHAOIUIa3MaTHYeCcKasl CeTb
(OIIC), ammapar ['ombmku, nu3zocoMbl. [lodyaBTOHOMHBIE OpraHOM[bI KJIIETKU:
MUTOXOHJIPUH, TUIACTUABL. [IpOMCXOXKICHHEe MHUTOXOHAPHA W IUTACTUA. Buuel
ractu. HemeMOpaHHBIE OpraHOMIBI KJIIETKH: PUOOCOMBI, KJICTOUHBIH ILIEHT,

PECHUUKH, KTyTUKU. DYHKIIUN OPTaHOUI0B KIETKU. BrimtoueHus

Snpo — perynaTopHblii neHTp kieTkd. CTpoeHue sjpa: siiepHas 000J04Ka,
KapuoIUIa3Ma, XpPOMAaTHH, SAPBIIKO. XPOMOCOMBI

TpaHcnopT BelIECTB B KIIETKE

Xu3HenesaTenbHOCTh KIETKH

OOMmeH BemiecTB, WM MeTa0ONU3M. ACCUMUIIAIUS (TUIACTUYECKHIT OOMEH) H
JTUCCUMUIISIINSA (PHEPTEeTUYECKU OOMEH) — JB€ CTOPOHBI €IWHOIO IMpoIecca
MeTtabonu3ma. Tunbsl oOMeHa BeliecTB: aBTOTPO(HBIN U rerepoTpodHsiid. Poiab

(I)CpMeHTOB B OOMEHe BCIHICCTB U MPCBPALICHUN SHCPIUU B KIICTKE

4.2

4.3

®dotocunTe3. CBeroBas U TeMHOBas (a3wl hoTocuHTE3a. Peaknuu GoTtocuHTe3a.
OddexTuBHOCTL PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a AJIs KU3HHM Ha 3emiie.
Bnusaue ycnoBuit cpeapl Ha (OTOCHHTE3 W CIIOCOOBI TIOBBIIICHHUS €T0
MIPOYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocHHTE3. XEeMOCHHTE3UpYIOIHe OakTepuu. 3HAYCHHE XEMOCUHTe3a s

SKA3HU Ha 3emiie

DHepreTudeckuii oOMeH B KieTKe. PacrierniieHue BeIIECTB, BBIACICHHUE W
AKKyMYJIUDOBaHHE OJHEPrUM B KIJIETKE. OTambl JHEPreTHYECKOro oOMeHa.
I'mukonus. bpoxenne u ero Buabl. KHCIOpoAHOE OKHCIEHUE, WA KIETOYHOE

neixanue. DPPHEeKTUBHOCTh YDHEPTETUIECKOTO 0OMEHA

4.4

Peakiiun marpuunoro cunTesa. ['enernueckas nadopmarus u JJHK. Peanuzamms

TeHEeTHYEeCKON WHpOpMauu B KJIeTKe. | €HeTMYeCKud KOJ M €ro CBOMCTBA.




Tpanckpunums — marpuunblii cunte3 PHK. Tpancnsmus — O6uocunTte3 Oenka.

KomupoBanue amuHokuciot. Poss pubocom B 6GuocunTese Oenka

4.5

Hexnerounsie ¢opmbl xu3Hu — BHpYCHL. Mcropus otkpeitust BupycoB ([1.U.
WBanoBckuii). OcCOOEHHOCTH CTPOEHUS M JKU3HEACATEIBHOCTH BUPYCOB.
baktepuodaru. bone3nu pacteHuid, >KUBOTHBIX M 4YEJIOBEKa, BBI3bIBAEMbIC
Bupycamu. Bupyc nmmynonepunura genoseka (BUY) — Bo3oyaurens CITN/a.

[Mpodunaktrka pacnpocTpaHeHUs BUPYCHBIX 3a00ICBaHHIA

PasMHOkXEeHME M MHAMBUAYAIbHOE PA3BUTHE OPraHU3MOB

5.1

5.2

Knerounsnii UK, WIM KU3HEHHBIM IMKIT KIeTKUA. MHTepdaza u MHUTO3.
[Ipoueccel, nporekaromue B HHTepdaze. Permkanus — peakuuss MaTpU4HOTO
cunte3a JIHK. Crtpoenue xpomocoM. XpoMOCOMHBIH HabOp — KapHOTHIL
JIMMIIONAHBIE M TalJIOUJIHBIA ~ XpOMOCOMHBIE  HAOOpBl.  XpOMATHUIIBI.
[luronornyeckue OCHOBBI PA3MHOXKEHUS M HWHAMBUAYAIBHOIO PA3BUTHS
OpraHU3MOB.

Henenne wkimerkn — wmuto3. Craaun mutos3a. [Iponeccel, npoucxondiiue Ha

Pa3HbIX CTAAUAX MUTO34. buonornueckuii cMBICII MUTO3a

@dopMbl pa3MHOKEHHsI OpraHu3MoB: Oecrioioe U mojoBoe. Buabl Gecnosoro
pPa3MHOXXEHHUS: JIeJIeHHE HaJBO€, IOYKOBAaHUE OJIHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHHE. UckyccTBeHHOE

KIIOHUPOBAHUC OPTraHU3MOB, €I'0 3HAYCHUEC [JI CCIICKIUN

5.3

5.4

5.5

ITonoBoe pa3zMHOXKEHHE, €r0 OTINYUS OT OECIOI0ro.
Meiio3. Craguu wmeiio3a. Ilpouecchl, mpoucxoadiue Ha CTaausX Menosa.
IloBenenne xpomocom B Meio3ze. Kpoccunrosep. buonornueckmii cMbici U

3HaYEeHNE MEN03a

I"ameTorenes — nporecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y >KMBOTHBIX. IlooBBIE
JKEJIE3bl: CEMCHHUKU U ANYHUKH. O6p330BaHI/IC " pa3BUTHEC IIOJIOBBIX KIICTOK —
raMmer (CrepMaro3ouj, SUleKIeTKa) — criepmaToreHe3 u oorere3. OcoOeHHOCTH

CTPOCHUMA SIUIEKIETOK U CIICpMAaTO30U10B. OHJ'IOI[OTBOPCHI/IC. HapTCHOFCHC3

WnpuBuayanbHoe — pa3BuTHEe  (OHTOreHe3).  OMOpPHOHAIBHOE  pa3BUTHE
(aMOpuorenes). Jransl YMOPHOHATIBHOTO Pa3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npobneHue, racTpyisuus, opraHorere3. [loctamOpuonansHoe pa3Butue. Turbl
MMOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpsIMOE, HempsiMoe (IMYMHOuYHOe). BnusiHue
Cpeabl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJACTBa.

Poct u pazsutne pactenuii. OHTOT€He3 BETKOBOTO PAaCTEHUS: CTPOCHUE CEMEHH,

CTauu pa3BUTUIA

HaCJ'IeI[CTBeHHOCTB U USMCHYUBOCTb OPTaHU3MOB




6.1

6.2

IIpeamer u 3apaun reHetuku. VMicropus pa3sBuTUs T€HETUKU. BKiax poccHCKUX
U 3apyOexHBIX YYEHBIX B pa3BUTHE TEHETUKU. METOIbl TeHETHKH
(rudpu10JI0rNYecKui, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUYECKHA ).
OcHoOBHBIE TeHETUYECKUE NOHATHA. ['eHeTHYeCcKass CUMBOJIMKA, UCIIOJIb3yEeMas B

CXeMax CKpellrBaHUN

3aKOHOMEPHOCTH HACJICOBaHUsl TPH3HAKOB, yCTaHOBIIeHHbIe ['. Menaenem.
MoHOTHOpUIHOE CKpelIMBaHUE. 3aKOH eAMHO00pa3us THOPHIOB TIEPBOTO
nokosieHusi. [IpaBwio noMuHHpOBaHWS. 3aKOH pACIICIUICHHS PHU3HAKOB.
I'unore3a ynctothl ramert. [1oHOE U HETIOJIHOE JOMUHHPOBAHUE.

JlurubpuaHoe ckpemuBaHue. 3aKOH HE3aBUCHMOTO HACJIEJOBAHMS MPU3HAKOB.
[{uToreHeTHYeCKHE OCHOBHI JIUTUOPUIHOTO CKpEIIMBAHUSA. AHAIU3UPYIOIISE
CKpemuBaHue.  Vcmonp30BaHUE — aHATU3UPYIOMIETO  CKPCIIMBAHUSA  JUIA

OIIpCACIICHUSA I'CHOTHUIIA ocobu

6.3

6.4

6.5

6.6

CuerieHHoe HacnefoBaHue mpusHakoB. Pabota T. Moprana no cuerieHHOMY
HAcJeIOBaHUIO TreHOB. Hapylnenwe creruieHHs TE€HOB B pe3ylibTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. [‘eHeTnueckue
KapThl.

I'enernka mnona. XpoMOCOMHOE ONIpENENeHHE Moia. AyTOCOMBI WM IIOJOBBIE
XpOMOCOMBI. ['OMorameTHole M TeTeporaMmeTHble opranu3Mbsl. HacimenoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

N3menunBoCcTh. BHIbl M3MEHYMBOCTH: HEHACIEACTBEHHAs W HACJICICTBCHHAs.
Ponep  cpenpl B HEHAcCHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJU(PUKAIIMOHHON W3MEHYMBOCTU. BapuanuoHHBII psiig U BapUallMOHHAs
kpuBagd. Hopma peaknum npusHaka. Koin4ecTBEHHbIE U KadeCTBEHHBIE

IMPU3HAKHU U UX HOPMaA PCaKIUU. CBolicTBa MOI[H(l)HKaHHOHHOﬁ HU3MCHYHUBOCTHU

HacnenctBeHHas, WM TEHOTUIIMYECKAas, W3MEHYMBOCTb. KomOuWHaATHBHas
M3MEHYMBOCTb. Melo3 U TOJIOBOM TMpoliecc — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTalMoHHass W3MEHYMBOCTh. Kraccudukamus MyTaluid:
TE€HHBIE XPOMOCOMHBIE, T€HOMHBIE. HacToTa U NpUYMHBI MyTaluil. MyTarcHHbIe
(akTopsl. 3aKOH TOMOJIOTUYECKUX PSAZOB B HacleACTBEHHON n3meHunBocty H.1.

BasuiioBa

I'enetuka wuyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbl TE€HETUKH
yeJIoBeKa: reHeaJormuecKui, OJIM3HELIOBELIH, IIUTOTeHETHYUECKHIA,
OMOXMMHYECKHUM, MOJEKYJSIpHO-TeHEeTHYeCKU. COBpEeMEHHOE OIpeACIICHUE
TFE€HOTHIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHUCIIE C
nomomipio III[P-ananu3a. HacnencrBeHHble 3a00jieBaHUS 4YEIOBEKA: I'€HHBIC
0oJie3HM, 0O0JIE3HU C HACIICJICTBEHHOW MPEAPACIIONOKEHHOCTBIO, XPOMOCOMHBIC

6one3nu. ComaTHueckue M TeHepaTHBHbE MyTauuu. [IpUHLIMIIBI 370pOBOTO




06pa3a KHU3HHU, AHUAr"HOCTHUKH, HpO(bI/IJIaKTI/IKI/I N JICUCHUA T CHCTHUUCCKUX
0one3neil. MeanKo-reHeTHUeCKOe KOHCYJIbTUPOBAaHUE. 3HAUYCHUE METUIIUHCKOM

ICHCTUKHU B IIPEAOTBpAlICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00J1€BaHHH YeI0BEKa

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenexkuus Kak Hayka U Tpolecc. 3apoKIeHHE CEJIeKUUHW U JIOMECTHKAIIHS.
Yuyenne H.M. BaBunoBa o0 T1ieHTpax NPOUCXOXKIECHUS W MHOTO0Opasms
KYJBTYPHBIX pacTeHuil. LIeHTpbl MpOUCX0XkKACHHS JOMAIIHUX KUBOTHBIX. COpT,

110po/1a, IITaMM

7.2

CoBpeMeHHbIE METOAbl CeNeKIUU. MaccoBbli W HMHAUBUAYAIbHBIA OTOOpHI B
CEeJIEKIIMM pacTeHUM M KUBOTHBIX. OlleHKa sKcTepbepa. bin3kopoacTBeHHOE
cKpeuuBaHue — HMHOpuAMHr. Yuctas nuHus. CKpelyMBaHUE YHCTBIX JIMHUH.
I'erepo3uc, nnu rubpuanas cuna. HepoacTtBeHHOe ckpelnBaHue — ayTOpUIUHT.
OtnanénHas rtuOpuam3anuss U e€ ycrnexw. VICKycCTBEHHBIH MyTareHe3 u
IIOJIyYEHUE IOJIMILIONAOB. JIOCTMIKEHMsI CEJIEKIUMM DPACTEHMM, JKUBOTHBIX H

MHUKPOOPraHu3MOB

7.3

buoTtexHosiorus kak oTpacib IPOU3BOJACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3manus pexomOuHanTHOW JIHK wu Tpancrenneix opranusmon. Kuetounas
nHxeHepuss.  Knerounele  KyJbTypbl.  MHKpPOKJIOHAJbHOE  PAa3MHOKEHHE
pactrenuii. KinoHUpoOBaHHE BBICOKONPOAYKTHUBHBIX  CEIbCKOXO35MCTBEHHBIX
OpraHU3MOB. OJKOJOTHYECKHe U 3Tudeckue mpobiembl. MO — reHeTnyecku

MOI[I/I(I)I/II_II/IpOBaHHHe OpTraHU3MBbI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

OBOJIIOIIMOHHAS OMOJIOTUSA

11

DBOJIIOLIMOHHAS TEOPHUs U €€ MECTO B OMOJIOTHH.

CugerensctBa  3BoiouuH.  [lajmeoHTonoruyeckue:  MOCIEAOBATEIbHOCTh
MOSIBJICHUS] BHJIOB B MAJICOHTOJIOTUYECKON JIETONMUCH, NEpeXOAHbIe (POPMBI.
buoreorpaduueckue: cxoactBo u paznuuve GayH U (Qrop MaTepUKOB U
OCTPOBOB. DMOPHOIOTUYECKHE: CXOJCTBA M PAa3IU4nsi SMOPHOHOB PA3HBIX BHUJIOB
MO03BOHOUYHBIX. CpaBHHUTENbHO-AaHATOMUYECKHE: TOMOJIOTMYHbIE, AHAJIOTUYHBIE,
PYIMMEHTapHbIE OpPTaHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHUE: CXOJICTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX METAa0OJIMUYECKHX IyTeH y BceX

OpraHu3MOB




1.2

1.3

Opomononnast  teopusi Y. [lapBuna. Ilpeamnocbuiku  BO3HHUKHOBEHUS
napBUHM3MA. JIBMDKYIIME CHIIBI 3BOJIIOLMHM BUAOB 1o JlapBuHy (M30BITOUHOE
Pa3MHOXEHHUE TIPU OIPAHUYEHHOCTH PECYPCOB, HEONPEACIEHHAS U3MEHUMBOCTD,

O0opn0a 3a cyliecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

Cunrernueckass Tteopus »HBomonud (CTD) u  ocHOBHBIE €€ TOJOXKEHUS.

MI/IKpOBBOJHOI_[I/ISI. HOHyJISII_[I/ISI KakK ¢ArMHKuIa BUAa U 3BOJIFOIIMHA

14

1.5

JBwxymme cuibl ((pakTophl) SBOJMIOUMU BUAOB B HpuUpoae. MyTalMOHHBINA
nporecc U KOMOMHATHBHAs WM3MEHYMBOCTH. llomynsiuoHHBIE BONHBI U Jpeid
reHoB. M3omsanus u Murpaius. EcTecTBeHHBIN 0TOOp — HANPaBISIONIHN (haKkTop
sBOMIOLIMU. POPMBI €CTECTBEHHOT'0 0TOOPA.

[TpucrocoOIeHHOCTh  OPraHM3MOB Kak pe3ylbTaT d3BOMIONMU. [Ipumeps
IpUCIIOCOOIEHUH Y OpraHu3MoB. ApoMop(03bl ¥ HAMOAANTALNY.

Bun u Bunoo6pasosanue. Kpurepuu Buga. OCHOBHbIE (POPMBI BU1000pa30BaHUs:

reorpa(bnquKoe, 9KOJOTHYC€CKOC

MaKpOSBOHIOI_II/IH. cDO]C)M]E»I 3BOJIIOIIUH: q)HJ'IeTI/IquKaH, JAUBCPICHTHAA,

KOHBEpreHTHas, napauienbHas. HeobpaTumocTs 3BosIOINN

2.1

2.2

Bo3HukHOBEHHE U Pa3BUTHC )KXU3HU HA 3emite

JloHay4yHbI€ IIPEACTABICHUSA O 3apOKAECHUM JKU3HU. HayuyHble TI'MIIOTE3BI
BO3HMKHOBEHHS >KM3HM Ha 3emie: abuoreHe3 M MaHCHEpMHs. XUMHUYEcKas
IBOJIIOLMS. ODKCIIEPUMEHTAIIBHOE MOATBEP)KJIEHUE XUMHUYECKOW DBOJIIOLUU.
Havanphbie sTansl Ounonornueckoil spomoonuu. I'mnoresa PHK-mupa. IlepBoie

KJIICTKHU 1 UX 3BOJIOLHA. (DOPMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII ’)KUBBIX OPraHU3MOB

PasButue xu3zHm Ha 3emse mo spam u nepuojaM. Karapxeil. Apxelickas u
npotepo3oiickas dpel. [lameosolickas spa u €€ mNepuoabl: KEeMOPUIMCKUH,
OPIOBUKCKHW, CUIYPUMUCKUH, JI€BOHCKHH, KaMEHHOYT'OJIbHbIM, MEPMCKHI.
Me3so30iickas 3pa 1 €€ MepuoIbl: TPUACOBBIN, FOPCKU, MEJIOBOM.

KaitHo3zoiickas 3pa u €€ mepuoipl: NaAJICOreHOBBIM,  HEOTE€HOBBIMH,
AHTPONOTECHOBBIN. XapaKTEPUCTHKA KJIMMaTa M TEOJOTMYECKUX MPOIECCOB.
OCHOBHBIE ITaIbl YBOJIOLUN PACTUTEIHHOTO U JKUBOTHOTO MUpa. ApoMOP(O3bI y
pacteHud W KUBOTHBIX. [losiBIE€HHME, paciBET W BBIMHUPAHHUE TPYII KUBBIX

OpraHu3MoOB

2.3

Cucrema OpraH”u4eCKOoro Mupa KakK OTpPpaKCHUC SBOJIIOINU. OcHOBHBIC

CUCTCMATUYCCKUC I'PYIIIBI OPTraHU3MOB

2.4

DOBOJIIOLMS YeJIOBEKa. AHTPOMOJIOTHSl Kak Hayka. Pa3BuUTHE TpeAcTaBIeHUH O

MPOUCXOKIACHUN YCIIOBCKA. MeTO[[BI HU3YUCHUA AHTPOIIOTICHE3a. CXO[[CTBa u




2.5

pa3nuyus YyeroBeKa U )KUBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHHUE YETIOBEKA.
JIBrxymue cuibl ((akTopel) aHTpornoreHesa. HaciencrBeHHass H3MEHYMBOCTD U
€CTeCTBEHHBII 0TOOp. OOmIecTBeHHBIH 00pa3 XU3HU, HU3TOTOBJICHUE OpPYAUN

TpYJa, MBIILJICHUE, PeUb

OcHOBHBIE CTaAMM W BETBH 3BOJIOLUU YEJIOBEKA: aBCTPAJIONHUTEKH, YesoBek
yMenblid, YemoBek npsMoxonsdmui, YenoBek HeaHAepTalbckui, Yenosek
pa3syMHblii. Haxoaku nckomaeMbIX OCTaHKOB, BpeMs CYIIECTBOBaHHMSA, 00JacThb

pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HH, OpYAUs

2.6

3.1

YenoBeuyeckne packl. OCHOBHBIE OOJIBIINE Pachl: €BpONEOHIHAs (eBpazuiickas),
HErpo-aBCTPaJION IHAsS (3KBaTOpHUaNIbHA), MOHTOJIOUAHAsS (a3uarcko-
amepukaHckasi). YepTbl IpucnocoOIEHHOCTH MPEICTaBUTENIEH YETIOBEUECKUX pac

K YCIIOBUSIM cyliecTBoBaHUs. EquHCTBO YenoBeueckux pac. Kputuka pacuzma
OpranusMsbl 1 OKpy>Karolias cpeaa

DKOJIOTHSl KaK Hayka. 3aJladyd M paslieNbl SKOJOTUUA. METONbl 3KOJIOTHMYECKHX
UCCIeI0BaHMi. DKoorndeckoe MupoBo33penue. Cpeapl 00UTaHusT OpPraHU3MOB:

BOAHAasA, HA3EMHO-BO3AyllIHAasA, ITIOYBCHHAA, BHYTPUOPTraHU3MCHHAA

3.2

Okonoruueckne  (axtopsl. Krnaccudukamus — skomormyeckux — (pakTopos:
abuoTtuyeckre, OWOTHYECKME M aHTpPONOreHHble. JleificTBHe 3KOIOrMyYecKux

(hakTOpPOB HA OPTaHU3MBI

3.3

AbGuotnyeckue QaxkTophl: CBET, TEMIlepaTypa, BIaAKHOCTb. POTONEPHOAU3M.
[IpucnocoOnenus OpraHusMoOB K  JeMCTBUIO aOMOTHYECKUX  (AKTOPOB.

buonornueckue puTMsl

3.4

3.5

buotnueckue ¢akropbl. Buasl OMOTHYECKHMX B3aMMOAEMCTBHI: KOHKYpEHIUS,
XMITHUYECTBO, MApa3UTU3M, MYTyalu3M, KOMMEHCAIU3M (HaxJeOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCaJU3M, HEWUTpanu3M. 3HaueHue  OHUOTHYECKUX

B3aUMOJCHCTBUM JJIsI CYIICCTBOBAHUSA OPIraHU3MOB B IIPUPOJHBIX COO6H.[CCTB8.X

OKOJIOTUYECKHE XapPaKTCPUCTUKHU NOMyJIANHUH. OcHOBHbBIC IIOKa3aTciIn
MNomyJisinuu: 4YUCJICHHOCTH, INIOTHOCTB, POXIACMOCTH, CMEPTHOCTH, IPHUPOCT,

MUrpanus. I[I/IHaMI/IKa YHUCJIICHHOCTHU IMOIIYJIAINHU U eé peryisusa

COO6III€CTB3 1 3KOJIOTUYECCKUEC CUCTEMBI

4.1

CoobmectBo opranu3mMoB — OuorieHo3. CTpyKTypel OuoOIeHO3a: BHAOBas,
MPOCTPAHCTBEHHAsA, Tpoduueckas (muimieBas). Buabl-nomuHantel. CBs3u B

OnoleHo3€e

4.2

Dkonorudeckue cucteMbl  (dkocuctemsbl). [lonarme 00 dKkocucreMe W




4.3

6HOFCOHCHO3C. q)YHKI_II/IOHaHBHBIe KOMITOHCHTBI 3KOCHUCTCMbI: MPOAYLCHTHI,
KOHCYMEHTBHI, pelylleHTbl. KpyroBopoT BemecTB U OTOK SHEPTUH B 3KOCHCTEME.
Tpoduueckue (nuieBble) YpPOBHH SKOCHUCTEMBI. I[lumieBble menmu W CeTw.
OCHOBHBIE TIOKa3aTeIH AKOCHUCTEMBI: OHoMacca, MPORYKIHA. DKOJIOTHYECKHE
MUPaMUABL  TPOAYKIUH, YHUCIEHHOCTH, Ouomacchl. CBOHCTBa 3KOCHUCTEM:

YCTOWYMBOCTb, CAaMOpETyJIsius, pazputue. CyKueccus

[Ipupoanbie 3K0CHCTEMBI. DKOCUCTEMBI 03€p U PEeK. DKOCHUCTEMa XBOHHOTO WIU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpOIOreHHbIE 9KOCHCTEMBI. ATPOIKOCHCTEMBI. YpOoskocucTeMBl.
Bronorndeckoe n X03HCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak (akrop ycroiumBocTu d3kocucteM. CoxpaHeHue

OHMOJIOTMYeCKOro pa3HooOpasus Ha 3emie

4.4

Yuenne B.W. Bepnaackoro o Owocdepe. I'paHuIBI, CcOCTaB U CTPYKTypa
o6uoctepsl. XKuBoe BemectBo u ero ynkuuu. OcobeHHOCTH OUOChEpPh Kak
rJ100anpHOM 3KOCHCTEMBI. JIMHAMMYECKOE paBHOBECHE M OOpaTHasi CBsI3b B
o6uoctepe. KpyroBopoTsl BemecTB M OHOr€OXMMHYECKHE ILHMKIBI AJIEMEHTOB

(yrnepona, azora). 30HanbHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuectBo B Ouochepe 3emun. AHTPONOTEHHBIE WM3MEHEHHUs B Ouocdepe.
I'mobGanbpHBIEC HKONIOTHYECKHE TTPOOIIEMBI.
OcHOBa palMOHAJIBHOTO  YHpPABJIEHUS MPHUPOJHBIMH pecypcaMu U HUX

HUCIIOJIB30BaHUC. I[OCTI/I)I(GHI/IH OMOJIOTHH H OXpaHa MpHUPOAbI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* buonorus. 10 knacc. [laceunnk B.B., Kamenckuit A.A., Py6onios A.M. u ap.;
[Ton penakuueit [laceunuka B.B. AxknmonepHoe o61ectBo «3narenbeTBo
«ITpocsenienue»

* buosorus. 11 knacc. [laceunnk B.B., Kamenckuit A.A., Py6iioB A.M. u ap.;
[Ton penakuueit [laceunuka B.B. Axurionepnoe o6mectBo «M3narenbcTBo

«ITpocsemenue»

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA
buonorus. [loypounsie pazpadotku. 10-11 kmaccel. bazoBsiit yposenb.[lox pen.

IIaceunuk B. B.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCHI CETU
UHTEPHET
[TopTtan POIII

HOC MOs# mkomna



ITPHJIO)KEHUE 1

Cucrema oneHUBaHHUs AOCTH:KeHMI o0yuyaromuxcst mo ouosorum B 10-11
KJ1accax

1. Cuctema OlEHUBAHUS JOCTHKEHUN OOydarommxcs Mo OHOJOTHUH
ocHoBaHa Ha Iloy102keHNM 0 HOPMAX OLIEHUBAHUS MO Y4eOHBLIM NMpeAMeTaM B
MYHUIIUTIATBHOM OIO/HDKETHOM OO0IIe00pa30BaTEIbHOM YUPEKICHUU CpeaHe
obmeobpasoBarensHoi mikoje Ne 3 1. Tatapcka

2.1lox oreHKOM AOCTHXKEHUM O0ydYarolierocsi MIOHUMAETCsl OIpeecHUe
U BBIp@XECHHE B YCIOBHBIX 3HaKax — 0ajuiax, a TAKKe B OIEHOYHBIX CYXKJICHUSIX
YUYUTENSl CTETIEHU COOTBETCTBUSI 3HAHWUW, YMEHHI W HABBIKOB O0Yy4YaroIerocs
TpeOOBAaHUSAM K YPOBHIO MOJTOTOBKU HIKOJBLHUKOB, YyCTaHOBJIEHHBIX OOII

COO.

3.llenpt0  OLEHHMBAHUS  JOCTWKEHUM  OOydyaroluxcsi  sIBIsETCA
OTpEe/ICJICHUE CTENEHU MOATOTOBKHM oOydaronuxcs, ocBoenus umu OOII COO
Y TOTOBHOCTH K IIPOJIOJKEHUIO O0yUICHUSI.

4.0uenka BbIpaxaerca B (Gopme OTMETOK (0aaioB) WJIM CIIOBECHOTO
(OLIEHOYHOT0) CYKIEHUS YUUTEIIS.

5.01eHMBaHUEC JOCTMOKCHHMH OOydYaroluxcs JCIUTCS Ha: TEKyllee
OLICHWBAaHWE W TMPOMEKYTOYHOE OIICHWBAaHHWE (YCTBEPTHOE, ITOJYTrOA0BOE,
r0JIOBOE).

5.1. Tekymiee oneHWBaHUE MPOBOJIUTCS B paMKaX TEKYLIErO0 KOHTPOJIS
ycreBaeMocTu oOyuaromuxcs Ha ypokax B 10-11-x kmaccax mo xumuu OOII
COO B TeueHue Bcero yueOHOro roja.

5.1.1. ®opMamu TEKYLIErO0 OLEHUBAHUS SIBIISIIOTCA:

— TUCbMEHHAs: MUCbMEHHBIM OTBET YUalllerocsi Ha OJUH WUJIU HECKOJIBKO
BONpocoB  (3amanuii). K NHCbMEHHOM TIPOBEPKE OTHOCATCS:
JIOMAaITHUE, MIPOBEPOYHBIC, Ja00paToOpHEIE, MPaKTUYECKUE,
KOHTPOJIbHBIE, TBOPUYECKHE PAOOTHI,

— yCTHas: YCTHBIA OTBET HA OJUH WJIM HECKOJIBKO BOIIPOCOB B (hopMe
pacckasa, 0ecenpl, coOeceloBaHus, 3a4eTa WK UHOU opMme;

— KOMOMHHMPOBAHHAA: MPEIOJIAraeT COueTaHue MUCbMEHHBIX U YCTHBIX
¢GhopM MPOBEPOK B PA3TMIHOM COOTHOIICHHH.

5.1.2. ®opmbl, HOPAOOK W NEPUOJUYHOCTH MPOBEACHUS TEKYLIETO
ouenuBanusi omnpenensaroress  OOII COO U noKadbHBIMM HOPMATUBHBIMU
aktamu [1Ikounbl.



5.1.3. Tekyliee OIECHUBAHUE BBIPAKACTCS B BHUJEC OTMETOK IO
mATHOAUTBHOW — CHUCTeMe: 5 — «oTiaumdHo», 4 — «xopomo», 3 -
«YJIOBJIETBOPUTEIIBHO», 2 — «HEYJOBICTBOPUTEIBLHO.

[Ipu nsaTHOAMIBHON cUCTEME OLIEHUBAHUS Ha BCeX ypoBHsIX o0yueHus B [lkomne
MIPUMEHSIOTCS CIICTYIOIINE OOIeINIaKTHICCKUE KPUTEPUH:

OtMeTKa «5 (OTIMYHO)» CTAaBUTCS B ClIydae:

— 3HAHUWA, TMOHUMAaHUsA, TJIYOMHBI YCBOCHHUS OOYYaOIMUMCS BCETO
o0beMa 00pa3oBaTENbHOW MPOrpaMMbl, PEATM30BAHHOM  3a
OLICHUBAEMBIN NIEPUOJT;

— YMEHHUS BBIJICTATH TJIABHBIC TMOJIOKEHUS B M3yUYEHHOM Marepuaie,
Ha OCHOBaHMHM (AaKTOB U MPUMEPOB 0000IATH, JENaTh BBIBOJIBI,
yCTaHABJIMBATh MEXITPEIMETHBIC U BHYTPUIIPEIMETHBIC CBSI3H;

— OTCYTCTBUS OIMMOOK W HEIOYETOB TMPH  BOCIPOU3BEIACHUHU
W3YYEHHOTO MaTrepuana, NpH YCTHBIX OTBETaX, YCTPAHCHHS
OTJICTTBHBIX HETOYHOCTEH C MOMOIILIO JOMOTHUTEIBHBIX BOIPOCOB
nearora;

— coOMrofeHusT KyJbTypbl TMHUCHbMEHHOM M YCTHOW peYH, MPaBUI
oOopMIICHUS TTMCHBMEHHBIX padoT.

OtmMmeTka «4 (XOpOIII0)» CTaBUTCS B CIIyYae:

— 3HAHUA BCEro M3y4Y€HHOI0 MaTepuaa;

— YMEHHS BBIIEIATH IJIaBHbIE MOJIOKEHHSI B M3YYEHHOM MaTepualie, Ha
OCHOBaHMM (PAKTOB U MPUMEPOB 0000IIaATh, JI€N1aThb BBIBOJIHI,
yCTaHaBJIMBAaTh MEXIPEIMETHbIE W  BHYTPUIIPEAMETHBIE  CBS3H,
MIPUMEHSTH MTOJIyYEHHBIE 3HAHUS HA IPAKTUKE;

— HaJU4us HE3HAYUTENbHBIX (HErpyObIX) OUIMOOK P BOCIPOU3BEICHUU
M3YUYEHHOT0 MaTepHaa;

— cOoOMIOeHUsI OCHOBHBIX MPABMII KYJbTYpbl TUCbMEHHON U YCTHOM peuu,
npaBui1 0(hOPMIICHHS MUCbMEHHBIX PadoOT.

OtmeTKa «3 (yAOBIETBOPUTENIBHO)» CTABUTCS B CIIy4ae:

— 3HaHMS M YCBOCHMsSI MaTepHalla Ha ypPOBHE MHUHHMAJIbHBIX TPeOOBaHUIA
MPOrpaMMbl, 3aTPyAHEHHUS MPHU CAMOCTOATEILHOM BOCIPOU3BEIICHUH,
HEO0OXOIMMOCTH HE3HAYUTEIHbHONU MOMOIIH YUUTEIIS;

— yMeHusi paboTaTh Ha YPOBHE BOCIPOW3BEIACHHS, 3aTPYIHEHHUS IPU
OTBETaxX Ha BUJIOM3MEHEHHbBIE BOIIPOCHI;

— Hamuuua -2 rpyObIXx OmMOOK, HECKOJbKUX HErpyObIX IpH
BOCIPOU3BEICHUHN U3yUYEHHOTO MaTEPUIIa;



— HE3HAUUTEJIBHOTO HECOOJIOJCHUS OCHOBHBIX MPAaBHI  KYJbTYPHI
MUCHMEHHOW M YCTHOM peu, mpaBuil opOpMIIeHUSI TUCBMEHHBIX PadoT.

OtMmeTKa «2 (HEyAOBIETBOPUTEIHHO)» CTABUTCS B CIyYae:

— 3HaHMS M YCBOGHHUS Yy4eOHOro Marepualia Ha YpPOBHE HHXKE
MUHUMAJbHBIX TPEOOBaHHUH MPOTPAMMBI;

— OTCYTCTBUSL yMEHUA paldoTaTh Ha YPOBHE BOCIPOU3BEICHUS,
3aTpyAHEHUS TIPU OTBETAX Ha CTaHIAPTHBIE BOMPOCHI;

— HaJIWYUS HECKOJIBKUX TPYOBIX OIMIMOOK, OOJBIIIOT0 YUCIa HErPyObIX
IIPU BOCIPOU3BEICHUN U3yUYEHHOTO MaTepHaa;

— 3HAUUTENBHOTO HECOOJIOACHHUS OCHOBHBIX TIPAaBUI KYJIbTYpPHI
IIICBbMEHHOM M YCTHOM pevHn,

— npaBWI OPOPMIICHUSI MUCbMEHHBIX padoT.

5.14. PGKOMGHI[YGMEUI HaKOIIBFICMOCTh OTMCTOK TCKYHICTO OLICHHBAHUA
I10 IMpeAMETaM — HC MCHEC TPECX TCKYHHUX OTMCTOK 3a UYCTBCPTh.

5.1.5. TIpoMexxyTOYHOE OLIEHMBAHUE MPOU3BOAMUTCS MO PE3yJbTaTaM IO
OKOHYaHUH Y4eOHBIX NEPUOI0B — MMOIYTOAMs, Fo/1a.

5.2.1. 10-11-x knaccax OIEHUBAHUE MTPOU3BOIUTCS TIO MOTYTOIHSM.

5.2.2. Bce nosyrosioBbie, rOJOBbIE OTMETKH JOJKHBI ObITh BBICTABJICHBI
HE II03IHEE ITOCIETHETO qHS 3aHITHH.

5.2.3. [TonyronoBeie OTMETKH PacCUUTHIBAOTCS KaK
cpenHeapu(MeTHUECKOe 3HAYCHHE OTMETOK IO y4eOHOMy mpenmery . B
CIIOPHBIX CITydasix OCpyTCs BO BHUMaHUE PE3YIbTaThl KOHTPOJBHBIX PadoT.

5.2.4.. TonoBble OTMETKH BBICTABISIOTCS MyTEM HAXO0XKIACHUSI CPEIHETO
apu(METUYECKOTO0 3HAYECHHUS TOJYTOJOBBIX OTMETOK. B CHOpHBIX ciydasx
OepyTcsi BO BHUMaHUE PE3yIbTaThl KOHTPOJIBHBIX PaboT.

6. Kputepum oueHMBaHUS 110 OMOJIOTUM
6.1. O1ieHKa yCTHBIX OTBETOB
6.1.1. OT™meTKa «5» CTaBUTCS, €CIIM O0yJarOITUNCS:

— TMIOJIHO PacKpbUl COJEp>KaHUE MaTepuaja B O0beMe MpPOrpaMMbl U
y4eOHHKA;

— YETKO M MPaBUIbHO [Jal ONpPEIEIEHUS U PaACKpbLI COJEp)KaHue
HNOHATUMN, BEPHO UCMOJIb30BaAJI HAyUYHbIE TEPMUHBI;



6.1.2.

6.1.3.

6.1.4.

JUISL JTOKa3aTeIhCTBA MCIIONIB30BA PA3IMYHBIE YMEHUS, BBIBOJBI U3
HaOIIOICHUM U OIBITOB;
J1aJl CAMOCTOSTECIbHBIN OTBET.

OtMmeTKa «4» CTaBHUTCA, CCIIN O6yanOIHHﬁCH2

pPacKphll COJEepKaHWE Marepuana, MPaBHIBHO Jal OIpEIeICHUe
MOHSITHS ¥ UCTIOJIb30BaJl HAYYHbBIC TCPMUHBL

JOMYCTHJI ~ HE3HAYWTENbHBIC  HAPYUICHHWs]  IMOCJIEI0BATEIbHOCTU
U3JI0KEHUS, HEOOJBIINEe HETOYHOCTH TPU HCIOIH30BAHUM HAyYHBIX
TEPMHHOB WJIH B BEIBOJIaX M 000OIICHUSX W3 HAOIIOICHHIA U OTIBITOB.

OtMmeTka «3» CTaBUTCS, €CIIU 00yUarOIINICs:

YCBOUJI OCHOBHOE COZIepkaHHe y4eOHOTro maTepuania, HO U3JI0XKHUI €ro
(parmMeHTapHO, HE BCEr/1a OCIIEI0BATENbHO;

Jal HEYETKUE OMpEACNICHUs TOHSTHs, HE HCIOIb30BANT BBIBOABI U
0000111eHHs] U3 HAONIOACHUI M OIBITOB, JOMYCTHJI OMIMOKM TpPH HX
U3JI0KEHUH;

JOMYCTHJI OIIMOKM W HETOYHOCTH B HUCIHOJB30BAaHUU HAYYHOU
TEPMHUHOJIOTHH, OTIPEAEIICHUHU TOHATUH.

OTMeTKa «2» CTaBUTCS, €U 00yYaromuiics:

HE PACKPBLJI OCHOBHOTO COJIEpKaHUSI yueOHOTO MaTepuana;

HE J]aJ]1 OTBETOB Ha BCIIOMOTaTEIbHBIE BOITPOCHI YUUTES;

JOMYCTWJI TpyOble OMMUOKKM B  ONpEACICHUM TOHSATUN, MpHU
HCIIOJB30BaHUN TEPMUHOJIOTHUH.

6.2. OueHka NpakTHUYECKUX YMEHUN 00yUaroluxcs

6.2.1.

OlieHKa YMEHHI CTaBUThH OIBITHI

6.2.1.1. OT™MeTKa «5)» CTaBUTCS, €CIIH:

NPaBIJILHO OMPE/IEICHA 1IEb OMbITA;
CaMOCTOSITEIFHO M TIOCJENOBAaTEIBHO  TPOBEIACHBI  MOAOOp
000pynoBaHUs U 0OBEKTOB, a TAKXkKe paboTa Mo 3aKIaqKE OIbITA;
HAy4YHO,  TIPaMOTHO,  JIOTMYHO  ONHUCaHbl  HAOMIOACHUS |
c(hopMyITUPOBaHBI BEIBOIBI U3 OIBITA.

6.2.1.2. OT™MeTKa «4» CTaBUTCS, €CIIH :

IMPpaBUJIbHO OIIPCACIICHA ICJIb OIIbITA,



CaMOCTOSATENIbHO MpoBeJeHa paboTa MO Noa00py 00OpYyHOBaHMS,
O0OBEKTOB, MPH 3aKJIAJAKE OMBITA AOMYIIEHB 1—2 OmuOKY;

rPaMOTHO U JIOTHYHO OINUCaHbl HAOMIOACHUS, CHOPMYITHUPOBAHBI
OCHOBHBIE BBIBOJIbI U3 OIIBITA;

B OMHMCAHUU HAOIIOIEHUS TOMYIIEHbl HETOYHOCTH, BBIBOIbI HEMIOJHBIE.

6.2.1.3. OT™MeTKa «3» CTaBUTCS, €CIIH:

NpaBWIbHO ONpeJeNieHa Leidb OmbiTa, M[0A0Op O0OpYAOBaHUS W
O00BEKTOB, a TaK)Ke PabOTHI MO 3aKJIa/IKE OINBITA IPOBEIEHBI C TOMOLIbIO
yUUTENs;

JOIYIIEHbl HETOYHOCTH M OIMMOKA B 3aKjaJKe OIMbITa, OMHCAHUU
Ha0MoAeHu, POPMUPOBAHUU BHIBOJIOB.

6.2.1.4. OT™MeTKa «2)» CTaBUTCS, €CIIH:

HE OMpeAeNieHa CaMOCTOSITENFHO IeNb OMbITa; HE TMOATOTOBICHO
HYXHOE 000pY/I0BaHHUE;

JIOMYIIEHBl CYIIECTBEHHbIC OIIMOKM TIPU 3aKJIaJKe OIbITa U €ro
o(popMIICHUH.

6.3. OtieHKa yMeHU# MPOBOAUTH HAOIIOICHUS

6.3.1.

6.3.2.

6.3.3.

OtmeTKka «5» CTaBUTCS, €CIINU:

MPaBUJIBHO M0 33JIaHUIO MPOBEECHO HAOIOICHHUE;

BBIJICJICHBI CYIIECTBEHHBIC MPU3HAKH;

JIOTUYHO, HAYYHO T'PaMOTHO OGOPMIICHBI PE3yJbTaThl HAOIIOICHUS U
BBIBOJIBI.

OtMmeTKa «4» CTaBUTCS, SCIIH:

MpaBUJILHO TIO 33JaHUI0 TMPOBEACHO HAOMIO/IEHNWEe, TPHU BbBIICICHUN
CYIIECTBEHHBIX MPU3HAKOB y Ha0II0JaeMOTO o0BeKTa
(mpotiecca) Ha3BaHbI BTOPOCTETICHHBIE;

JIOTTyTIIeHa HEOPEKHOCTH B 0POPMIICHUHN HAOIIOICHUS U BHIBOJIOB.

OtmeTka «3» CTaBUTCS, €CIIU:

JOMYIIEHbl HETOYHOCTH, 1—2 OMMOKM B MPOBEACHUU HAOIIOJECHUS T10
3a/IaHUI0 YUUTEJIS;



6.3.4.

IIPU BBIACIICHUH CYLIECTBEHHBIX MPU3HAKOB Yy HAOIIOJAEMOro 0ObEKTa
(mpotiecca) BBIJICNICHBI JIUIIb HEKOTOPBIE, JOMylieHbl omuoku (1-2) B
oopMIIeHUHN U HAOJIOICHUN BBIBOIOB.

OTMmeTKa «2» CTaBUTCS, €CIIU:

gomyiieHsl omuOku (3—4) B MpoBeACHUM HAOMIONEHUS TO 3a/laHuI0
YUUTETIS;
HEMpaBWJIBLHO  BBIJICJICHBl  TMPU3HAKW  HaOM0/laeMoro  oOBbeKTa
(nporuecca), gomymieHsl omuoku (3—4) B odopmiieHUH HAOIIOICHUN U
BBIBOJIOB.



