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IHosicHUTEABLHAA 3AIINCKA

[Iporpamma 1o Ouosioruu 0a30BOr0 YpOBHS Ha YpPOBHE CpEAHEro OO0IIero
oOpa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHUH M TpeOOBaHUN K pe3ysibTaTaMm
OCBOCHHSI OCHOBHOM 00pa3oBaTelbHONM NporpamMmbl, mpenacraBieHHbIXx B PI'OC
COO, a Takxe c yuéroMm (enepanbHO pabouyell MporpaMmbl BOCIHUTAHMUS U
KOHIICTIUN TpernojaBaHus yuyeOHoro mpeamera «buomorus » B o0pa3oBaTelbHBIX
opranuzanusax Poccuiickoit deaepaiuu, peaqnu3yronmx OCHOBHbIE 00pa30BaTeIbHbIC
nporpaMMbl, OCHOBHOM  00pa3oBaTeIbHOM  MPOrpaMMbl  CPEIHETr0  OOIIEero
obpazoBanus MOY COII Ne 6.

[Iporpamma cocTaBiieHa Ajisi OO0ydaroluXcsi 00111e00pa3oBaTeNIbHbIX KJIAaCCOB
MOY COLI Ne 6.

[Ipu paszpaborke mnporpamMmbl 1O OHOJOTHU TEOPETUUECKYID OCHOBY IS
OTpeNeNieHns] TOJX0JI0B K (OPMHPOBAHUIO COJACPKaHUS YydeOHOro TMpeaMera
«buonorusi»  cocraBWiM:  KoHUenTyaidbHble mnosioxkenuss DIroC COO o
B3aMMOOOYCIIOBICHHOCTH 1IeJIeH, colepKaHusl, pe3yabTaTOB 00y4YeHHs U TpeOOBaHUMN
K YPOBHIO MOJIFOTOBKH BBIITYCKHUKOB, TMOJOXKECHHUS 00 OOIIUX IEJsSX W MPUHIMIMAX,
XapaKTepU3yIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl  CpeIHero  oOIIero
obpazoBanuss B Poccuiickoit denepanmu, a Takke IMOJOKEHHS O crenuduke
Ouonoruu, e€ 3HAYEHWU B T[IO3HAHUU IKUBOM TpUpoAbl U  oOecleuyeHuun
CYILIIECTBOBAaHUS delloBedecKoro oOmiectBa. CorjiacHO Ha3BaHHBIM IOJIOKEHUSM,
OTpeJIeIeHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma o 6mosioruu Ja€T MpeACTaBICHHUE O MENsIX, 00 00IIel cTpareruu
00y4eHUs, BOCIIUTAHUS U PA3BUTHS OO0YYAIOITUXCS CPEACTBAMH Yy4eOHOTO IpeaMeTa
«buomnorusy», onpenenser o0sA3aTeNbHOE MPEAMETHOE COJIEpKAHHUE, €r0 CTPYKTYPY,
pacmpeneieHue IO pas3ieaM MU TeMaM, PEKOMEHAYEMYIO TOCIe0BaTeIbHOCTh
U3y4YCeHHs] y4eOHOro maTepuaia ¢ y4€TOM MEXKIPEAMETHBIX M BHYTPUIIPEIMETHBIX
CBsI3€H, JIOTUKM O00pa30BaTENBHOIO  MPOIECCa, BO3PACTHBIX  OCOOEHHOCTEH
00yJaromuxcs.

B mporpamme mo 6MOJIOTHN TaKKe YYUTHIBAIOTCS TPeOOBAaHUS K TIAHUPYEMBIM
JUYHOCTHBIM, METANpeAMETHBIM M TPEAMETHBIM pe3ylbTaTaM OOyYeHHUS B
(dbopMHUpPOBAaHNUY OCHOBHBIX BUOB yUEOHO-TIO3HABATEIHHOU NEATEILHOCTH/YUeOHBIX
NENUCTBHI 00yYaroUuXcs M0 OCBOEHUIO COJIEpKaHUsI OMOJIOTMYECKOTO 00pa30BaHMUS.

B nporpamme mo OGuonormm (10—11 xmaccel, 6a30BbI ypOBEHb) peajn30BaH
OPUHIIMI TIPEEeMCTBEHHOCTH B W3yYCHHH OWONOTHH, Onarogaps dYemMy B HeEH
MPOCMATPUBAETCSl  HAMNPABJICHHOCTh HA  Pa3BUTUE 3HAHWM, CBS3aHHBIX C
dbopMHUpOBaHUEM E€CTECTBEHHOHAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX OPUEHTAIMI
JUYHOCTH, YKOJIOTUYECKOTO MBIIUICHHS, IPEACTaBICHUN O 310pOBOM 00pasze KU3HU



1 OEpeXHBIM OTHOIICHUEM K OKpyXkaroiie mpupogHoil cpene. [loaTomy Hapsany c
U3y4eHUEM OOIIEOMONOTUYECKUX TEOpUM, a TakKe 3HAHMM O CTPOEHUU IKUBBIX
CHUCTEM Pa3HOr0 PaHra U CYMIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HHUX MPOLECCOB B
porpaMMe mo OUOJIOTHUU YEICHO BHUMAHUE WCIOIb30BAaHUIO MOJYYCHHBIX 3HAHUM
B TIOBCEIHEBHOW JKMU3HU JUIS pEHICHUs TMPUKIAJAHBIX 3a/Jad, B TOM YHCIE:
NpopUIAKTUKKA HACJIEACTBEHHBIX 3a00JICBaHUM YeJIOBEKa, MEIUKO-T€HETUYECKOTrO
KOHCYJIbTUPOBaHUs, OOOCHOBAaHUSA BSKOJOTUYECKH LIENecOO00pa3HOro MOBEIACHUS B
OKPYKAIOWIEW MPUPOJHON CpEAE, aHAIU3A BIUAHUSA XO3SMCTBEHHOW IESITEIIbHOCTHU
YEJIOBEKAa HA COCTOSIHME MPUPOAHBIX M HCKYCCTBEHHBIX SKOCUCTEM. Y CHIICHUE
BHUMAaHUS K TIPUKIATHONW HAMpaBIEHHOCTH YyueOHOoro mpeamera «buomnorusy»
MPOJIUKTOBAHO HEOOXOJWMOCTHhIO OOECIIEUEHUs] YCJIOBHUHM ISl PEIICHUS OJHOW U3
aKTyaJbHBIX  3a7a4  IIKOJBHOIO  OWOJOTHYECKOro  oOpa3oBaHMs, KOToOpas
npennonaraer GOpMHpPOBaAHUE y OOYYaIOIIMXCS CHOCOOHOCTH aJanTHUPOBATHCS K
U3MEHEHUSM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHe cpenHero oouiero o0pa3oBaHus 3aHUMAET Ba)KHOE MECTO.
Ona oOecrnieurBaeT (GopMHUpOBaHUE y OOYYaAIOMMXCS TPEACTABICHUNH O HAYYHOU
KapTUHE MUpa, paclmupseT W 0000maer 3HaHUS O JKUBOM TMpupone, e&
OTJIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOW OpraHuM3allid W SBOJIOLMHU, CO3JAET
YCJIOBHS JJIsI: TIO3HAHUS 3aKOHOB KUBOW MPUPOIbI, (popMupoBanus GyHKIIMOHATHHOM
IPaMOTHOCTH, HaBBIKOB 3[I0POBOTO U 0e30MmacHOro o0pasa »*W3HU, IKOJIOTHUECKOIrO
MBIIUICHHS], IEHHOCTHOTO OTHOIIEHUS K KMBOUM MPHUPOJE U YEIOBEKY.

Bonbiioe 3HaueHne OMOJIOTHSI UMEET TaKKe ISl pelIeHUs BOCIUTATEIbHBIX U
Pa3BHUBAIOIIUX 3aJla4y CPEJHEr0 001Iero 00pa3oBaHus, COMATN3ANNA 00 yIarOIIHXCS.
Nzyuenne Oouosoruu obecrieunBaeT YCIIOBHS TUTS dbopmupoBaHus
WUHTEIJICKTYalbHBIX, = KOMMYHUKAIIMOHHBIX ¥  WH(OPMAIIMOHHBIX  HABBIKOB,
ACTETHYECKOM KYJIBTYpbI, CIIOCOOCTBYET HWHTETpAllMi OHOJOTUYECKUX 3HAHUU C
NPEICTABIICHUSIMU U3 JIPYTUX Y4EOHBIX MPEAMETOB, B YACTHOCTU, (DU3UKU, XUMUHU U
reorpa¢uu. Ha3BaHHbIE TOJOXKEHHUS O TpPeIHA3HAYCHUH YYEOHOTO TpeaMera
«buonorus» CcocTaBWJIM OCHOBY JUIsI OMNpENEICHHS TMOAXOJAOB K OTOOpYy U
CTPYKTYPHPOBAHHUIO €TO COJIEPKaHMS, TPECTABICHHOTO B IPOrpPaMMe 10 OMOJIOTUH.

Otb6op conmepkanust yueOHOro mpenmera «buomorusi» Ha 06a30BOM YpOBHE
OCYIIECTBIEH C TMO3MIMK KYyJIbTYpOCOOOpPA3HOTO TMOAX0/Aa, B COOTBETCTBUU C
KOTOpPBIM OOy4Yaromiuecs JOJKHBI OCBOMTh 3HAHHMS W YMEHHs, 3HAYUMBIC IS
dbopMupoBaHUs 00IIEH KyJIbTYphI, OMPEACISIONINE aIeKBATHOE TIOBEICHUE YEeITOBEKA
B OKpYy)Karoleld IPUPOJHON Cpeae, BOCTPEOOBAaHHBIE B TOBCEIHECBHOW JKHW3HU M
MpaKkTU4YecKoil aesTenbHOCTH. Ocoboe MECTo B 3TOM CHUCTeME 3HAHWW 3aHUMAIOT
AJIEMEHThl  COJEpKaHMsl, KOTOpbIE CIyKaT OCHOBOM s (hOpMUpOBAHUS
MPEJICTABIEHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KAPTUHE MUPA U LIEHHOCTHBIX



OpUEHTAIUSAX  JIMYHOCTHU, CIOCOOCTBYIOIIMX TyMaHU3alMd  OUOJIOTHYECKOTO
oOpa3zoBaHus.

CtpykTypupoBaHue coJepkaHus y4eOHOro Marepuajia B IporpaMme IO
OMOJOTMM  OCYHIECTBIEHO C YYETOM MPUOPUTETHOTO 3HAYEHUs 3HaHUM 00
OTJIMYUTENIBHBIX OCOOCHHOCTAX WBOM MPUPOJBI, O €€ YpOBHEBOW OpraHu3aluu U
ABONIONMH. B COOTBETCTBUU C 3TUM B CTPYKType y4eOHOro mpenmera «buosorus»
BBIJICJICHBI CIIEAYIONIUE COJiepKaTeabHble JTUHUM: «buomorus kak Hayka. MeTojsl
Hay4YHOro TMo3HaHus», «Kierka kak Owuosiormueckas cucrema», «OpraHu3M Kak
Ouosiornueckas cucremay, «CucremMa W MHOroo0Opa3ue OpPraHUYeCKOro MHUpay,
«IBOJIONHMS KUBOU TIPUPOJIBI», « IKOCUCTEMBI M IPUCYIITUE UM 3aKOHOMEPHOCTH.

Lens wu3ydenust yweOHoro mnpeamera «buonorus» Ha 0a30BOM ypoBHE —
OBJIQJICHUE  OOYYAIOUMMHCS  3HAHUSIMH O  CTPYKTYPHO-(YHKIIMOHAITHHOM
OpraHU3aIMy KUBBIX CUCTEM PA3HOT'O paHra u MpuoOpEeTeHHUE YMEHUN HCIOJIb30BAThH
ATU 3HAHMS JJIA TPAMOTHBIX JICUCTBUN B OTHOILIEHUH OOBEKTOB YKUBOW MPHUPOJBI U
peleHus pa3InuHbIX )KU3HEHHBIX MTPOOJIEM.

Joctxenue nenu uzydeHus: yueOHoro mnpeamera «buonorus» Ha 6a30BOM
ypOBHE 00€CTIeunBaETCS PEUICHUEM CIEIYIONINX 3a/1au:

OCBOCHHE OOYYarOIIUMHUCS CHUCTEMbl 3HAHUW O OHOJIOTUYECKUX TEOPHSX,
YUCHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX, THIOTe3aX, NMpaBWjaxX, CIYXKaIlldX OCHOBOM
st GOpMUPOBAHUST TPEJICTABICHUNA O €CTECTBEHHOHAYYHOM KapTUHE MHUpa, O
METOJIaX HAay4YHOrO IMO3HAaHMS, CTPOCHUU, MHOTOOOpa3uu U OCOOEHHOCTSAX IKUBBIX
CUCTEM PAa3HOIO YPOBHS OPTraHU3AIMH, BBIIAIOIIUXCS OTKPBITUAX M COBPEMEHHBIX
UCCJIEIOBAHUAX B OMOJIOTUU;

dopMupoBanue y 0OydYaroNIMXCs TO3HABATEIbHBIX, WHTEUICKTYalbHBIX M
TBOPUYECKHX CIIOCOOHOCTEH B TMpOIIECCE aHaIM3a JAHHBIX O IYTAX pa3BUTHUS B
OMOJIOTUM HAyYHBIX B3TJISAJ0B, UACH W TOAXOIOB K H3YYCHHUIO >KUBBIX CHUCTEM
Pa3HOr0 YPOBHS OpraHU3alINY;

CTaHOBJICHHE y oOOydarommxcs OOmer  KyabTypbl, (YHKIHMOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUW OOBSCHATh W OLIEHUBATH SIBICHUS OKPYKAIOIIETO
MHpa KUBOU NPUPOJbI HA OCHOBAHUYU 3HAHUU M OIbITA, MOJYUYEHHBIX MPHU U3YYCHUU
OMOoJIOT NN,

dbopMupoBanue y OOydYarOmMXcs YMEHUW WUTIOCTPUPOBATH 3HAUYCHHE
OMONOTUYECKUX 3HAHUW B TIPAKTHYECKON JIEATETBHOCTH 4YEJIOBEKAa, Pa3BUTUU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOIOTHI;

BOCIIUTAaHUE YOEKIEHHOCTH B BO3MOXHOCTH TO3HAHMS YEJIIOBEKOM KUBOU
MIPUPOIBLI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHUS K HEH, COOJIIOJICHUS ITUYECKUX
HOPM TP HIPOBEICHUU OMOJIOTMYECKUX UCCIIEI0BAHMIA;

OCO3HAHHE IIEHHOCTH OWOJIOTMYECKUX 3HAHUW [ TMOBBIIIEHUS YPOBHS
AKOJIOTUYECKOU KyIbTYpBbl, 1U1s1 (GOPMUPOBAHUSA HAYYHOTO MUPOBO33PEHHS;



MPUMEHEHUE MPUOOPETEHHBIX 3HAHUM M YMEHHUI B MOBCEIHEBHOM KU3HM IS
OLICHKHU TMOCJEACTBUI CBOEH AEATENBHOCTH MO OTHOLIEHUIO K OKPYXKaIoILel cpene,
COOCTBEHHOMY 3[I0pOBbIO, OOOCHOBaHME U COOJIIOJIEHHE Mep MNPOPUIAKTHKU
3a00seBaHMil.

B cucreme cpennero oOmiero ooOpaszoBaHusi «buonorusi», u3ydaemasi Ha
0a30BOM ypOBHE, SBJISETCS O00sA3aT€NbHBIM Y4YEOHBIM MPEIMETOM, BXOJAIIUM B
COCTaB NMpeaMeTHoM obnactu «EcTecTBEHHOHAYYHBIE TPEAMETHD.

Jlns u3ydenus OMoJoruv Ha 0a30BOM YpOBHE CpeHEro oO0Iiero oOpa3oBaHUs
otBoauTCs 68 yacoB: B 10 kimacce — 34 gaca (1 yac B Henenmo), B 11 kmacce — 33 gaca
(1 gac B Heneno).

[INTAHUAPYEMBIE  PE3VJIbTATBI OCBOEHHA  IITPOTPAMMLBI 11O
B1OJIOI'MN HA BA3OBOM YPOBHE CPEJAHEI'O OBIIET'O OBPA3OBAHUA

Cornmacuo ®I'OC COO, ycraHaBnuMBarOTCS TpeOOBaHMS K pe3yibTaTam
OCBOEHHS 00YYarOIMMUCS MPOTrpaMM CPeIHEro 00Iero o0pa3oBaHus: JUYHOCTHBIM,
METanpeIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIBTATBI

B crpykType JNMYHOCTHBIX pe3yJIbTaTOB OCBOCHUS mpeaMmera «buosorus»
BBIJICJICHBI CIIEAYIOIINE COCTABIISIONIME: OCO3HAaHUE OOYYaIOIIMMUCS POCCHUICKON
IrpaXXJaHCKON UJECHTUYHOCTH — FOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSATEIILHOCTU U
CaMOOIIPEICIIEHUIO, HaJIn4ne MOTHUBALAU K O00y4EeHHIO ouosoruu,
[IEJICHANPABIICHHOE PAa3BUTUE BHYTPEHHUX YOCKICHMA JUYHOCTU HAa OCHOBE
KITIOYEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAAUIIMNA Pa3BUTHS OHOJIOTHYECKOTO
3HAaHMsI, TOTOBHOCTh W CIIOCOOHOCTH OOYYArOMIMXCS PYKOBOJICTBOBATHCS B CBOECH
NEATENBHOCTA  LIEHHOCTHO-CMBICJIIOBBIMUA ~ YCTaHOBKAMH, IPUCYIIUMHU CHCTEME
OMONOTUYECKOTO  00pa30oBaHUs, HaJU4YME  HKOJOTMYECKOTO  MPaBOCO3HAHUS,
CIIOCOOHOCTH CTAaBHTH IEJIU U CTPOUTH KU3HCHHBIE TUTAHBI.

JImyHOCTHBIE pe3ynbTaThl OCBOCHUA mnpeamera «buonorus» pocturarorcs B
€IUHCTBE Yy4YeOHOW U BOCIUTATEIBHON JEATEIbHOCTHU B COOTBETCTBUU C
TPAAULIMOHHBIMA POCCHUMUCKUMHU COLMOKYJIBTYPHBIMH, UCTOPUYECKUMU U JTYXOBHO-
HPABCTBEHHBIMHU IICHHOCTSIMH, TMPUHATHIMA B OOIIECTBE MpaBUJaMU M HOpPMaMU
MOBEACHUS W CIIOCOOCTBYIOT TMpoIleccaM CaMOIO3HAHUS, CaMOBOCIUTAHUS U
CaMOpAa3BHUTHS, PA3BUTUSI BHYTPEHHEHN MO3ULHUH JIUYHOCTHU, MATPUOTU3MA, YBAXKECHUS
K 3aKOHY WU NPaBOIOPSJZIKY, YEJIOBEKY TpyJa W CTaplieMy MNOKOJEHHUIO, B3AUMHOIO
YBOKEHHS, OEPEKHOTO OTHOILICHHS K KyJIbTYPHOMY HACIEIMI0 W TPAJAHUIUAM



MHOTOHAlIMOHAJIBbHOTO Hapoaa Poccuiickont denepanuu, NpUPOAE U OKPYNKAIOLIEH
cpexe.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOro npeaMera «buosorus» AoIKHbI
OTpakaTb TOTOBHOCTh W  CIOCOOHOCTh OOYYaroUIUXCsi PYKOBOACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH TMO3UIIMENH JIMYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAIMH,  TO3UTUBHBIX  BHYTPEHHUX  YOEXKJEHUN,  COOTBETCTBYIOIIMX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHICKOr0 OOIIECTBA, PACIHIMPEHUE >KU3HEHHOTO
ONbITA W OMNbITA JACATEIBHOCTH B MPOILECCE pealu3alldd OCHOBHBIX HaIpPABICHUI
BOCMUTATEIbHON AEATEIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCIMTAHUS:

c(hOpMUPOBAHHOCTh T'PAXKJTAHCKOU MO3UIIMU OOYYarOIIErocs Kak akKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUUCKOTO OOIIECTRA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U O0s3aHHOCTEH, yBaXKEHHUE 3aKOHA
Y TIPaBONOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATEILHOCTH MPH CO3IaHUU YICOHBIX
IMPOCKTOB, PEIICHUH Y4YEOHBIX W  TIO3HABATEIBHBIX  3a/]a4, BBIIOJTHECHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTD OTPEALIATh COOCTBEHHYIO MO3UIMIO 10 OTHOIICHUIO K SIBJICHUSAM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE YUYUTHIBATH B CBOUX JEUCTBUSX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOACH C pa3sHbIMU YOEKIACHUSMHU, KYJIbTYPHBIMU LIEHHOCTSIMH U
COLIMAJIBHBIM IIOJI0KEHUEM;

FOTOBHOCTb K COTPYJIHMYECTBY B IPOLECCE COBMECTHOIO BBIIIOJHECHUS
y4eOHBIX, TO3HABaTEIbHBIX M  HCCIEIOBATENbCKUX  3a7a4, YBAKUTEIHHOIO
OTHOIICHUS K MHEHHUIO ONIMOHEHTOB TNpU OOCYXKIEHUU CIHOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COJIEPKAHMUS;

TOTOBHOCTh K TYMAaHUTAaPHOM U BOJIOHTEPCKOU 1€ TEIBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHMCKON TPAKIAHCKON HICHTUYHOCTH, MAaTPHOTH3MA,
YBAXXEHUS K CBOEMY HapOAy, YyBCTBA OTBETCTBEHHOCTH Itepel PonuHou, roproctu 3a
CBOM Kpai, cBO PoanHy, CBOW A3BIK W KyJIbTYpPY, HIPOLLIOE W HACTOSAIIEE
MHOTOHallMOHAIBHOTr0 Hapoaa Poccuu;

LIECHHOCTHOE OTHOLICHUE K IMPUPOAHOMY HACIEAUIO U MAMATHUKAM IPUPOJIBI,
NOCTVKEHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/IE;

CIIOCOOHOCTH OLIEHUBATH BKJIA]] POCCUNUCKUX YUEHBIX B CTAHOBJICHUE U PA3BUTHE
OMoNOTHY, TIOHUMAHUS 3HAYCHHS OMOJIOTUH B MIO3HAHUH 3aKOHOB MPUPOJIBI, B )KU3HU
YeJI0BeKa U COBPEMEHHOTO O0IECTBA;

uaerHas yOeKJIEHHOCTbh, TOTOBHOCTh K CIyXeHUI0 M 3amure OTedecTsa,
OTBETCTBEHHOCTb 3a €ro Cy/p0y;



3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

OCO3HAaHMUE JYXOBHBIX IEHHOCTEN POCCUMCKOIO HApPO/a;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUSI, 3TUUECKOTO MTOBEICHNUS,

CIIOCOOHOCTh OIICHUBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOWUHUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTENSM, CO3JaHUIO0 CEMbH HAa OCHOBE
OCO3HAaHHOTO IPUHATUSA LEHHOCTEU CEMEMHON )KU3HU B COOTBETCTBUU C TPAAULMUSAMHU
Haponos Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAs OSCTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIICHUI;

MOHMMAaHUE 3MOIIMOHATIBHOTO BO3AEHUCTBUS )KMBOM MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXEHHIO B PAa3HbIX BUJIAX MCKYCCTBA, CTPEMIICHUE
MPOSIBIISITH KAUECTBAa TBOPUYECKOM JIMYHOCTH;

5) ¢usuvyeckoro BoCNUTAHHSA, (POPMHUPOBAHUSA KYJILTYPbl 310POBbS M
IMOLUMOHAJIBLHOIO 0JIArONMOJTYYHs:

MOHUMAHHUE U pean3alus 3J0pOBOro M 0€30MacHOro 0opasza KU3HH (310POBOE
NUTaHue, COOJIO/ICHNE TUTUCHUYECKUX TIPAaBUI U HOPM, cOaJaHCUPOBAHHBINA PEXKUM
3aHATAW HW  OTJABIXa, peryispHas (Qusnueckas aKTUBHOCTh), OEPEKHOrO,
OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHHUS K COOCTBEHHOMY (DH3UUYECKOMY H
MICUXUYECKOMY 3/10POBBIO;

NMOHMMAaHWE LEHHOCTA TMPaBUJ  HMHIAMBUIAYAJbHOTO M  KOJUIEKTUBHOTO
0€3011acCHOT0 MOBEJACHUS B CUTYAIHMIX, YTPOXKAIOIIUX 37I0POBBIO U KU3HU JTIOJIEH;

OCO3HAHHE TIOCICACTBUA M HENPHATHS BPEIHBIX IPHUBBIYCK (yHOTpeOaeHUS
aJIKOT'0JIsl, HAPKOTUKOB, KYpEHUSI );

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTBH K TPYlY, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00HU¢E;

FOTOBHOCTh K AaKTHUBHOW JESATEIBHOCTH TEXHOJOIMYECKOM M COLMAIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh WHUIMHUPOBATh, IUIAHUPOBATH W CAMOCTOSITEIBHO
BBITIOJIHATH TAKYIO JI€SITEIbHOCTD;

MHTEpPEC K pasnuyHbiM cepaMm mpodecCHOHATBHON AESTEIbHOCTH, YMEHHUE
COBepIIaTh OCO3HAHHBIM BBIOOp Oyaymiedl mpodeccun W peann30BHIBAThH
COOCTBEHHBIE KU3HEHHBIE TIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHWUI0O W CamMoOOpa3oBaHUIO Ha
MNPOTSHKEHUU BCEU )KU3HU;

7) 3K0JIOrM4eCKOro BOCIIMTAHMS

HKOJIOTHYECKH 1EJIECO00Pa3HOE OTHONICHHUE K MPUPOJE KAK MCTOUYHHUKY JKU3HU
Ha 3emiie, OCHOBE €€ CyIlIECTBOBAHU;



MOBBIIIEHUE YPOBHS 3KOJIOTMYECKOW KYJbTYpbl: HPUOOPETEHHE OMbITa
IUIAHUPOBAHUS TIOCTYIIKOB U OLEHKH MX BO3MOYKHBIX MOCJIEICTBUM ISl OKPY KaOIIEn
Cpebl;

OCO3HAHME TJIOOAIBHOIO XapakTepa H3KOJIOTMYECKHX MpoOdJieM U MmyTedl Hux
pelIeHHUS;

CIIOCOOHOCTh MCHOJIb30BaTh NPUOOPETaEMbIE MPU MU3yUYEHUU OUOJIOTUU 3HAHUS
M yYMEHHMS [puU  pElIeHHH  MpoOJjeM, CBA3aHHBIX C  palUOHAIbHBIM
MIPUPOAOIIOIB30BaHNUEM (COOJIIOIEHNE TTPABUII MIOBEICHUS B IPUPO/IE, HAPABIEHHBIX
Ha COXpaHEHHE paBHOBECHS B IKOCUCTEMAX, OXPaHy BUIOB, SKOCHCTEM, OnOChephl);

aKTUBHOE HENpUATHE ACHCTBUM, MPUHOCIIIMX BPEl OKpYXarouleid MpupoIHON
cpele, yMEHHE NPOrHO3MPOBATH HEOJIArONPHUSATHBIE SKOJOTUYECKHE IOCIIEACTBUS
OpeINpUHUMAEMbIX TEUCTBUN U MPeA0TBpallaTh UX;

HAJIMYUE PA3BUTOTIO SKOJIOTMYECKOTO MBIIIJICHUS, IKOJIOTMUECKOW KYJIBTYpHI,
OTbITA JIEITEILHOCTH SKOJOTMYECKOW HANPaBICHHOCTU, YMEHUSI PYKOBOJACTBOBATHCS
UMU B MO3HABATEIbHOW, KOMMYHUKATUBHON U COI[MAIILHON MPAKTUKE, TOTOBHOCTH K
Y4aCTHIO B MPAKTUYECKOM EATEIbHOCTH SKOJIOTUYECKON HANIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(OpPMHUPOBAHHOCTh  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHSA HAYKHM M OOIECTBEHHOM MpPaKTUKH, OCHOBAHHOIO Ha JHAaJore
KYJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHME S3BIKOBOM M YHUTATEIICKOW KYJIBTYPHl KaK CpEICTBa
B3aMMOJICHCTBHS MEXKY JIFOIBMU U IIO3HAHUS MUDA;

NOHMMaHue crneunpuk OHOJOTMM KaK HayKH, OCO3HaHuUA €€ poilil B
(opMUpPOBAaHUYU PALMOHATBHOIO HAYYHOTO MBIIUIEHHUS, CO3/aHUU LIE€JIOCTHOTO
OpEeJCTaBICHUsI 00 OKpYXKaloLeM MHpE Kak O €IUHCTBE IPHUPOJIbl, YEJIOBEKa HU
o0miecTBa, B IMO3HAHUU TNPUPOIHBIX 3aKOHOMEPHOCTEH W pELIEHUH MpodiIeM
COXPAaHEHUS IPUPOTHOIO PAaBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJOIMHM JUIsl COBPEMEHHOW IMBHJIM3ALIUU:
o0ecrieyeHnss HOBOTO YPOBHSI Pa3BUTUS MEIUIMHBI, CO3/IaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX peIIaTh PeCypCHbIE MPOOJIEMbI pa3BUTHS YEIOBEYECTBA,
MOMCKa IyTeH BBIXOJA M3 TJ00AIBHBIX SKOJOTHUECKHX MpodiieM U obecreueHus
[IEpeX0/ia K YCTOMUYMBOMY Pa3BUTHIO, PALMOHAIIEHOMY MCIOJIB30BAHUIO IPUPOIHBIX
pecypcoB U (OPMHUPOBAHUIO HOBBIX CTaHIapPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUHM OHOJOTMYECKMX 3HAaHUH B  LEJIX
MOBBIIIEHUSI O0IIEH KYJIbTYpbl, €CTECTBEHHO-HAYYHOW I'PaMOTHOCTHU, KaK COCTaBHOM
yacTu (PYHKIIMOHAIBHON IPaMOTHOCTH 00ydYaromuxcs, GopMUpyeMOil Ipu U3yuYeHUHU
OMOoJIOruH;

[IOHUMAaHUE CYIIHOCTU METOAOB II03HAHMS, HCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIOJb30BaTh I[OJIy4aeMble 3HaHUA Ui aHajau3a U



OOBSCHEHHUS SIBICHHUI OKpYKAlOLIEro MUpa M HPOUCXOASIIMX B HEM M3MEHEHHI,
YMEHHUE JeflaTbh OOOCHOBAaHHBIE 3aK/IIOUEHHS] Ha OCHOBE HAay4HbIX (AKTOB U
MMEIOIINUXCS JAHHBIX C LIEJIIO IMOJYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIB30BATh OMOJIOIMYECKHE 3HAHUS U
penieHus NpooJieM B peabHbIX )KM3HEHHBIX CUTYaIUsX;

OCO3HAHUE LIEHHOCTH HAy4YHOM JEATEIbHOCTH, I'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U UCCIIEA0BATEILCKYIO AEATEIbHOCTh HHANBUYAJIbHO U B IPYIIIIE;

FOTOBHOCTh M CIIOCOOHOCTh K  HENPEPHIBHOMY  O0pa3oBaHUI0 U
caM000pa30BaHUIO, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUW 1O OHONOTUH B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yJabTaThl OCBOCHHUS YydeOHoro mpeamera «buosorusy»
BKJIFOYAIOT: 3HAYyuMble Uil  (OPMHUPOBAHUS MHPOBO33PEHUSI  OOYYAIOUIUXCS
MEXTUCIUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOIeHAYyYHbIE TOHSTHSA, OTpPaKalolIue
IIEJIOCTHOCTh HAayYHOW KapTUHBI MHpa U CHEeUu(PUKYy METOJOB IO3HAHUSA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, JHEPIHs, SIBJIICHHE, IPOIIeCC,
CHUCTEMa, HAy4YHBIM (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
Uccle0BaHre, HAOI0ACHUEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTUX), YHUBEPCAIbHbBIC
yuyeOHble  JIeMCTBUA  (TO3HABaTeIbHBIE, KOMMYHHUKATHBHBIE, PETYJISITUBHBIC),
obecnieunBaromue GopmMupoBaHue (YHKIIMOHATBHON TPAMOTHOCTH U COIUAILHOU
KOMIIETCHITUM  OOYyYalolUXCs, CIIOCOOHOCTh  OOYYarIIMXCS ~ HMCIOJb30BaTh
OCBOCHHBIC MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUSI W YHUBEPCAJbHbBIC
ydeOHbIe JEHCTBUS B IO3HABATEIILHOW U COIMAIBHOM MPAKTHKE.

MeranpenMeTHbIe Pe3yJbTaThl OCBOCHHUSI TMPOTPAMMBbI CPEJIHETO  OOIIEero
00pa3oBaHUs TOJHKHBI OTPaXkKaTh:

OBaagenue YHUBEPCAJIbHBIMHU Y4eOHbIMH NMO3HABATEJbHBIMH
JEeUCTBUSIMMU:

1) 6a30BBI€E JJOrHUecKHe JeiCTBHS:

CaMOCTOSITEILHO bopMyIHpPOBATH u aKTyaJIU3UpOBaTh pobiemMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

WCMOJIb30BaTh IIPU OCBOCHWHM 3HAHUW MPUEMBI JIOTUYECKOTO MBIILUICHUS
(amanu3a, cMHTE3a, CpaBHEHHUS, KiacCH(pHUKAIIMU, 000OIICHHS), PACKPHIBATH CMBICI
OMOJIOTMYECKUX TIOHATUH (BBIICIATh MX XapaKTEPHBbIC INMPU3HAKH, YCTaHABIMBATH
CBSI3M C APYTMMH TTOHATHUSIMHU);

ompeAeisaTh IeW JEATEeNbHOCTH, 3ajJaBas MapaMeTpbl M KPUTEPUU UX
JOCTHIKEHUS, COOTHOCUTH PE3YJIbTaThl ICATEIBHOCTH C TTOCTABICHHBIMHU IEISMU;



UCIIOJIb30BaTh OMOJIOTMYECKUE TMOHATUSA AN OOBACHEHHS (DAKTOB U SIBICHUUN
YKUBOU IIPUPOBI,

CTPOUTH JIOTMYECKHE pacCyXJIeHUd (MHIOYKTUBHBIE, JI€AyKTUBHBIE, IO
aHAJOTMM), BBIBIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUYUS B paccMaTpUBAEMbIX
ABJICHUSX, (DOPMYIMPOBATH BHIBOJBI U 3aKIIOUEHUS;

MIPUMEHSATh CXEMHO-MOJIENIbHBIE CPEJCTBA AJIA MPEACTABICHUS CYIIECTBEHHBIX
CBA3€il M OTHOUIEHMH B H3y4yaeMbIX OHOJOTMYECKMX OOBEKTaX, a TakKkKe
MPOTUBOPEYHMM Pa3HOTO pOJA, BBIABICHHBIX B pPa3IUYHBIX HHPOPMALMOHHBIX
HMCTOYHUKAX;

pa3pabaTbiBaTh IUIaH pEIICHUS MpPoOJieMbl C Y4ETOM aHaiu3a HMEIOLIUXCS
MaTepUAJIbHBIX U HEMATEepUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B J€ATEIBHOCTb, OI[EHUBATH COOTBETCTBUE PE3YJIHTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCJIEACTBUH €SI TEIIbHOCTH;

KOOPJMHUPOBATH U BBIMOJHATH padOTy B YCIOBHIX pEaIbHOT0, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBAaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 0a30BBIE HCCIEA0BATEIbCKHE AeliCTBHS:

BJIa/IETh HABBIKAMHM Y4e€OHO-MCCIIEIOBATEIBCKON M IMPOECKTHOW NEeATEIbHOCTH,
HaBbIKAMU  pa3pelieHuss  MpoOJjeM,  CIOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TOMCKY METOAOB PEIICHUS MPAKTHUYECKUX 3a/1ad, TPUMEHEHUIO
Pa3JIMYHBIX METOJIOB MO3HAHUS,

UCITIOJIB30BATh PA3JIMYHbIE BUABI JEATEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHMUS,
€ro MHTEPIpETaLNH, TPEOOPa30BAHUIO U TPUMEHEHHUIO B yUEOHBIX CUTYAIUsX, B TOM
YHCJIe MIPU CO3aHUH YYEOHBIX M COLUATIBHBIX TPOEKTOB;

dbopMupoBaTh HAYYHBIM THUI MBIILICHUS, BIQJeTh HAyYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MIOHSATUAMHU U METOAAMU;

CTaBUTh W (OPMYJIHUPOBATh COOCTBEHHBIC 3aJaud B 00pa30BaTEIIBHOM
NEATEIbHOCTU U dKU3HEHHBIX CUTYaIUAX;

BBISIBIISITh IPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyaJlU3UpoOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUs, HAXOUTh apryMEHThI JIJIsl JOKa3aTeIbCTBA CBOUX
YTBEPKIEHUM, 3a7]aBaTh MapaMeTPbl U KPUTEPUH PELICHUS;

aHAJM3UPOBATH MOJTYYEHHbBIEC B XO/I€ PEIICHUS 3a/1aui Pe3yJIbTaThl, KPUTUYECKH
OLICHMBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBUSAX;

JlaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh LEJCHANPABICHHBI IMOUCK IMEPEHOCa CPEACTB M CHOCOOOB
NENCTBUS B TPOPECCUOHATBHYIO CpEAY;

YMETh NEPEHOCUTh 3HAHHSA B IIO3HABATEJIBHYIO M INPAKTHYECKYIO 00J1acTh
KHU3HEAEATEIBHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 Pa3HbIX IPEAMETHBIX 00IacTel;



BBIJIBUTaTh HOBBIE WJECH, NpeasiaraTh OPUTHMHAIbHBIC TMOAXOAbl U PEIICHHUS,
CTaBUTh IPOOJIEMBI U 33]1a4H, TOMYCKAIOLUIUE abTEPHATUBHbBIC PEILICHHUS.

3) padora ¢ unpopmanmei:

OpPUEHTUPOBATBHCS B PA3NMYHBIX MCTOYHMKAX MHPOpMaUUU (TEKCTE y4eOHOro
nocoOusi, HAyYHO-NOMYJSIPHOM  JIUTepaType, OHOJOTMYECKUX  CIIOBapsAX M
CIPAaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHbBIX, B lHTepHere), aHanmu3upoBaTh
MH(OPMAIUIO Pa3IMYHBIX BUIOB U ()OPM IPEICTABICHUS, KPUTUUECKH OLICHUBATh €€
JOCTOBEPHOCTh U HENMPOTUBOPEUYNBOCTH;

(GopMynHpoBaTh 3ampOChl U MPUMEHATh Pa3IMYHble METOAbl MPU TOUCKE U
otOope Owuonornueckol uHbOpPMAIMU, HEOOXOJUMON MJIsi BBIMOJHEHUS] YUEOHBIX
3azay;

npuoOpeTaTth OMBIT HMCIOJIB30BaHUS  HWH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH, COBEPUICHCTBOBATh KYJbTYPY AKTMBHOI'O HCIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSATEJIbHO  BBIOMpaTh  ONTUMAJIbBHYIO  (QOopMy  TIpelCTaBlICHUS
Ouosiorndueckoi nHpopmaruu (cxemMbl, rpaduKu, JUarpaMMbl, TaOJIHIIbI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAay4HBIA S3bIK B KauyecTBE CpelIcTBa TMpu padbore cC
Oouonornyeckoil  uMHpoOpMalMe: NPUMEHSATh  XUMHUYECKHe, (QU3NYECKUe U
MaTEeMaTUYEeCKUE 3HAKH M CHUMBOJIBI, (opMynbl, abOpeBHATypy, HOMEHKJIATYpY,
UCIIOJIb30BaTh U MPe0OpPa30BbIBATh 3HAKOBO-CUMBOIUYECKUE CPENICTBA HATJISITHOCTH;

BJIa/IETh HABBIKAMU PACIO3HABAHMS U 3aIUTHI HHGOpMALHH, NTHHOPMAIIMOHHON
0€30MacHOCTH JTUYHOCTH.

OBiajgeHue yHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU JI€HCTBUSIMH

1) o0menue:

OCYIIECTBIISITh KOMMYHHUKAIIMU BO BceX cdepax >KU3HHU, aKTUBHO Y4aCTBOBAThH B
Uanore Wik JUCKYCCHH IO CYIIECTBY OOCYXIaeMoil TeMmbl (yMeHHE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCUTEIHHO BBIMOJHEHUS TpejaraeMoun
3a/1a4M, YYUTHIBAThb WMHTEPECHl U COTJIACOBAHHOCTH MO3UIMUUA APYrUX YYaCTHUKOB
JMaJIora Uil JUCKYCCHH);

pacrio3HaBaTh HeBepOalbHbIE CpEACTBA OOIIEHUS, I[IOHUMATh 3HAYEHUE
COIMAJIbHBIX 3HAKOB, MPEMOCHIIIOK BOSHUKHOBEHUS KOH(MIMKTHBIX CUTYaIlUl, YMETh
CMSATYATh KOH(DJIUKTHI U BECTU MTEPETOBOPHI;

BIIQJICTh PA3IMYHBIMM CIOCOOaAMU OOIIEHHUS W B3aUMOJICUCTBUSA, TOHUMATh
HaMEpEeHUs APYTHUX JIOJIEH, MPOSBIATh YBAXKUTEIHLHOE OTHOIIEHUE K COOECETHUKY U
B KOpPpPEKTHOU popme popMyIrpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3PEHMSI C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eAITeJIbHOCTh:



MOHUMAaTh M MCIOJb30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHIWBUAYAIbHOU
paboTHl MpU penieHud OUOJOTUYECKON MpoOsieMbl, 00OCHOBBIBATh HEOOXOIUMOCTh
MIPUMEHEHUS TPYIIOBBIX (OPM B3aUMOACHCTBUS IIPU PEILICHUH Y4eOHOU 3a/1auu;

BBHIOMpaTh TEMATUKy W METOJbl COBMECTHBIX JEWUCTBUU C Yy4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJ€HA KOJUIEKTUBA;

NpUHUMATh  LEJIA  COBMECTHOW  JEATEIBbHOCTH,  OpPraHU30BBIBATH U
KOOPJAVUHUPOBATh JEUCTBUSA MO €€ JOCTHKECHHUIO: COCTAaBIISITh IUIAH JIEMCTBUM,
pacrpenensTh poiau ¢ Y4€TOM MHEHUW YYaCTHUKOB, OOCYXKIaTh pPE3yJbTaThl
COBMECTHOM paboThI;

OIICHUBATh KaUY€CTBO CBOETO BKJIAJIa M KAXJOTO yYaCTHUKA KOMaH/bI B OOIIUA
pe3ybTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE TIPOEKTHI, OIEHUBATh HJE€U C TO3UIMA HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B  PaA3JIMYHBIX
CUTYAITUSX, TPOSIBIISATh TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATHBHBIM.

OBJiaieHMe YHUBEPCAJbHBIMU PEryJATUBHBIMY J1€HCTBUAMU:

1) camoopranusanus:

UCITIOJIH30BaTh OMOJIOTUYECKUE 3HAHUSI JIJIS1 BBISIBIICHUSI MPOOJIEM M UX PEIICHUS
B )KU3HEHHBIX U YUYECOHBIX CUTYaIIHIX;

BbIOMpAaTh Ha OCHOBE OWOJOTMYECKUX 3HAHWM IIeJIeBblé W  CMBICIOBbBIE
YCTAHOBKM B CBOMX JEHCTBHUSAX M IMOCTYNKAaX MO OTHOUIEHUIO K JKUBOW INpPUPOJE,
CBOEMY 3/I0POBBIO U 3J0POBBI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh ITO3HABATEIBHYIO JEATEIbHOCTh, BBIABISATH
poOJIeMbl, CTaBUTh W (POPMYJIHUPOBATH COOCTBEHHBIC 3a7add B 00pa3oBaTEIbHOMU
NEATEIbHOCTU U dKU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH PELICHUS MPOOJIEMbl C YUYETOM HUMEIOIINXCS
pPECYpCcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTCHHM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacmupsTh paMKH y4eOHOTO NMPEeIMETa Ha OCHOBE JINYHBIX MPEANOYTEHHUI;

JenaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pELICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIoCcOOCTBOBATH (POPMUPOBAHUIO U TPOSBICHUIO IIIMPOKOH APYIUIIUU B pa3HBIX
0o0nacTsaX 3HAHWMN, TMOCTOSHHO TOBBIMIATH CBOW 0OOpPa30BATENBbHBIA W KYJIbTYPHBIN
YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CUTYyalMsM, BHOCHUTb KOPPEKTHUBBI B JIESATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;



BJIAJI€Th HaBbIKAMU MO3HABATEIbHON pe(IeKCHH KaK OCO3HAHUSI COBEPIIAEMBIX
NEUCTBUA W  MBICIUTEIBHBIX [POLIECCOB, HUX PpPE3YyAbTaTOB M OCHOBaHWH,
UCIIOJIb30BaTh MPUEMBI peQIEKCUU JUIsl OLIEHKHM CHUTyalud, BbIOOpa BEPHOTO
peLIeHu;

yMETh OLICHMBAaTb PUCKA U CBOEBPEMEHHO NPUHUMATh pELICHUsA 110 HX
CHIKECHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTHl JAPYIUX IIPU aHAJIU3€ pe3yJIbTaTOB
NEATEIIbHOCTH,

3) npuHATHE Ce0NA M IPYTUX:

OPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHMBBl M apryMEHThl JPYIMX [PU aHaJIHU3€ pPE3yJbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYrMX Ha OLIMOKY;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C TO3UILIUHU APYTOro YEIOBEKa.

NPEAMETHBIE PE3YJIbTATHI

[Ipeamernpie pe3ynbTaThl ocBoeHHs mnporpamMmmbl COO mno Ouosioruud Ha
0a30BOM ypOBHE BKIIIOYAIOT crienu@uyeckue g yueOHoro mnpeamera «buomorus»
Hay4yHbIe 3HAHUS, YMEHUA M CHOCOOBI JEWCTBUI TO OCBOCHMIO, MHTEPIPETAIUU U
peoOpa3oBaHUIO0 3HAHHM, BHUJIBI JESITEIHHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUW B Pa3IMYHBIX Y4EOHBIX CHUTyallUiX, a TakKe B peajbHBIX
KU3HEHHBIX CHUTYaIlUsiX, CBSI3aHHBIX C Owuojorumedd. B mporpamme mnpenMeTHbIe
PE3yNIbTATHI IPEICTABIICHBI TI0 TO1aM 00y4YEeHHS.

[IpenmeTHble pe3ynbTaThl OCBOCHUS yueOHOro mnpeamera «buonorus» ¢ 10
Klacce OKHBI OTPAXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUM O MECTE W POJU OMOJOTUU B CHCTEME HAyYHOTO
3HAHMS €CTECTBEHHBIX HayK, B (JOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTUHBl MHpa U HAyYHOT'O MHPOBO33PEHUSA, O BKJIAJE POCCHUMCKUX M 3apyOEikKHBIX
Y4EHBIX-OMOJIOTOB B Pa3BUTHE OUOJIOTHH, (YHKIIMOHAIBHONW TPAMOTHOCTH YelIOBEKa
JUISL PEIICHUS dKU3HEHHBIX 3a/1a4;

YMEHHUE paACKpBhIBAaTh COJEPKAHUE OMOJOTMUYECKHMX TEPMUHOB U TIOHSTHUM:
KU3Hb, KJIETKA, OPraHu3M, MeTaboau3M (0OMEH BEIIECTB W MPEBPAIICHUE YHEPTHH),
roMeoctaz  (caMoperyisilus), ypOBHEBas  OpraHu3alMs  JKMBBIX  CHUCTEM,
CaMOBOCIIPOM3BEACHUE (PENPOAYKIHS), HACIEACTBEHHOCTb, U3BMEHYMBOCTh, POCT U
pa3BUTHE;

YMEHUE U3Jaratb OUOJIOTUYECKHE Teopuu (KIETO4Hasi, XpPOMOCOMHas,
MyTAaIMOHHAS, IICHTPaJbHas JOTMa MOJIEKYJISIpHON Onosiorun), 3akoHs! (I'. Menaens,
T. Moprana, H. . BaBunoBa) u ydeHuss (0 LEHTpaXx MHOrooopasus u



MPOUCXOXKICHUS KyIbTypHbIX pacTteHuid H. V. BaBuiiosa), onpeaensiTe rpaHUIbl UX
MPUMEHUMOCTH K JKHUBBIM CHCTEMaM;

YMEHHUE BJIaJE€Th METOJAMU HAyYHOT'O NMO3HAaHUA B OMOJIOTMH: HAOJIOIEHUE U
OMMCAHKWE J>KUBBIX CHUCTEM, IPOIECCOB W SBJICHUH, OpraHW3alus W TPOBEICHUE
OMOJIOTHYECKOTO DKCIIEPUMEHTA, BBIIIBI)KCHHE THUITOTE3bI, BBISBICHHE 3aBUCHMOCTH
MEXIY HWCCIEAyeMbIMA BEJIMYMHAMU, OOBSICHCHUE IMIOJYYCHHBIX PE3YJIbTAaTOB,
WCITOJIb30BAaHHBIX HAYYHBIX IMOHSATHHA, TECOPUH M 3aKOHOB, YMEHHUE JIeJIaTh BBIBOJIBI Ha
OCHOBaHHH TOJTYYEHHBIX PE3YJIbTATOB;

YMCHHE BBIJICTATh CYIICCTBCHHBIC IMPU3HAKH BUPYCOB, KIETOK MPOKAPUOT U
DYKapHOT, OJHOKJICTOYHBIX W MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOCHHOCTH
IIPOIIECCOB: OOMEHA BEIISCTB M MPEBPAIICHHS JHEPTHMH B KJIETKE, (OTOCHHTE3a,
IUTACTHYECKOTO M JHEPreTHYECKOTO OOMEHa, XEMOCHHTE3a, MHUTO03a, Meho3a,
OIUTOJIOTBOPCHMS,  Pa3MHOXKCHHS, HWHAWBUAYAJLHOTO  PAa3BUTHS  OpTraHHW3Ma
(oHTOTEHE3);

YMCHHE TPUMCHATh TOJYYCHHBIC 3HAHUS JJIA OOBSICHCHUS OHMOJOTHYCCKUX
IPOIIECCOB W SIBJICHHWM, I MPUHATHS TMPAKTUYSCKHX PEIICHUN B IMOBCEIHEBHOMN
KU3HA C ILEJIbl0 oOecredeHus: Oe30MacHOCTH CBOETO 3JI0POBbSI U 3J0POBBS
OKPYXKAIOIIUX JIFOJICH, COOJIFOJICHHSI HOPM T'PaMOTHOTO TIOBEJICHHUS B OKpY)KaroIieih
NPHUPOJHON Ccpejle, TMOHMMaHWEe HEOOXOJUMOCTH HCIOJb30BaHUS JOCTHIKECHUH
COBPEMEHHOM ounonoruu u OMOTEXHOJIOTU TUTSI PaIMOHAIEHOTO
IPUPOIOTIOIH30BAHUS;

yYMEHHE pelaTh AIEMEHTApHbIE TeHETUUECKHUE 3a]Ja4l Ha MOHO- U TUTHOPUTHOE
CKpEIIMBaHUE, CLEIMJICHHOE HAaCleIOBaHHWEe, COCTaBISATh CXEMbl MOHOTHOPHUIHOTO
CKpEIIMBaHUS JJIsl PECKa3aHusl HACJIeI0BaHUS PU3HAKOB Yy OPTaHU3MOB;

yYMEHHE BBHITIONHATh JIAOOpPATOPHBIE W TIPAKTHYECKHE pabOThl, COONIOAATH
npaBuia Ipu pabore ¢ yueOHBIM H J1a00OpPaTOPHBIM 000PYI0BaAHUEM;

YMEHHE KPUTHUYECKH OIEHHWBATh W HWHTEPHPETUPOBATH HMHGOPMAIIUIO
OMOJIOTUYECKOTO  COJIEP)KaHMs, BKJIIOYAIONIYIO TICEBJOHAYYHBIE 3HAHUS W3
Pa3TUYHBIX MCTOYHUKOB (CpeACcTBa MaccOBOM HWH(OpMAIUU, HAYYHO-MOMYJSPHBIC
MaTepHuasibl), STUYECKHUE aCIEKThl COBPEMEHHBIX WCCICIOBAHUNA B OHOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MMCHbMEHHBIC U YCTHBIE COOOIIEHUS, 00001Ias
Ononornyeckyo nHPOpPMAIHIO U3 HECKOJIbKUX UCTOYHUKOB, TPAMOTHO MCIIOJIb30BaTh
MOHSATUWHBINA annapat OUOJIOTHH.

IIpeameTHBIe pe3ynbTaThl OCBOCHUSA ydeOHOro mnpeamera «buomorus» 6 11
Klacce NOIKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHWA O MECTE W POJU OMOJOTUU B CHCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTUHBI MUPa W HAYYHOTO MHUPOBO33PEHUS, O BKJIAJE POCCHHCKUX U 3apyOeHBIX



Y4€HBIX-OMOJIOrOB B pa3BUTHE OMOJIOTHH, (PYHKIMOHAIBHON IPAMOTHOCTH YEJIOBEKA
JUTSL peLIeHUs AKU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COAEp)KaHWE OMOJIOTMYECKUX TEPMUHOB U MOHSTHI: BUI,
MONYJISIIUSL, TEHO(OHI, HBONIONUSA, ABUXKYIIME CUIbl ((aKTOpbl) SBOJIIOLNH,
MPUCTIOCOOJICHHOCTh OpPraHM3MOB, BHUAO000PA30BaHUE, HKOJIOTHMYECKUE (HAKTOPHI,
HKOCUCTEMA, NMPOAYLIEHThI, KOHCYMEHTBI, PEAYLEHTHI, LIEH MTUTaHUs, SKOJOTnYecKas
nMpamMujia, OuoreoreHo3, ouocdepa;

yMEHHE u3JlaraTh Ouosiorudyeckue Teopur (3BostolionHas teopus Y. JlapBuHa,
CUHTETHYECKasi TEOpHUsl SBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTU (3apOJbIIIEBOrO
cxoactea K. M. bapa, uepeioBaHus TJIaBHBIX HANpaBJIeHUH U myTel sBomtonnu A. H.
CesepuoBa, yuenuss o Ouochepe B. M. Bepnanckoro), ompenensitb TpaHHUIbl HX
MPUMEHUMOCTHU K )KUBBIM CUCTEMAaM;

yMEHHE BJIAJIETh METOJAAMHU HAyYHOrO MO3HAHUS B OMOJIOTMM: HAOIIOJEHUE U
OMMCAHME >KMUBBIX CHUCTEM, IPOLIECCOB M SBJICHUM, OpraHu3anus M MpPOBEIACHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIBIXKEHHE TUIIOTE3bl, BBHIABICHHUE 3aBUCUMOCTH
MEXIYy HWCCICAYEMbIMU BEJIMYMHAMHU, OOBSICHEHHE TMOJYYCHHBIX pE3yJbTaTOB,
UCITOJIb30BAHHBIX HAYYHBIX IMOHSITHH, TEOPUN U 3aKOHOB, YMEHUE JIeJIaTh BBHIBOJIbI Ha
OCHOBAHUU TMOJTYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIACIATh CYIIECTBEHHbIE TMPU3HAKU CTPOCHHUS OHOJOTMYECKUX
OOBEKTOB: BHJIOB, TOMYJSAIUH, MPOAYLUEHTOB, KOHCYMEHTOB, PEAYLIEHTOB,
OMOreolleHO30B M DKOCHCTEM, OCOOCHHOCTH IPOLIECCOB:  HACIEICTBEHHOM
U3MEHUYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHI000pa30BaHUS, MPUCIOCOOJICHHOCTH
OpPraHU3MOB, JIEUCTBUS IKOJIOTHYECKUX (AaKTOPOB HA OPTraHU3MBbI, IEPEHOCA BEUIECTB
U TIOTOKA YHEPTUM B IKOCUCTEMAX, AHTPOIIOINEHHBIX U3MEHEHUI B SKOCUCTEMAX CBOEH
MECTHOCTH, KpYTOBOPOTa BEIIECTB M OMOreOXMMHUYECKHUX IIMKIOB B Onocdepe;

YMEHHE NPUMEHSTh TMOJYYCHHBbIC 3HAHUA IS OOBSCHEHHUS OWOJIOTHYECKHX
MPOLIECCOB W SIBJICHUM, ISl MPUHATHSA IPAKTUYECKUX PEIICHUH B MOBCEIHECBHOMU
KU3HA C LeJbl0 o0ecreyeHusi Oe30MacHOCTH CBOETO 3/I0POBbsI U 370POBBSA
OKpY’KaIOIUX JIIOJIeH, COONIIOIEHUs HOPM TPaMOTHOTO MOBEJCHHUS B OKpY’KaIOLIEH
OPUPOJHOM cpesne, MOHMMaHHE HEOOXOJUMOCTH UCHOJIb30BaHUS JOCTHXKEHUHN
COBPEMEHHON OMOJIOTUU JUIs1 PAllMOHAIBHOTO MPUPOIOIIOIb30BAHUS;

YMEHHUE pemiaTh dJIeMEHTapHbIe OMOJIOTHYECKHE 3a7a4H, COCTaBIATH CXEMBbI
MepEHOCa BEIIECTB U SHEPTUU B SKOCUCTEMAX (LIETH TUTaHU );

YMEHHUE BBITIONHITh JTAa0OpATOPHBIE W TIPAKTHYECKHE paboOThI, COOJIONATH
nmpaBwuiIa mpu paboTe ¢ yueOHBIM U Ja00PaTOPHBIM 00OPYIOBAHHUEM;

YMEHUE KPUTHYECKH OIICHUBATH U MHTEPIIPETUPOBATh HHPOPMAIIHIO
OMOJIOTUYECKOTO COIePKaHUS, BKIFOUAIOIIYIO IICEBIOHAYYHbBIC 3HAHUS U3
Pa3TUYHBIX KICTOYHUKOB (CPEICTBA MacCOBOW MH(OpMAIINN, HAYIHO-TIOMYJISIPHBIC



MaTtepualbl), pacCMaTpUBATh INI00ATbHbBIE HKOJIOTUYECKUE MPOOIeMbl
COBPEMEHHOCTH, ()OPMHUPOBATH IO OTHOIIECHUIO K HUM COOCTBEHHYIO O3ULHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHU, 000011as
OMOJOrNYEeCKyI0 HH(DOPMALUIO U3 HECKOIBKUX UCTOYHUKOB, IPAMOTHO MCIOJIb30BaTh
MOHATUIHBIN anmapaT OMOJOTUH.

Conepxanue 00y4yeHust

10 KIIACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHU C OOIIECTBEHHBIMU, TEXHUUYECKUMU U
JIPYTUMU €CTECTBEHHBIMU HaykaMu, puocoduei, STUKOMN, ICTETUKON U TIPABOM.
Ponw 6uonoruu B popMupoBaHrM COBpEMEHHON HayqyHOU KapTUHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

MeTopl MO3HAHUS KUBOM MPUPOII (HAOII0CHUE, IKCIIEPUMEHT, ONKICAHUE,
U3MepeHue, Kiaccu(pukalus, MoJeIMpOBaHUE, CTATUCTHYECKass 00pad0OTKa TaHHBIX ).
JdeMoHCcTpanuu:

Iloprpetsl: Y. JapBun, I'. Mennens, H. K. Konbsnos, /Ix. Yorcon u @. Kpuk.
Tabnuipl U cxeMbl: «MeTObl TO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble 1 MPpaKTHYeCKHE PA0OTHI:
[Tpaktnueckas padora Ne 1. «Vcnonb30BaHUE a3 IMYHBIX METOJIOB ITPU U3YUCHHUH
OHOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI H MX OPraHU3AIUSA.

JXKusblie cuctemsbl (0MOCUCTEMBI) KaK MpeaMeT u3ydeHus: ouonaoruu. OTimnyure KUBbIX
CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CgoiicTBa OMOCHCTEM M MX pa3HOOOpa3ue. YPOBHU OpPraHU3alMKH OMOCHCTEM:
MOJICKYJISIPHBIN, KIIETOYHBIA, TKAHEBBIN, OPraHU3MEHHBIN, MOMYJISLIMOHHO-BUI0BOM,
9KOCHCTEMHBIN (OMOTCOIICHOTUICCKHM ), OnOChEpHBIH.

JdemoncTpanum:

Tabmuiiel u cxembl: «OCHOBHBIC TPU3HAKH KU3HUY, « Y POBHH OpPTaHU3AIUHU KHUBOU
MIPUPOABI».

O6opynoBanue: moaenb Monekyisl JJHK.

Tema 3. XumMHn4ecKui COCTaB U CTPOEHHE KJIETKH.

XUMHYECKUN COCTaB KJIETKU. XUMHUYECKHE JJIEMEHTBI: MAaKPO3JIEMEHTHI,
MHKPO3JIEMEHThI. Boia 1 MUHEpaIbHbIE BEIIECTBA.



@DYHKITMY BOJBI 1 MUHEPAIBHBIX BEIIECTB B KJIeTKe. [lommepkanrne 0CMOTHIECKOTO
Oasauca.

benku. CoctaB u cTpoeHHe 0€IKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
Heszamennmbie 1 3aMEHUMbIE aMUHOKHUCIOTH. AMUHOKHCIIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbI OCIKOBON MOJIEKYIIbI (IEpBUYHAS, BTOPUYHAS, TPETUUHAS U
YeTBEPTUYHAS CTPYKTYypa). XUMUUYECKHE CBOMCTBA OeskoB. buonornueckue QpyHKuu
OEJIKOB.

depmMeHTHI — Onosoruueckue karanuzaropbl. CTpoeHue pepmMeHTa: akTUBHBIN LEHTP,
cyocrpatHas cnenupuyHoctb. Kopepmenrsl. Butamunbl. OTinnuust GepMeHTOB OT
HEOpPraHMYECKUX KaTalu3aToOpOB.

VYrneBonbl: MOHOCAaXapu/bl (TJII0K03a, pudo3a u Ae30KCuprudo3a), Aucaxapusl
(caxapo3sa, J1akT03a) ¥ nonucaxapusl (Kpaxmal, INIMKOTeH, LEUII0103a).
buonoruyeckue GyHKIMH YTIIE€BOIOB.

Jlunuael: Tpurauepuibl, Goconunuisl, crepouisl. I'uapodunsHo-ruapodoOHbIe
cBoiicTBa. buonorunueckue ¢pyHkuuu munuaoB. CpaBHEHHE YIIIEBO0OB, OCIKOB U
JUNUAO0B KaK UCTOYHUKOB YHEPTUH.

Hyxneunossie kucnorsl: JJHK u PHK. Hykneotuabr — MOHOMEpPBI HYKIEMHOBBIX
kucnot. Ctpoenue u pynkiuu JJHK. Crpoenune u pynkiuu PHK. Bugst PHK. AT®:
CTpOECHHE U (QYHKIUHU.

HI/ITOHOFI/I}I — HAayKa O KJICTKC. Knerounas TCOPHUA — IIPUMCECP B3aHMOH€ﬁCTBHH I/I,Zleﬁ u
(1)aKTOB B HAYYHOM IIO3HAHHU. MCTOI[BI N3YUYCHHA KIICTKU.

Krnerka kak nenoctHas xuBasi cuctema. O01ue mpu3Haku KJIETOK: 3aMKHYTas
HapyxHas MmeMmOpaHna, Mmojekyibl JJHK kak renernueckuii anmapar, cucreMa CUHTE3a
Oernka.

Tunbl KIIETOK: SyKapuoTHieckasi U mpokapuoruyeckasi. OCOOEHHOCTH CTPOCHUS
npokapuoTHuecKoi kieTku. Kiierounas crenka 6akrepuii. CTpoeHue
AYKapUOTUYECKON KIIETKU. OCHOBHBIE OTINYUS PACTUTEIBHOM, )KUBOTHON U IpHUOHOU
KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYPHI KJIIETOK — KJIETOYHAsI CTEHKA, ITTUKOKAJIHNKC, UX
¢ynkiuu. [nazmatndyeckas memOpana, e€ cBoiictBa u pyHkiuu. [luronnazma u eé
opranousl. OnHOMeMOpaHHble opranouasl kietku: IIIC, annapat ['onbaxwy,
nu30coMbl. [1oryaBTOHOMHBIE OPTaHOU Bl KJIIETKU: MUTOXOHAPHUH, TUIACTHU/IBI.
[Ipoucxoxxaenne MUTOXOHIpUH U Tactud. Bunsl mnactun. HememOpanHbie
OpPraHOUbI KIETKH: pUOOCOMBI, KJIETOUHBIN LIEHTP, LIEHTPUOIU, PECHUUKHU, KIYTHKU.
OyHKIMK OPraHOUIOB KJIETKU. BKiTroueHus.



SAnpo — perynsaTopHbli HeHTp kiaeTku. CTpoeHue sapa: sjaepHas 000JI04Ka,
KapuoIuiasma, XpOMaTUH, SAPBIILIKO. XPOMOCOMBI.

TpaHcoOpT BEMIECTB B KIETKE.
JdeMoHcTpanum:

IMoptpetsl: A. JIeBenryk, P. I'yk, T. [lIBann, M. llIneiinen, P. Bupxos, /[x. Yortcos,
@. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Juarpammel: «PacripeneneHne XuMUUYECKUX 3JIEMEHTOB B HEKUBOM MIPUPOJEY,
«Pacmipenenenne XUMUYECKUX AJIEMEHTOB B KUBOU IIPUPOJEN.

Tabauuet u cxembl: «Ilepuoanydeckas Tabina XUMUYECKUX 2JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbI BOJbD», «brocunTtes Oenka», «CTpoeHue MoseKyJbl 6enkay, «CTpoeHue
depmenta», «Hykinennosbie kucnotsl. JJTHK», «Ctpoenue monekynst ATD»,
«CTpoeHune 2yKapuOTUYECKON KIETKW», «CTpOoeHue :KUBOTHOU KIIETKN», «CTpocHHe
PacCTUTENIBHON KIETKW», «CTpOEHHE MPOKAaPUOTUYECKOM KIETKW», «CTpoeHue sapa
KJIETKI», «YTJIEBOJBI, «JIMIHIBIY.

O6opyaoBaHue: CBETOBOM MUKPOCKOII, 000PyA0BaHUE AJIsl IPOBEACHMUS
HAOJIIOICHUI, U3MEPEHUI, IKCTIEPUMEHTOB, MUKPOTPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX M OAKTEpHUATbHBIX KIIETOK.

JlaGopaTopHble 1 MPpaKTHYeCKHE PA0OTHI:

JIabopartopnas padota Ne 1. «M3yueHne KaTaIUTUYECKON aKTUBHOCTU (DEPMEHTOB
(Ha mpuMepe aMuIa3bl WK KaTajaasbl)y.

JIabopatopnas padota Ne 2. «M3yueHue cTpoeHUsI KIETOK PACTEHUH, )KUBOTHBIX U
OaxkTepuii Mo MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpEnapaTax U X OMUCAHUEY.

Tema 4. ’KuzneaeaTeJJbHOCTL KJIETKH.

OOmeH BemiecTB, WK MeTa00JIu3M. ACCUMIIISINS (TUTACTUYECKUNA 0OMEH) U
TUCCUMUIIAIS (PHEPTeTHUEeCKU OOMEH) — JIBE CTOPOHBI €MHOTO MpoIiecca
MeTtabonm3ma. Poib 3aKOHOB COXpaHEHHUS BEIIECTB U DPHEPTUU B TOHUMAHUHU
MeTadoIu3Ma.

Tunsl 0OMeHa BemecTB: aBTOTPOHBIN U reTepoTpodHbIiA. Ponb pepmMeHTOB B
oOMEHE BEIECTB U MPEBPAIICHUH SHEPTUH B KIICTKE.

dortocunTe3. CBeToBast U TeMHOBas ¢asbl poTocunTe3a. Peakiuu potocuaTE3A.
DddexTuBHOCTH poTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A IS KU3HHU Ha 3emiie.
Brnusinue ycnoBuii cpeaipl Ha (POTOCHHTE3 M CIIOCOOBI MTOBBIIIICHUSI €T0
MPOYKTUBHOCTHU y KYJbTYPHBIX PACTEHUH.



XemocuHTe3. XeMOCUHTE3UPYIOIIKe OaKkTepun. 3HAUCHUE XEMOCUHTE3a JJIs )KU3HU
Ha 3emuie.

DHepreTdeckuii 0OMEH B KIIeTKe. Paciiensenne BemecTs, BbIACICHUE U
aKKyMyJHUPOBaHUE YHEPTHH B KJIETKE. DTalbl SHEPTETHUECKOTO oOMeHa. [ mukomus3.
Bbpoxxenne u ero Buasl. KuciopoaHoe okuciaeHne, WIH KIETOYHOE JbIXaHHE.
OxucnurensHoe pochopunrpoBanue. IPPEKTUBHOCTh IHEPTETUUECKOTO OOMEHA.

Peakiuu matpuunoro cuntesa. ['enetnueckas unpopmanus u JJHK. Peanuzanus
reHeTHYecKor nHpopmanuu B KieTke. ['eHeTHueckuii Koa 1 ero CBOMcTBa.
Tpanckpunuus — matpuunbiii cuaTe3 PHK. Tpancnsiuust — 6GuocunTte3 6enka. DTamsl
tpancisauuu. Kogupoanue aMmuHokuciot. Posib pubocoM B GnocunTese Oenka.

Hexknerounsie hopmbl xu3HU — BUpYChl. McTopust oTkpbiTus BUpycos (/1.

. BanoBckwit). OcOOEHHOCTH CTPOEHUS U KU3HEHHOTO 1IMKJIa BUPYCOB.
bakrepuodaru. bonesnu pactenuii, )KUBOTHBIX U YEJIOBEKA, BHI3bIBAEMbIE BUPYCAMH.
Bupyc ummynonedunuta yenoseka (BUY) — Bo30ynurens CITM/la. O6paTHas
TPAHCKPUIIIMS, peBepTaza u uurerpasa. [lpodunakrruka pacnpocTpaHeHus BUPYCHBIX
3a00sIeBaHM.

JdeMoHCcTpanum:

IMoptpetsi: H. K. Konsuos, /. Y. UBanosckuii, K. A. Tumupszes.

Tabnuiel u cxembl: «Tumbl nuTanusy, «Metadoauzm», «MUTOXOHIPUSY,
«HepreTuyeckuii oOMen», «Xmoporact», «Dotocunrtesy, «Ctpoenne [JHK»,
«CtpoeHnue u GpyHKIUOHUPOBaHHUE reHay, « CuHTe3 Oenkay, « 'eHeTuYecKuii Koy,
«Bupycw», «baktepuodarn», «CTpoeHue u sxu3HeHHbIN 1uki Bupyca CITNda,
Oaktepuodaray, «Permmukarus JJHK».

O6opynoBanue: moaenu-amminkanuu «Y asoenne JJHK u Tpanckpumniusy,
«buocunres 6enka», «CTpoeHue KIeTku», Moaenb cTpykTypsl JJHK.

Tema 5. Pa3MHokeHHe M MHAUBUIYAJIbHOE PA3BUTHE OPTAaHU3MOB.

Krnerounsrit ki, Win )KU3HEHHBIN UK KieTku. UHTepdasza u mutos. [Iporneccs,
nporekaromue B uHTepdasze. Permkanus — peakuus marpuddoro cunre3a JJHK.
Crpoenune XxpoMocoM. XpOMOCOMHBIN HA0Op — KapuOTHIL. JIUIUIONTHBIN 1
raruIOuAHBIA XPOMOCOMHBIE HA0OpKI. XpoMmaTuabl. [{luTomornueckie 0OCHOBBI
Pa3sMHOXXEHUS U MHAUBUIYAJIBHOTO PAa3BUTHs OPTaHU3MOB.

Jlenenue kietku — MuTo3. Ctaauu muto3a. [Iporecchl, Mporucxosiine Ha pa3HbIX
CTaIusIX MUTO3a. brnonornueckuii CMbICI MHUTO3A.

[IporpamMmmupyemasi TuO€Nb KIETKHA — arlonTo3.



@dopMbl pa3MHOKEHHUSI OPraHU3MOB: Oecrosoe U MmosoBoe. Busl 6ecrnonoro
pPa3MHOKEHUS: AeNICHUE HAa/IBOE, TOYKOBAHKUE OJHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BereTaTUBHOE pa3MHOKeHHe. IcKycCTBEHHOE KIIOHUPOBAaHUE
OpPraHU3MOB, €r0 3HauUeHHE JUIs CeIEKINN.

IlonoBoe PaSMHOXKCHUC, €TO0 OTINYUA OT Oecmooro.

Meito3. Ctaguu meriosa. [Iponeccesl, nmpoucxoasuue Ha ctaausax meiosa. [lopegenune
XpoMmocoMm B Mero3e. Kpoccunrosep. brosiornueckuii CMbIC U 3HAaUEHHUE MEHO03a.

["amerorenes — mpoiiecc 00pa3oBaHus MOJOBBIX KJIETOK Y )KUBOTHBIX. [10os10BBIE
JKeJe3bl: CEMCHHUKH U SsMIHUKH. OOpa3oBaHUE U Pa3BUTHE MOJOBBIX KIETOK — raMeT
(ciepmaro3ou, sIIEKIeTKa) — ciepMaTorete3 u oporeHes. OcoOEHHOCTH CTPOEHUS
ANLEKIETOK U criepMaTto3ouaoB. Omnonorsopenue. [lapreHorenes.

NunuBuayanbHoe pa3BUTHE (OHTOTEHE3). DMOPHUOHAIILHOE pa3BUTHE (IMOPHUOTEHE3).
Dranbl SMOPUOHAIBHOTO Pa3BUTHSI Y TTO3BOHOYHBIX JKHBOTHBIX: IpOOJICHNE,
racTpyJsius, opranorenes. [loctaMOpruoHaibHOE pa3BUTHE. THIIBI
OCTAMOPHOHAIILHOTO PAa3BUTHS: MPSMOE, HenpsiMoe (JTMUMHOYHOE). BiusiHue cpenbl
Ha pa3BUTHUE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIC BBI3bIBATH BPOXKIEHHBIC YPOJICTBA.

Poct u pa3Butne pactenuii. OHTOreHe3 I[BETKOBOTO paCTEHUS: CTPOCHHE CEMEHH,
CTaJIUU Pa3BUTHUS.

JdeMoHcTpanum:

Tabmuiel u cxeMbl: «D@OPMBI pa3MHOKEHUS OPTaHU3MOBY, «JIBOMHOE
OIUIOJOTBOPEHHUE y IIBETKOBBIX PACTEHUI», «BereratTuBHOE pa3MHOXKEHHE
pacteHuiy, «/lenenue kinetku 6akrepuity, «CTpoeHHe MOJOBBIX KIETOK», «CTpoeHue
XpoMocoMbly, «KiteTounbii mukny, «Pemmkanus [JHK», «Mutosy, «Meinos3»,
«IIpsimoe u HEenmpsiMoe pa3BUTUEY, «['aMeToreHe3 y MIEKOMUTAIOUX U YEJIOBEKaY,
«OCHOBHBIE CTaUU OHTOT€HE3a.

O06opynoBaHue: MUKPOCKOII, MUKpoTperapaThl «CriepMaToO30U bl
MJIEKOITUTAIOIIETO», «SANIEKIETKa MIEKOITUTAIOMIEr0», «KapnoKnHe3 B KIeTKax
KOpENIKa JyKa», MarHUTHasE MoJAeb-annkanus «Jlenenune kinetkm», moaens JJHK,
MoieNIb MeTa(a3zHol XPOMOCOMBI.

JlaGopaTopHble U NpaKkTU4ecKne padoThbI:

JlaGoparopnas pabora Ne 3. «HabnrogeHne MuTo3a B KIIeTKaX KOHYMKA KOPEIIKa
JIyKa Ha TOTOBBIX MHKPOIIpEnapaTaxy.

JlaGopaTtopnas padota Ne 4. «M3ydyeHue cTpoeHus MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenapaTaxy.

Tema 6. HaC.]IeI[CTBeHHOCTb H UBMCHYHUBOCTH OPraHu3smMoB.



[Ipenmer u 3agaun renetuku. Mcropus pa3BuThs reHETUKU. Posib U TONOTUY U
SMOPHUOJIOTUYU B CTAHOBJIIEHUH I'€HETUKH. BKaa pocCUICKUX U 3apyOeKHBIX YUEHBIX
B pa3BUTHE I'€HETUKU. MeTo/1bl TeHETUKH (THOPUI0IOTUYECKUM, ITUTOT€HETUUECKUT,
MOJIEKYIsIpHO-TeHeTHUeCcKUii). OCHOBHBIC T€HETHUECKUE MOHATH. ['eHeTnuecKas
CHMBOJINKA, UCIIOJIb3yEMasi B CXEMaX CKPELIMBAHUM.

3aKOHOMEpPHOCTH HACJIEIOBaHMsI MPU3HAKOB, yCTaHOBICHHEIE [ . Mennenem.
MonorubpuHoe ckpemuBanue. 3aKoH eIMHO00pa3usi THOPUIOB MIEPBOTO
nokoJieHus. [IpaBuio TOMUHUPOBaHUS. 3aKOH pacIICTUICHHS MPU3HAKOB. | nmoTe3a
YUCTOTHI raMeT. [1oTHOe ¥ HeTOJTHOE TOMUHUPOBAHHUE.

JuruOpuaHOe CKpenuBanue. 3aKOH HE3aBUCUMOTO HACIICIOBAHUS MTPU3HAKOB.
[{uToreHeTUYECKHE OCHOBBI IUTHOPUTHOTO CKPEITUBAHUS. AHATU3UPYIOIICE
CKkperuBaHue. Mcnonb30BaHe aHAM3UPYIOMIETO CKPEIINBAHUS JIJIST OTIPE/ICIICHUS
F€HOTHIIa OCOOH.

CIICHJIGHHOG HACJICAOBAHUC ITPU3HAKOB. Pabora T. MopraHa 110 CHCIVIICHHOMY
HaCJICOOBAaHUIO I'CHOB. HapymeHHe CHCINICHUA IT'CHOB B PC3YJIbTATC KPOCCHUHI'OBCPA.

XpOMOCOMHaH TCOPUA HACIICACTBCHHOCTH. I'eneTuueckue KapThl.

I'eneruka mnomna. XpOMOCOMHOC OIIPCACIICHUC I10JIa. AYTOCOMLI M ITOJIOBBIC
XPOMOCOMEI. ['omorameTHbie 1 I'eTCPpOraMCTHBIC OPraHU3MBbI. HaCJIGIIOBaHI/IG
IMPU3HAKOB, COCIINICHHLIX C ITOJIOM.

HN3menunBocTh. BUIbI N3MEHUMBOCTH: HEHACJIEACTBEHHAS M HAacJIeICTBEHHas1. Pob
cpeabl B HEHACJICACTBEHHON M3MEHYMBOCTH. XapaKTepUCTHKa MOAU(PUKAITMOHHON
W3MEHUYMUBOCTH. BapuanimoHHbIi psil 1 BapualiioHHas kpubasi. Hopma peakiyu
npu3Haka. KojiinuecTBeHHbIE M KaUECTBEHHbIC MPU3HAKK U UX HOpMa PEaKIIUU.
CgoiicTBa MOIU(PUKAIIMOHHOW H3MEHUUBOCTH.

HacnencrBennasi, wim reHoTUNIMYECKasi, I3AMEHUYUBOCTh. KoMOMHaTHBHAS
U3MEHYMBOCTh. Mel03 1 TI0JIOBOM MPOIECC — OCHOBA KOMOMHATUBHOM
U3MEHUYMBOCTU. MyTalinoHHas u3MeHYMBOCTh. Kimaccudukanust MmyTanuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa 1 mpuuuHbl MyTanuii. MyTtareHabie (hakTOpHI.
3aKOH TOMOJIOTHYECKHUX PSAOB B HacleacTBeHHON n3ameHunBocty H. M. BaBuiosa.

BHGHI[epHaﬂ HaCJICACTBCHHOCTDb U H3MCHYHNBOCTD.

I'enetuka yenoBeka. Kapuorun yenoBeka. OCHOBHBIE METO/Ibl TCHETUKH YEJIOBEKA:
reHeaJIOTUYeCKHUI, OJTM3HEIOBBIN, IIUTOT€HETUUECKUM, OMOXUMHUYCCKUH,
MOJEKYIsIpHO-TeHeThUecKuid. COBpeMEHHOE ONpeieICHUE TeHOTHIIA:
MOJITHOT€HOMHOE CEKBEHHUPOBAHUE, TCHOTUITMPOBAHUE, B TOM YHUCJIE C TOMOIIBIO
[T11P-ananu3a. HaciencTBeHHbIC 3a001€BaHMS YE€IIOBEKA: TEHHbBIE 0OJIC3HHU, OOJIC3HU
C HACJIEJCTBEHHOW MPEIPACIIONIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTtnueckue u reuepaTuBHble MyTauuu. CTBOJIOBBIE KIETKU. [[puHIIMIIBI



310pOBOr0 00pasa KU3HH, TUarHOCTUKH, TPO(QUIAKTUKY U JICUEHUSI TEHETUYECKU X
Oone3Hell. MeuKo-reHeTHYeCKOe KOHCYJIbTUPOBAaHNE. 3HAY€HUE METULUHCKON
IE€HETHKHU B IPEIOTBPALCHUH U JICYEHUU T€HETUUECKHUX 3a00JIeBaHUI YETOBEKA.

JdeMoHcTpanum:

IMoptpetsl: I'. Menaens, T. Mopran, I'. ne ®pu3s, C. C. UerBepukos, H.
B. Tumodees-Pecosckuii, H. 1. BaBumnos.

Tabauiiel u cxeMbl: «MOHOTHOPUTHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKasI
OCHOBa», «3aKOH PACHICIJICHUS U €r0 IUTOTCHETHYECKasi OCHOBa», «3aKOH YHUCTOTHI
ramer», «urubpuaHoe ckpeniuBanmey, «l{lutosoruueckne OCHOBBI AUTHOPUTHOTO
CKpeluBaHusy, «Menos», «B3auMoIeNCTBUE aJuIeIIbHBIX TEHOBY, «I €HETUYECKHE
KapThl PACTEHUM, )KUBOTHBIX U YEJIOBEKay, «I '€HeTHKa 1o1ay», «3aKOHOMEPHOCTH
HacCJIeI0BaHus, CIEILNICHHOTO € MOJIOM», «KapuoTHIIbl YeI0BeKa U JKUBOTHBIX»,
«Buapl uaMeHUMBOCTHY, «MoaudukanonHas U3MEHYUBOCThY, «HacnenoBanue
pesyc-akropan, «['eHeTnka rpyni KpoBu», «MyTalimoHHass HK3MEHUUBOCTH.

O6opynioBaHue: MOJEIHU-ANIIUKAINN « MOHOTHOPHUIHOE CKPEIIIMBAHUEY,
«HemnonHoe nomunupoBanuey, «JIurundpunnoe ckpemmpanuey, «Ilepexkpéct
XpOMOCOM», MUKPOCKOIT 1 MUKpoTipenapat «/[po3oduna» (Hopma, MmyTaiuu OpMsI
KPBUILEB U OKPACKHU Teja), repdapuit «I opox moceBHOM».

JlaGopaTopHble 1 MPpaKTUYeCKHE PA0OTHI:

Jlaboparopnas padota Ne 5. «3yduenue pe3yabTaToB MOHOTHOPUIHOTO U
TUTHOPUAHOTO CKPEIIMBAHUS Y APO30(UITBI HA TOTOBBIX MUKpPOIIpENapaTaxy.

JIabopatopnas padota Ne 6. «M3yuenne MoanpuKaiMOHHON U3MEHUYHNBOCTH,
IIOCTPOCHUE BAPUALIMOHHOIO PSAJIa U BAPUALIMOHHOW KPUBOWY.

JlaGopatopnas padota Ne 7. « AHaNW3 MyTaluii y 1po30¢puiabl Ha TOTOBBIX
MUKpOIIperapaTaxy.

[TpakTrueckas padota Ne 2. «CocTaBieHue U aHaJIA3 POJOCIOBHBIX YETOBEKA.
Tema 7. Cenexkuusi opranuzMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U IIpoliecc. 3ap0oxkKAEHUE CEIEKIIMU U JOMECTUKALIMS. Y YeHUE
H. . BaBunoBa o neHTpax mpouCcX0oXACHUS U MHOTO0Opa3ust KyJIbTYPHBIX
pactenuii. LleHTpbl MPOUCXOKICHUS JOMAIIHUX KUBOTHBIX. COPT, MOpoAa, MITaMM.

CoBpeMeHHbIe METO/Ibl CeNEeKIIMU. MaccoBbId U UHIUBUAYAIbHBI OTOOPHI B
CEJIEKIIMH pacTeHUH U )KUBOTHBIX. OIleHKa 3KCTephepa. bIu3KkopoIcTBEHHOE
ckpemuBanue — HHOpuAWHT. Ynctas nuaus. CKpelnBaHue YUCThIX JTUHUH.
I'eTeposuc, unm rubpuanas cuna. HepoAacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.



Otnanénnas rubpunusanus u e€ ycnexu. FMIcKkycCTBEHHBIN MyTareHe3 1 MoJIy4eHHe
MOJUILIIONAO0B. JIOCTHIKEHUS CENEKIUU PACTEHUN, )XUBOTHBIX U MUKPOOPTaHU3MOB.

buoTexHonorus kak oTpacib NpOU3BOJICTBA. ['€HHAsA HHXKEHEPHUs. JTalbl CO3JaHUS
pekomOunanTHo# JIHK u Tpancrennsix oprann3MoB. KieTounast HHXeHEpUsi.
Knerounsie kynbTypbl. MUKPOKIOHAIIEHOE pa3MHOKEHUE pacTeHuil. KimonupoBanue
BBICOKOMPOIYKTHUBHBIX CEIbCKOX03IMCTBEHHBIX OPTaHU3MOB. DKOJOTUYECKUE U
studeckue npoodaemel. MO — reneTrnuecku MOAU(DUIIMIPOBAHHBIE OPTaHU3MBI.

JlemoHCTpaIu:

IHoptpersl: H. Y. Basuios, 1. B. Muuypumn, I'. JI. Kapneuenko, M. ®@. lIBanos.

Tabauiiel u cxeMbl: kapTa «LIeHTpBI MPOUCXOXKICHHUS U MHOT000pa3usl KyJIbTYPHBIX
pactenuit», «Ilopoabl TOMaTHUX KUBOTHBIX», «COpTa KyIbTYPHBIX PACTEHUII»,
«Otnanéunas rubpunuzanus», «Padotel akagemruka M. @. MBanosay,
«JTonummonaus», «O0bEKTH OMOTEXHOJIOTUMNY, «KIIETOUHBIE KYJIBTYPHI U
KIIOHUpOBaHUE», «KOHCTPYHPOBAHUE U IIEPEHOC TEHOB, XPOMOCOM.

O06opynoBaHue: MYJISKH TUIOJ0B U KOPHETIOAOB AUKUX (DOPM U KYJIBTYPHBIX COPTOB
pacreHuii, repoapuii «CelbCKOXO3SIMCTBEHHBIC PACTCHUSY.

JlaGopaTopHble 1 MPpaKTHYeCKHE PA0OTHI:

Okckypcust «OCHOBHBIE METO/IBI U JOCTUKEHUS CEJIEKIIUN PACTEHUN U )KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIIMIO, TUIEMEHHYIO epMy, COPTOUCTIBITATEIbHBIN Y4acTOK, B
TEIUTMYHOE XO3MCTBO, TAOOPATOPHIO arpOYHUBEPCUTETA HIIM HAYYHOTO LIEHTPA)».

11 KIJACC

Tema 1. DBoIOIIMOHHAA OMOJIOT HSl.

[Ipennoceiku BO3HUKHOBEHUS OBOJIIOIMOHHOW TEOPUU. IBOJIOIMOHHAS
Teopuss U e€ Mecto B Oumonoruu. BrusHue 5BOIIONMOHHOW TEOPUM Ha pPa3BUTHE
OMOJIOTHH U APYTHX HAYK.

CBunmerenscTBa  JBOJIONHH.  [la€OHTONOTMYECKUE:  IMOCIEI0BATEIbHOCTD
MOSIBJICHUS BUJOB B TMAaJCOHTOJIOTHYECKOW JICTONHUCH, TMEpeXOoiaHbie (QOPMBI.
buoreorpadguueckue: cxoacTBo U paznuuue GayH u Giaop MaTEPUKOB H OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA UM pazNuyusi SMOPHOHOB pa3HBIX BHUOB
MO3BOHOYHBIX. CpaBHHUTENBbHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, AaHAJIOTHYHBIC,
PYIMMEHTapHBIE OpraHbl, AaTaBU3MbBL. MOJNEKYIAPHO-OMOXUMUYECKHE: CXOACTBO
MEXaHU3MOB HACJICICTBCHHOCTH M OCHOBHBIX META0ONMYECKHUX TyTeH Yy BCEX
OpraHU3MOB.

OpomonuonHas  Teopuss Y. JlapBuHa. IIpeanochbUiku  BO3HUKHOBEHUS
napBuHU3MA. [[BKymue CHIIBI 3BOJIONMH BUIAOB 10 JlapBuHy (M30BITOYHOE



pPa3MHOXEHUE TPU OrPAHMYEHHOCTH PECYpCOB, HEOIpeAeN€HHAas W3MEHYUBOCTb,
O6opb0a 3a CylllecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Boaonnn (CTI) u e€ 0CHOBHBIE MOJIO0KEHUS.

MuxkposBostonus. [lomynsiius kak eaAuHIa BUAA U BOJIOLUU.

JBuxymue cuiibl ((hakTopbl) SBOJNIONUU BUAOB B Ipupoae. MyTalMOHHBIN
npolecc 1 KOMOWHATUBHASL U3MEHUYUBOCTD. [lomynsiiuoHHble BOJHBI U Apel] reHoB.
N3onsauua u murpanus.

EctecTBeHHblii oTOOp — HampaBisoomuid Qaxtop 3Bomonuu.  Dopmbl
€CTEeCTBEHHOT0 0TOOpAa.

[IprcnocOONIEHHOCTh OpPraHU3MOB Kak pe3ysbTarT 3Bodtouuu. [Ipumepsl
OpUCTIOCOOJIEHUI Y OPraHu3MOB. ApOoMOP(O3bl U UNO-aIaNITALIUH.

Bun u  BupooOpazoBanume. Kpurepum  Buga.  OcHOBHbIE  (OpPMBI
BUI000pa3oBaHusi: reorpauyeckoe, 3K0JIOrHIecKoe.

MakpoosBomonus.  @Dopmbl  3BoJOUMH:  (UIETHYECKas, JUBEpPreHTHas,
KOHBEpTeHTHasl, nmapasiensHas. HeoOpaTuMocCTh 3BOJIOIMH.

[IpoucxoxeHne OT HeCHeUUaIM3UPOBaHHBIX MpeakoB. I[Iporpeccupyromias
cnenuanu3anus. AganTuBHAs pajraiiysl.

JdeMoHcTpanum:

IHoptpersl: K. JIunnen, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenb, . Mromep, A. H. Ceepiios.

Tabnuuel n cxembl: «Pa3Butue opranmdeckoro Mupa Ha 3emuie», «3apoAbIlIIu
MO3BOHOYHBIX KUBOTHBIX», «ApXEoNnTepuKcy, «@opMbl O0PHOBI 3a CYIIECTBOBAHUE,
«EctecTBeHHBIN 0TOOpP», «MHOTOOOpa3nWe COpPTOB pacTeHuit», «MHoroobpasue
OopoJI AKUBOTHBIX), «Tomynsauuny», «MyTanuoHHas U3MEHYUBOCTH,
«Apomopdoss», «Uaumoananranum», «OOmas aereHepanusy, <«JBIKyIIue CHIIbI
sBomonuny, «Kapra-cxema wmapmpyra nyremectBusa Y. Jlapsunay, «bopnba 3a
cymectBoBanue»,  «lIpucmocobiennocts  opranm3moBy»,  «I'eorpaduueckoe
BUI000pa3oBaHuE», « IKOJOTUUECKOE BU000PA30BAHUE).

O6opyaoBaHue: KOJIEKINS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH, HA0Op
IJIOJIOB M CEMSsH, KoJUIeKIus «[IpuMepshl 3alIUTHBIX MPUCTIOCOOICHUHN Y JKUBOTHBIX),
Monenb «OCHOBHBIE HamNpaBiICHUS »3BOJNIOLUM», 00BEMHas Moaenb «CTpoeHue
TOJIOBHOT'O MO3T'a II03BOHOYHBIX Y.

buoreorpadguueckass kapta Mupa, KoJulekius «®DOpMBI  COXPaHHOCTH
HCKOIMAaeMbIX JKUBOTHBIX U pacTeHUI», Moaenb anmiukanus «Ilepekpéct xpoMmocomy,
BIIaXXHble  mpenapatel  «Pa3Buthe  Hacekomoro»,  «Pa3BuThe  AATYLIKNY,
MuKponpemnapat «JIpo3odunay (Hopma, MyTaruu GOpMbI KPBUTEEB U OKPACKH TETIA).

JlaGopaTopHblie U MPaAKTHYECKHUE PA0OTHI:

Jlaboparopnass pabora Ne 1. «CpaBHeHHE BHIOB MO MOP(POIOrHYECKOMY
KPUTEPUIO».



Jlaboparopnast pabota Ne 2. «Omnucanue npucnocoOJEHHOCTU OpraHu3Ma u eé
OTHOCHUTEIJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U pa3BUTHE KM3HHM HA 3eMuie.

JloHay4dHbBIE TPENCTABICHUS O 3apOXKACHUU JKU3HHU. HaydHble THMIOTE3bI
BO3HUKHOBEHHUSl JKM3HM Ha 3emuie: aOuoreHe3 M MaHCHEpMHs. XUMUYECKas
HBOMIIOIUS. AOUOTeHHBIH CHHTE3 OpPraHMYECKUX BEIIECTB M3 HEOPraHUYECKHUX.
OKCIIEpUMEHTAIIBHOE TOATBEPKIACHUE XUMHUYECKOW 3BoMonMU. HavyanbHble 3Tansl
ouonornyeckoil sBomtonuu. ['mnoresa PHK-mupa. ®@opmupoBaHue MemMOpaHHBIX
CTPYKTYp ¥ BO3HHKHOBEHHE IMPOTOKIETKH. IlepBble KIETKM M HX 3BOJIIOLUSL.
DopMHUPOBAHUE OCHOBHBIX T'PYIII )KUBBIX OPTaHU3MOB.

PasButre xu3Hu Ha 3emie mo 3pam M nepuojaM. Kartapxeil. Apxeickas u
nporepo3oiickass dpbl. [lanmeo3olickas spa u €€ MEpPHOJBI: KEMOPHUICKUIA,
OPIOBUKCKHH, CUITYPUNCKUHN, TEBOHCKUN, KAMEHHOYT OJIbHBIN, [IEPMCKUH.

Me3zo3o0Kckas 3pa 1 €€ NepUoibl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiitHo3olickass »3pa u €€ TepuoAbl: MAJCOTCHOBBIM, HEOTCHOBBIN,
AHTPONOT€HOBBIM.

XapaKTepUCTUKA KIMMaTa M TEOJIOTMYECKUX MpoueccoB. OCHOBHBIE ATallbl
HBOJIIOIMU PACTUTEIBHOTO U KUBOTHOrO Mupa. Apomopdo3bl y pacTeHHil u
*KUBOTHBIX. [TosiBIIEHUE, paclBET U BBIMUPAHUE TPYIIN )KMBBIX OPTaHU3MOB.

Cuctema OpraHM4YecKOro wmupa Kak oOTpaxkeHue 3Bomouud. (OCHOBHBIE
CUCTEMATHYECKHUE TPYIIBI OPraHU3MOB.

OBOJIOIMS YeNOBEKa. AHTPOIOJIOrUS Kak Hayka. Pa3BuTue mpelncTaBieHUR O
IPOUCXOXKAEHUU ueloBeka. MerToapl uW3yuyeHus aHTponorene3a. CxoacrBa H
pa3inyus YeI0BeKa U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHHUE YETIOBEKa.

JBuxyiue cuibl (hakTopsl) aHTponoresesa. HacinencrBeHHass ”3BMEHYUBOCTh U
€CTeCTBeHHBIM 0TOOp. OOIIEeCTBEHHBIN 00pa3 KM3HU, U3TOTOBIICHUE OPYIUNA TPY.a,
MBIIICHHUE, PEYb.

OCHOBHbBIE CTaguMM W BETBHU SBOJIOLMHM YEJIOBEKA: aBCTPAJIONHUTEKH, YeloBeK
yMedbid, YenoBek npsaMoxoasamnil, YenoBek HeaHIepTalIbCKuil, YenoBeK pa3yMHBIN.
Haxonku nckonaeMbIX OCTaTKOB, BPEMS CYIIECTBOBaHUS, 00JIaCTh pacCIpOCTPaHEHUS,
00BEM TrOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIHSL.

Yenoseueckue packl. OCHOBHBIE OOJIBIIIME paChl: €BpOTICONIHAS (€Bpa3uiicKasi),
HErpo-aBCTpAJIONHAsA (3KBATOpUaIbHasl), MOHIOJIOUIHAS (a3UAaTCKO-aMEpUKaHCKas).
YepTbl NpPHUCIOCOOJEHHOCTH IPEACTABUTENIEH YETOBEYECKUX pPAac K YCIOBHUAM
cymiectBoBaHus. EquHCcTBO yenoBeueckux pac. Kputuka pacusma.

JlemoHcTpanum:

IToptpetsr: ®@. Penu, JI. Ilactep, A. WM. Omapun, C. Mumnep, I'. FOpu, Y.

JlapBuH.



Tabmumer u cxembl: «Bo3amkHoBeHme CoNHEYHOM CHCTEMEI», «Pa3Burue
opraHuueckoro  mupa», «PactutenbHas  kietka», <« KuBoTHasi  KIeTKay,
«IIpokapuotnueckas kieTka», «CoBpeMeHHas CcHCTeMa OpPraHUYeCcKOro MHUpay,
«CpaBHEHHE aHATOMUYECKHMX YEPT CTPOEHUS 4YEeJIOBEKa M YEJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MECTa MAaJEOHTOJIOIMUYECKIX HAX0I0K MPEJKOB COBPEMEHHOTO
yenoBekay, «/lpesHenmme sronm», «/lpesHue moau», «llepBble CcoBpeMEHHBIE
moan», «YeroBedueckue pach».

O6opynoBaHnue: MYJISDKH «IIpoucxoxaeHue YEJI0BEKa» (6rocThI
aBCTPAJIONUTEKA, NUTEKAHTPONa, HEaHJepTaliblia, KPOMaHbOHIIA), CJENKU WIU
U300pakeHUsT KaMEHHBIX OpYAUN MEepBOOBITHOTO uYeloBeka (KaMHU-UYOMIIEpHI,
pyouia, ckpebiia), reoXpoHoJIorudeckasi Tabauia, Koiekius «@opMbl COXpaHHOCTH
MCKOITA€MBbIX )KUBOTHBIX U PACTECHUI.

JlaGopaTopHble U MPaAKTHYECKHE PA0OTHI:

[Ipaktuueckas pabora No 1. «J3ydyeHHe HCKOMaeMblX OCTATKOB PACTEHUU U
KUBOTHBIX B KOJUICKIIASIX).

OKcKypeus «DBOJIIOIMS OPraHUYEecKoro mMupa Ha 3emie» (B €CTeCTBEHHO-
HAYYHBIN WM KpaeBeaueCKuil My3eil).

Tema 3. Oprann3mMsbl 4 OKpYy:KaIinas cpeaa.

DKoJorusl KaKk Hayka. 3aJadd M paslieNbl SKOJOTUU. METOoIbl 3KOJOTHUYECKUX
UCCIIEN0BAaHUN. DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOWTaHHS OpPraHMW3MOB: BOJIHAS, HA3EMHO-BO3JYIIHAs, IMOYBEHHAs,
BHYTPUOpPraHW3MEHHAs.

Okonornyeckue  ¢akropsl. Kiaccupukanus 3KOJIOTHUECKHX  (PaKTOPOB:
abuornyeckue, OWOTHMYECKME U aHTPOIMOTeHHblE. JIeHCTBHME HIKOJOTHYECKHUX
(hakTOpOB HAa OPTaHU3MBI.

Abuotnueckue (HakTOphl: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTONEPHUOIU3M.
[IpucriocoGyieHnss  OpraHu3MOB K  JICHCTBHIO  aOMOTHYECKUX  (DAKTOPOB.
buonornueckue puTMBbI.

buotnyeckue daxTopel. Buasl GnoTHuecknx B3aUMOJEUCTBHUI: KOHKYPEHITHS,
XUIIHUYECTBO, CUMOMO03 u ero Qopmel. [lapazutusm, koomepanus, MyTyajau3M,
KOMMEHCaNM3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCANM3M, HEHUTPAIU3M.
3HaueHUEe OMOTUYECKHX B3aUMOJCUCTBUM ISl CYIIECTBOBAHMS OpPraHU3MOB B
MIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE  XapaKTepUCTHUKH  nomyiasuud. (OCHOBHBIE  MOKa3aTENH
MONYJISIIIUU: YUCIEHHOCTb, IUJIOTHOCTh, POXKIA€MOCTb, CMEPTHOCTb, MPUPOCT,
Murpanus. J[MHaMuka 4uciIeHHOCTH MOMYISLUHA U €€ PEeryIIsiusl.

JdeMoHcTpanum:

[Moptpetsi: A. I'ymbonbar, K. @. Pynbe, 3. ['ekkerns.



Tabmuubsl 1 cxembl: kKapta «lIpupomaubie 30HBI 3emiun», «Cpenbl oOUTaHUS
opranu3mMoBy», «®Dortonepuoausm», «llonmynsauun», «3aKOHOMEPHOCTH PpOCTa
YUCJICHHOCTHU NONYyIAuu uHy3opun-tydenskuy, «llumniesbie nenm.

JlabopaTopHbIe M IpaKTHYeCKHe padoThbI:

Jlaboparopnas padota Ne 3. «Mopdonoruueckue 0COOEHHOCTH PACTCHHUM W3
Pa3HBIX MECT OOUTAHUS.

Jlaboparopnas pabora Ne 4. «BnusiHHe CBeTa Ha POCT U Pa3BUTHUE UYEPEHKOB
KOJIeycay.

[Ipaktuueckas padora Ne 2. «Iloacy€T MIOTHOCTH MOMYJNSIUI pa3HBIX BHUJIOB
pacTeHun».

Tema 4. Cood1iecTBa M 3K0JI0rH4eCKHE CHCTEMBI.

CooOmiectBo opraHu3mMoB — OuoineHo3. CTpyKTypsl OHOLIEHO3a: BHIOBa,
NpoCTpaHCTBeHHAas, Tpoduueckas (mumieBas). Buabl-gomuHaHThl. CBs3U B
OuoIieHO3e.

Dkoniorudyeckue cucrteMmbl (d9kocucTemsbl). IloHstue 00 »dKocucremMe U
ouoreorieHoze. @DYHKIMOHAIBHBICE KOMIIOHEHTBI  OKOCHUCTEMBI:  MPOIYICHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BEmIeCTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpodudeckue (nuieBsie) ypoBHU 3KOcUCTeMbl. [IuiieBsie 1ienu u cetu. OCHOBHBIC
MOKa3aTeIM JKOCUCTEMBbI: Ouomacca, MPOAYKIHUA. OKOJOTUYECKUE MHUPAMMUIBIL:
NPOAYKIUU, YHMCIEHHOCTH, Ounomaccbl. CBONCTBA OKOCUCTEM: YCTOWYHUBOCTD,
camoperymsinus, pazputue. CyKIeccus.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PeK. DKOCUCTEMa XBOMHOTO UITU
MIUPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTeHHBIE  JKOCHUCTEMBI. ATPOIKOCUCTEMBI. YpOosKOCUCTEMBI.
buonoruyeckoe u X03MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpasue kak (¢dakTop yCTOWYMBOCTH dKocucteM. CoxpaHeHHe
OMOJIOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

VYuenne B. W. Bepnanckoro o Ouocdepe. I'panuiipl, coctaB u CTPyKTypa
ouoceprr. KuBoe BemectBo u ero QyHkiuu. OcobeHHocTH Ouochepsl Kak
rII00AIbHON dKOCHCTEMBI. J[MHaMHuueckoe paBHOBeCHE U OOpaTHas CBS3b B
o6uocdepe.

KpyroBopoTsl BemecTB U OMOTCOXMMUUYECKHE ITMKIBI AJIEMEHTOB (Yriiepona,
a3oTa). 30HAbHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBedecTBo B Onochepe 3emin. AHTPOIIOTCHHBIE M3MEHEHUS B Ouocdepe.
I'moGanbHBIE IKOTOTUYECKUE MPOOTIEMBI.

CocymiecTBoBaH#ne MpUpobl U denoBedecTBa. CoxpaHeHHe OMOpPa3HOOOpa3ms
KaKk OCHOBa ycroiumBocTH Owuocheprl. OCHOBA palMOHATIBLHOTO YTPABICHUS
MPUPOJIHBIMUA pECYpCaMHM M UX HCMHOJb30BaHUE. J[OCTHKEHHS] OMOJIOTMM M OXpaHa
MIPUPOJIBI.



JdeMoHcTpanum:

IToptpersr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl n cxemsl: «llumieBble nenu», «bUOLEHO3: COCTaB U CTPYKTypay,
«IIpuponubie cooOmectBa», «llenum nuTanus»y, «IKoJOTHYECKass MHUPAMUIAY,
«buocdepa u uyenosek», «IKocUCTEMA IIUPOKOJIUCTBEHHOIO Jiecay, «IKOCHUCTEMA
XBOMHOro  Jiecay, «buoueHo3  BomoéMa»,  «ArpoueHo3»,  «lIpumepHbie
AHTPOIIOTEHHBIE BO3JECHCTBUS HA NPUPOAY», «BakHeWIlne UCTOUHUKH 3arps3HEHUs
BO3/lyXa U TPYHTOBBIX BOJ», «llouBa — BaxkHelmias cocraBistomias Ouochepb»,
«®akTopsl nerpagaunu nousy, «IlapHukoBsiit 3 PexT, «PakTopsl pagMOAKTHBHOTO
3arpsisHeHust Ouocdeps», «OOmas crpykrypa Ouocheps», «PacnpocTpaHeHue
KU3HU B Oumocdepe», «O30HOBBIN 3KpaH Ouochepr», «Kpyrosopor yriepona B
ounocheper», «KKpyroBopot a3ora B mpupoe».

ObopynoBanue: «Tunuuneie OuWOLIEHO3BI», TepOapuit
«PactutenbHble coobliecTBay, Kouiekuuu «buonenos», «Bpenurtenu BakHEWIIHUX

MOACIb-allIlJINKall v
CEJIbCKOXO03IMCTBEHHBIX KYJIbTYDP», rep6ap1/11/1 N KOJJICKIIUH paCTeHI/Iﬁ N XUBOTHBIX,

MPUHAJICKAIIME K Pa3HbIM SKOJIOTHUECKUM TpyInaM oJHoro Bujaa, KpacHas kHura
Poccuiickoit deaeparuu, n300paxeHus OXpaHsIeMbIX BUJIOB PACTEHUM U )KUBOTHBIX.

TEMATHYECKOE IINTAHUPOBAHHME

10 KVIACC
Ne | HaumeHoBaHHe KosinyecTBO 4YacoB JnekTpoHHbIe (U POBbIE)
n/n paszesioB U Bcer | KonTposibHble pa6oThl | [IpakTu | 0Opa3oBaTesbHBIE PECYPChI
TeM 0 yecKue
porpamMMbl paboThl
1 Buosiorus kak 2 0.5 [[BubanoTeka LOK
HayKa https://m.edsoo.ru/7f41c292]]
2 KuBbie 1 [[BubanoTeka LOK
CHUCTEMBI U UX https://m.edsoo.ru/7f41c292]]
opraHusanus
3 X¥MUYeCKUU 8 1 [[BubanoTeka LOK
COCTaB U https://m.edsoo.ru/7f41c292]]
CTpOoeHUe
KJIeTKHU
4 Kusnenesarenb | 6 [[BubanoTeka IOK
HOCTb KJIE€TKH https://m.edsoo.ru/7f41c292]]
5 PasMHoOKeHUEe 5 1 [[BubanoTeka IOK
U https://m.edsoo.ru/7f41c292]]
WH/WBU/lyaJIbH
oe pa3BUTHE
OpPraHu3MOB
6 HacnenctBeHH 8 1.5 [[BubanoTeka LLOK
OCTb U https://m.edsoo.ru/7f41c292]]
M3MEHYUBOCTb




OpraHW3MOB

Cenekuusg
OpTraHHU3MOB.
OcHOBBI
OMOTEXHOJIOTH
U

[[BubaumoTeka LIOK
https://m.edsoo.ru/7f41c292]]

8

PesepBHoe
BpeMs

[[BubamoTeka LIOK
https://m.edsoo.ru/7f41c292]]

OBILEE

KOJIMYECTBO YACOB

10 [TPOT'PAMME

34




TEMATHUYECKOE IINTAHUPOBAHUE

11 KIIACC
HaumenoBanue  KosuvecTBo yacos DJIeKTPOHHBbIE
Ne pa3jaesioB u (undposbie)
Kourpoububie | IIpakTHyeckue
n/m| Tem Bcero o0pa3oBartejibHbIE
padoThI padoTsbI
NPorpamMmbl pecypcbl
| DBOIIOIMOHHAS 9 | bu6mmoreka [IOK
Oouosorus https://m.edsoo.ru/7f41cc74
Bo3aukHOBEHUE Bu6 OK
2 U pa3BUTHE 9 0.5 nomrotexa [
https://m.edsoo.ru/7f41cc74
YKU3HU Ha 3emJie
Opranu3mel U
3 of S 5 | bubnuotexa [JOK
Py Raiom https://m.edsoo.ru/7f41cc74
cpena
CoobmecTBa
4 3KOJIOTUYECKHE 9 bubamorexa LOK
https://m.edsoo.ru/7f41cc74
CHUCTEMBI
5 PesepBHoe ) bubnuoreka [IOK
BpeMms https://m.edsoo.ru/7f41cc74
OBIIEE
KOJIMYECTBO
34 0 2.5
YACOB I10
[TPOT'PAMME




Ne Tema ypoka KosmyectBO 4acoB JlaTta JJIeKTPOHH
n/ u3y4eH ble
I Bce | Kontposp | [IpakTruecku 561 nruppoBbIe
ro Hble e paboThl obpa3oBaTe
paboThl JIbHbIE
pecypchl

1 BbuoJsioruda B cucreme 1 [[BubaunoTek
HayK a [JOK

https://m.ed
soo.ru/863e
6122
https://m.ed
soo.ru/863e
632a]]

2 MeToAbI NO3HAHUA 1 0.5 [[BubaunoTek
YKUBOU MIPUPOJBIL. a[IOK
[IpakTuyeckasi paboTa https://m.ed
Ne 1 «Mcnosib30BaHUE soo.ru/863e
pPa3/JIMYHBIX METO/L0B 6122]]

IpU U3y4YEHUHU
O6HOJIOTUYECKUX
00'bEKTOBY

3 BuoJsiornyeckue 1 [[BubaroTek
CUCTEMbI, IPOLECCHI U allOK
UX U3y4yeHUue https://m.ed

soo.ru/863e
6564]]

4 X¥MMHUYEeCKUH COCTaB 1 [[BubanoTek
KJeTKHU. Boga u allOK
MUHepaJibHbIE COJIU https://m.ed

soo.ru/863e
674e]]

5 Besku. CocTaB u 1 [[BubanoTek
CTpoeHHe O6eJIKOB a llOK

https://m.ed
soo.ru/863e
6b72]]

6 ®epMeHTbl — 1 0.5 [[BubanoTek
OHO0JIOTHYECKHE alIOK
KaTaJlnu3aTopBhl. https://m.ed
JlabopaTopHas paboTa soo.ru/863e
Ne 1 «h3yyeHue 6b72]]

KaTaJUTHUYECKOU

aKTUBHOCTH GEepMEHTOB

(Ha npuMepe aMHUIa3bl
WJIM KaTaJia3bl)»




7 YraeBoapl. Jlunuabl [[BubaunoTek
alIOK
https://m.ed
soo.ru/863e
6870]]

8 Hyk/1ieMHOBbIE KUCJIOTHI. [[BubanoTek

ATD a lIOK
https://m.ed
soo.ru/863e
6d5c]]

9 UcTtopusa u MeToABI [[BubaroTek
V3Y4YEeHUA KJIETKHU. a[IOK
KieToyHast Teopus https://m.ed

soo.ru/863e
6e88]]

10 | KneTka KakK 11eJI0OCTHas
»KWBasl CUCTeMa

11 | CTtpoeHue 0.5 [[BubanoTek
3YKapHUOTHUYECKOH a llOK
kJ1eTKU. JJabopaTopHas https://m.ed
pa6oTta N2 2 «M3ydeHue soo.ru/863e
CTPOEHUSI KJIETOK 6ff0
pacTeHUH, )KUBOTHBIX, https://m.ed
IrpuOOB U OGaKTEPUH MO soo.ru/863e
MMUKPOCKOIIOM Ha 716c]]
rOTOBBIX
MUKpoOIpenapaTax U Uux
ONHMCaHUe»

12 | O6bMeH BeleCTB WU [[BubanoTek
MeTaboJIM3M allOK

https://m.ed
soo.ru/863e
766¢]]

13 | ®oToCHHTES. [[BubanoTek
XeMOCHHTe3 alIOK

https://m.ed
soo.ru/863e
7c98]]

14 | JHepreTU4YeCcKUl 0OMeH [[BubanoTek
allOK
https://m.ed
soo.ru/863e
7aael]]

15 | )KusHeHHBIN LUK 0.5 [[BubanoTek
KJeTKU. [leneHue alIOK
KJIeTKH. MUTO3. https://m.ed
JlabopaTopHas paboTa soo.ru/863e

Ne 3 «Ha6awgenue

7dc4]]




MHTO3a B KJIETKaxX
KOHYMKA KOpeIlKa JyKa
Ha FOTOBBIX
MHUKpoIlpenapaTax»

16 | BuocuHTes Geska. [[BubaunoTek
Peakuyus MaTpu4HOTO allOK
CUHTEe3a https://m.ed

soo.ru/863e
796e]]

17 | Tpancasayusa — [[BubaunoTek
OUOCHHTE3 6eJiKa allOK

https://m.ed
soo.ru/863e
796e]]

18 | HeksneTouHble popMbl [[BubaroTek
KU3HU — BUPYCHI a[IOK

https://m.ed
soo.ru/863e
7540]]

19 | ®opmMbl pa3MHOXKEHHUA [[BubaroTek

OpraHM3MOB a llOK
https://m.ed
soo.ru/863e
81b6
https://m.ed
soo.ru/863e
831e]]

20 | Meiio3 [[BubanoTek
alIOK
https://m.ed
soo.ru/863e
7f4al]

21 | O6bpa3oBaHue 1 0.5 [[BubanoTek
pa3BUTHE IT0JIOBBIX a llOK
KJIETOK. https://m.ed
OmogoTBOpEHHeE. soo.ru/863e
JlabopaTopHas paboTa 81b6]]

Ne 4 «M3yyeHue

CTPOEHMUS MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax»

22 | UnpuBuayanbHoe [[BubanoTek

pa3BUTHUE OPraHU3MOB a llOK
https://m.ed
soo.ru/863e
8436]]

23 | leHeTHKa — HayKa 0 [[BubanoTek
HacjJaeJCTBEHHOCTH U alIOK

HN3MEHYHUBOCTH

https://m.ed




soo.ru/863e
86f2]]

24 | 3aKOHOMEPHOCTH [[BubaunoTek
HacJieJloBaHUs a llOK
NPU3HAKOB. https://m.ed
MoHorubpuaHoe soo.ru/863e
CKpellMBaHUe 8878]]

25 | lurubpupHoe [[BubaroTek
CKpelllMBaHUe. 3aKOH allOK
HE3aBUCUMOTO0 https://m.ed
HacJieJJ0BaHUS soo.ru/863e
IPHU3HAKOB 89a4]]

26 | CuemnJieHHOe 0.5 [[BubaroTek
HacjeJO0BaHUE alIOK
NPU3HAKOB. https://m.ed
JlabopaTopHas paboTa soo.ru/863e
Ne 5 «M3yyeHue 8c60]]
pe3y/bTaToB
MOHOTHOPUHOTO U
JUTHOPHUIHOTO
CKpelUBaHUs y
Jipo30dHUIbI HA TOTOBBIX
MUKpoOIlpenapaTax»

27 | T'eHeTuka noJia. [[BubanoTek
HacnepgoBaHue allOK
NPU3HAKOB, https://m.ed
CLeIJIEHHBIX C [10JIOM soo.ru/863e

8c60]]

28 | U3MeHYUBOCTb. 0.5 [[BubanoTek
HeHacsencTBeHHas allOK
M3MEHYUBOCTb. https://m.ed
JlabopaTopHas paboTa soo.ru/863e
Ne 6. U3y4yeHue 8efe]]
MoAMPUKALIMOHHOHU
VM3MEHYHMBOCTH,

OCTpPOEHUE
BapHUaLMOHHOTO psA/Jia U
BapUalMOHHOU
KpPUBOW»

29 | HacneacrBeHHas 0.5 [[BubanoTek
H3MEHYUBOCTbD. alIOK
JlabopaTopHas paboTa https://m.ed
Ne 7. «<AHanu3 MyTaluuu soo.ru/863e
y ipo30¢uibl Ha 8efe]]
rOTOBBIX
MUKpOIpenapaTax»

30 | l'eHeTHKa YyesioOBeKA [[BubaunoTek

alIOK

https://m.ed




<(CpaBHEHI/Ie BHU/I0B

soo.ru/863e
8d78]]
31 | Pe3epBHBbIH YPOK. 1
00606111eHHE IO TEME
«HacsneactBeHHOCTh U
M3MEHYHUBOCTb
OpTraHHU3MOB»
32 | Cesiekuys KakK HayKa U 1 [[BubaroTek
nporuecc a [JOK
https://m.ed
soo.ru/863e
92141]
33 | MeTo/pbl ¥ JOCTHKEHUA 1 [[BubaroTek
CeJIEKLIMU pacTeHUH U a LlOK
YKUBOTHBIX https://m.ed
soo.ru/863e
92141]
34 | buoTexHOJIOTUS KaK 1 [[BubanoTek
OTpacJ/ib NPOMU3BO/CTBA a llOK
https://m.ed
soo.ru/863e
9336]]
OBIIEE KOJIMYECTBO YACOB | 34 0 4
[10 [TPOT'PAMME
IToypoynoe miianupoBanue 10 KJIACC
11 KJIACC
Ne Tema ypoka KosinyecTBO 4YacoB Jara J/IeKTpOHHbIE
n/ Bcer | KouTposbH | [IpakTU4Yecku | U3yYEeHH uudppoBbIE
I 0 ble paboThI e paboThl b2} obpa3oBaTesIbHbIE
pecypchl

1 JBoJIIOLUSA U 1 [[BubanoTeka LLOK
METO/ibl €€ https://m.edsoo.ru/
M3y4YeHUs 863ea20e]]

2 HcTopus pasBuTus 1 [[BubanoTeka IOK
npejcTaBJeHUuM 00 https://m.edsoo.ru/
3BOJIIOLIMU 863e9570]]

3 MukpoaBosonus 1 [[BubanoTeka IOK
https://m.edsoo.ru/
863e9cle]]

4 | [lonynsauusa Kak 1 0.5 [[BubanoTeka LLOK
3JieMeHTapHas https://m.edsoo.ru/
eJJMHWIIA BUJa U 863e99c¢6]]
3BOJIIOIMH.

JlabopaTopHas
paboTta Ne 1




1o
MOp$OJIOTHUUECKOM
Yy KpUTEPHIO»

5 | [BHXKylIue CUJIbI [[BubamoTeka LIOK
(s;1eMeHTapHbIE https://m.edsoo.ru/
dakTophI) 863e9da4]]
3BOJIIOLUU

6 | EcrecTBeHHBIN [[BubamoTeka LLOK
0T6GOp U ero https://m.edsoo.ru/
dbopmbl 863e9ed0]]

7 | PesysbTaThl 0.5 [[BubamoTeka LLOK
3BOJIIOLUU: https://m.edsoo.ru/
IpPUCIOCO6JEHHOC 863e9fde]]

Th OPTaHHU3MOB U
BU/J006pa30BaHHUe.
JlabopaTopHas
pab6oTa Ne 2
«Onucanue
IpHUCIOCO6EHHOC
THU OpraHusMa U eé
OTHOCHUTEJIbHOTO
XapakKTepa»

8 HanpaBsienus u [[BubanoTeka LOK
nyTH https://m.edsoo.ru/
MaKpO3BOJIIOIHUHU 863e9cle]]

9 Heob6paTumocTtb
3BOJIIOLUU

10 | UcTopus »K1M3HU HA
3eMJie ¥ METO/JbI
€€ U3y4yeHus

11 | F'unoTessl [[BubanoTeka LLOK
NPOUCXOXKAEHUS https://m.edsoo.ru/
>KM3HHU Ha 3eMJie 863ea5ab]]

12 | Pa3BuTHE KU3HU [[BubanoTeka LLOK
Ha 3eMJie 110 3paM https://m.edsoo.ru/
Y 1epuojiaM 863eabbel]]

13 | OcHOBHbIE 3TaMNbl 0.5 [[BubanoTeka IOK
3BOJIIOLIMU https://m.edsoo.ru/
PacTUTEJbHOTO U 863ea8bc]]
*KHUBOTHOT'O MUPa.

[IpakTH4yeckas
paboTa N2 1
«H3yyeHune
MCKOTIaeMbIX
OCTaTKOB
pacTeHUuu 1
*KUBOTHBIX B
KOJIJIEKIUSIX»
14 | CoBpeMeHHas [[BubanoTeka HOK




cucrema
OpraHUYeCcKOro
MHpa

https://m.edsoo.ru/
863ea48e]]

15

JBoJIIOL M
YyeJioBeKa
(aHTpOMoreHes)

[[BubamoTeka LIOK
https://m.edsoo.ru/
863eac2c]]

16

JABUXylLHe CUIbI

(dbaxTophI)
aHTpOIOTeHesa

[[BubamoTeka LLOK
https://m.edsoo.ru/
863ead44]]

17

OcHOBHBIE CTaUH
3BOJIIOLIUU
YyeJlI0BeKa

18

YesioBeueckue
pacel U
NpUpOJHbIE
ajlanTanuu
yeJI0BeKa

[[BubamoTeka LLOK
https://m.edsoo.ru/
863eaeal]]

19

Pe3epBHBIN YpOK.
00606111eHME 10
TeMe
«Bo3HMKHOBeEHUE U
pa3BUTHE XKU3HU
Ha 3eMJie»

20

JKOJIOTHUA KaK
HayKa

21

Cpeabl 00U TaHUS U
9KOJIOTHYECKHE
baKTophI

[[BubanoTeka LLOK
https://m.edsoo.ru/
863eafec]]

22

Abuotuvyeckue
bakTophbl.
JlabopaTopHas
paboTa Ne 3.
«Mopdosoruyecku
e 0C0OOeHHOCTHU
pacTeHuH u3
pa3HbIX MECT

00U TaHHUSA».
JlabopaTopHas
paboTa Ne 4.
«Bavsinue cBeTa Ha
pPOCT U pa3BUTHE
YepeHKOB
KoJIeyca»

0.5

[[BubanoTeka LOK
https://m.edsoo.ru/
863eb10e]]

23

BuoTtuueckue
dakTopbI

[[BubanoTeka LLOK
https://m.edsoo.ru/
863eb348]]

24

JKOJIOTUYEeCKUe
XapaKTepUCTUKU
HOMYJISUU.

0.5




[IpakTHUyeckasa
pa6ota Ne 2
«ITogcuéT
IJIOTHOCTH
nonyJsiuuu
pPa3HbIX BU/IOB
pacTeHUum»

25

Coob1ecTBa
OpraHU3MOB —
OHUOLIEHO3

[[BubamoTeka LLOK
https://m.edsoo.ru/
863eb46a]]

26

JKOJIOTHUYECKUEe
CUCTEMBI
(axocucremnl)

[[BubamoTeka LLOK
https://m.edsoo.ru/
863eb46a]]

27

OcHOBHEIE
IoKa3aTesJ
9KOCHCTEMBI.
JKoJIoOTUYeCKUe
N pPaMU/IbL.
CBoiicTBa
9KOCHCTEM.
Cykueccuda

[[BubamoTeka LLOK
https://m.edsoo.ru/
863eb5fa]]

28

[IpupoaHble
3KOCHUCTEMbI

29

AHTpOHOFeHHbIe
IKOCHUCTEMBI

30

Buocdepa —
rj106ajJbHad
3KOCUCTEMA 3eMJIU

[[BubanoTeka LOK
https://m.edsoo.ru/
863ebb5e]]

31

3aKOHOMEPHOCTH
Cyl,eCTBOBAHUSA
6rocohepsbl

[[BubanoTeka LOK
https://m.edsoo.ru/
863ebd16]]

32

YesioBeuecTBO B
o6uochepe 3eMiun

33

CocyuiecTBOBaHHE
IPUPObI U
YyeJioBeYecTBa

[[BubanoTeka LLOK
https://m.edsoo.ru/
863ebale]]

34

006006111eHHE TEMBI
«Coob1ecTBa u
3KOJIOTHYECKHE
CUCTEMBI»

OBILIEE KOJIMYECTBO
YACOB I10 [IPOT'PAMME

34

2.5

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* buonorus: o6mas 6uosorus 10, 11 xin.: yaueOHuk: 6a30Bb1it ypoBenb / B.M. Cusornasos, U.b.

Aragdonona. E.T. 3axaposa. -10-e uzn. , crep.-M.: npocsemenue,2022.-208 c.:ui.




* buonorus, 11 xace/ [Naceunuk B.B., Kamenckuii A.A., Pyonos A.M. u npyrue /Ilox pen.
[Taceunuka B.B., Akximonepnoe obmiectBo «M3narensctBo «lIpocBenieHne

METOIUYECKHUE MATEPUAJIBI JJISA YYUTEJA
1. [Tonomapesa 1.H., Kopuunosa O.A., Cumonosa JI.B. - buosorus. 10 knacc. Metoauueckoe

nocobue.- M., Berrana - I'pad, 2019;

2. [lonomapesa U.H., Kopuunosa O.A., Cumonosa JI.B. - buosorus. 11 knacc. Metoauueckoe
nocobue.-M., Benrana - I'pag, 2019.

2. EI'D. Pa3zngarounslit Mmatepuan TpeHupoBouHbIX TecToB 2007. ABTOp: E.JI. XKepeOuona,
Cankr-IletepOypr, «Tpuron», 2006 (manHOE MOCOOHE MPOILIO MPOLIEAYPY MOTyueHus rpuda
«Jonymeno 'HY «DUTIN»).

3. O6mas 6uonorus 10-11 knaccel. TecToBble 3aJaHNsI K OCHOBHBIM ydeOHUKaM: paboyas
terpans/ I'.W. Jlepuep, MockBa, «kcmo», 2007.

4. buosorust. [Toarotoska k EI'3-2010: yuebHo-MeTo1uueckoe nocooue. ABTOPHI: A A.
Kupunenko, C.U. Konecuuxos, Poctos-na-/lony, «Jlernon», 2009.

5. buonorus. [TogroroBka k EI'D-2010. TemaTudeckue TeCThl: y4€OHO-METOIUIECKOE MTOCOOHE.
Astopsl: A.A. Kupuiieako, C.. Konecaukos, PoctoB-Ha-/lony, «Jlernon», 2009.

6. EI'D —2010: buonorus /®UIIN aBTopsi-coctaButenu: E.A. Hukumosa, C.I1. [IlaTanosa —
Actpens, 2009.

7. EI'D —2010. denepanbHblii 0aHK 5K3aMEHAIIMOHHBIX MaTepUaIoB (OTKPBITHIA CEIMEHT).
buonorus /OUIIN aBTop-cocraButens: P.A. [lerpocoBa — M.: Dkxcmo, 2009.

8. Emunsiii rocynapctBeHHbIi 3x3amMeH 2010. buonorus. Y4eOHO-TpEHUPOBOYHBIE MAaTEPUAITBI
it moarotoBku ydamuxcs /OUIIN aBropsi-coctaButenu: I'.C. Kanunora, A.H. Msrkosa, B.3.
PesnnkoBa — M.: Untemnexr-Lentp, 2009.

9. Otnmuunuk EI'D. buonorus. Pemenue cnoxubix 3anay /OUIN aBTopei-coctaButenu: ['.C.
Kanunosa, E.A. Hukuiosa, P.A. IlerpocoBa — M.: — UnTemnext-Lentp, 2010.

10. Camoe noJiHOE M3/1aHUE TUIIOBBIX BApUAHTOB peasibHbIX 3aaanuii EI'9. 2009. buosorus
/®UIIN aBTOopbI-cocTaBuTenu: E.A. Hukumosa, C.I1. llaTtanoa — M.: Actpeinb. 2009.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. «Enunas xomnekuus Ludposeix O6pazoBarensHbix Pecypcosy (http://school-
collection.edu.ru/).
. https://resh.edu.ru/subject/5/
. http://ebio.ru/ - DnexrponHsbIil yueOHUK «bromorus.
. http://bio-ximik.narod.ru/bio/bio.htm - cTpoeHnue kieTok
. http://biokhimija.ru/lekcii-po-biohimii.html - Guoxumus
. http://evolution2.narod.ru/index.htm - 3BosrorUs
. http://nrc.edu.ru/est/r4/ - Ouonoruueckast KapTHHA MUPA
. http://planete-zemlya.ru/ - ITnanera 3emmus
. http://ecologysite.narod.ru/index.html - sxonorus
10. http://bio-nica.narod.ru/index.html - Ononuka
http://bio.1september.ru
http://college.ru/biologiya/
http://www.eco.nw.ru
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http://www.sbio.info
http://www.darwin.museum.ru
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