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INOACHUTEJBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMMbl MO OHOJOTUU TEOPETUUYECKYIO OCHOBY IS
OTIpEeNICHUs] TMOAXOJ0B K (POPMUPOBAHUIO COJEPKAHUS YYEOHOro IMpeaMera
«buomorusi»  cocraBmwiu:  KoHUenTyaidbHele mnoioxkeHus OIOC COO o
B3aMMOOOYCIIOBIEHHOCTH ~ IEJIeH, COAEpXkKaHMs, pPE3yJbTaroB OOy4YeHHS U
TpeOOBaHMUIl K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, TTOJIOXKEHHSI 00 OOIIUX LENSIX U
NPUHIIMIAX, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHUE CHCTEMbl CPEIHErO
oOmrero oopazoBanus B Poccuiickoit denepainu, a Takke MOJIOKEHUS O crienuduke
Ouonornu, €€ 3HAUCHWU B TIO3HAHWM SKUBOW TPHUPOABI W OOECICYCHHUH
CYLIECTBOBAaHUS 4YeJIOBEYECKOro odmecTBa. COIIacCHO Ha3BaHHBIM IMOJOXKEHUSM,
OIpeNieTICHbl OCHOBHBIE (PYHKLIMU IPOrpaMMBI 10 OMOJIOTUH U €€ CTPYKTYpa.

[TporpaMma o 6Moa0ruM 1AET NPEACTABIECHUE O LENsIX, 00 00IIel cTpareruu
00y4eHMsI, BOCIUTAHUS U Pa3BUTHUS 00yUJaloIUXCs CPEACTBAMH YU4EOHOr0 ITpeaMeTa
«buonorusy, onpenenser o0s3aTeIbHOE MPEIMETHOE COAEPKAHUE, ETO CTPYKTYPY,
pacnpeneseHue Mo paszjieliaM M TemMaM, PEKOMEHIYEMYIO MOCIIEeI0BaTeIbHOCTh
U3y4eHusl y4eOHOTo Marepuana ¢ yuéToM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBsI3eH, JIOTUKH OOpa30BaTeIbHOTO IPOIECCa, BO3PACTHBIX OCOOEHHOCTEM
oOy4aronumxcs.

B nporpamme o O1onoruu Takke yIuTHIBAIOTCS TPEOOBaHUS K TUIAHUPYEMBIM
JUYHOCTHBIM, METANpEIMETHBIM W TPEAMETHBIM pe3yibraTaM oOOy4YeHHS B
dbopMupoBaHUU OCHOBHBIX BUJIOB yueOHO-103HaBaTENbHOI
JeSATeTbHOCTH/yueOHBIX JEUCTBUI OOYyYarOMIMXCS MO OCBOCHHUIO COACpIKaAHUSA
OHOJIOTUYECKOTO 00pa30BaHUS.

B nporpamme no 6uonorun (10—11 kmaccel, 0a30BbIil ypOBEHB) peaan30BaH
OPUHLIMI TPEEMCTBEHHOCTH B M3Y4YeHMM OuoioruM, Onarofaps 4eMmy B Hel
IpPOCMaTpUBAETCS HANpPABIEHHOCTb Ha pa3BUTHE 3HAHWM, CBSI3aHHBIX C
(GbopMUpOBaHUEM  E€CTECTBEHHO-HAyYHOTO  MHUPOBO33pEHHUS,  IIEHHOCTHBIX
OpPUEHTAINIA JTUYHOCTH, SKOJOTHIECKOTO MBIIIICHUS, PEACTABICHUI O 3I0POBOM
oOpa3e XKU3HU U OEpEeKHBIM OTHOILIEHHWEM K OKpYXalolled MPUPOTHON cpene.
[ToaTomMy Hapsiy ¢ U3ydyeHUEM OOIEOMONIOrMUECKUX TEOpUM, a TaKKe 3HAHUH O
CTPOEHHUH KUBBIX CUCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX IMPOTEKAIOIINX B
HUX TIPOIECCOB B MpOrpaMMe MO OHUOJIOTUM YIIEJIeHO BHUMAaHHE HCIOJIh30BAHHIO
MOJyYEHHBIX 3HAHWN B MOBCEAHEBHOMN JKU3HM JJIS1 PEIICHHUS MIPUKIIAHBIX 3a/1a4, B
TOM YHcJe: MPO(UIAKTUKYA HACIEACTBEHHBIX 3a00J€BaHUN YEIOBEKa, MEIUKO-
I€HETUYECKOT0 KOHCYJIBTHPOBAaHHUS, 000CHOBAHMSI KOJIOTUYECKHU LIETIECO00Pa3HOTOo
MOBEICHUS B OKPYXKAIOIIEH NPUPOJHOU Cpele, aHalIn3a BIUSHUSA XO35MCTBEHHOU



JIEATEIIbHOCTH Y€JIOBEKA HA COCTOSIHUE MPUPOJHBIX U MCKYCCTBEHHBIX 3KOCUCTEM.
VYcunenne BHUMaHWS K TPUKIAQAHOW HAMPABICHHOCTH YYeOHOTO TIpenMeTa
«buronorusy TpoIUKTOBAHO HEOOXOAUMOCThIO 00ECIICUCHUS YCIIOBUM JJISl PEIICHUS
OJTHOM W3 aKTyaJbHBIX 3aJ]au IIKOJILHOTO OMOJIOTMYECKOTO 00pa30BaHMs, KOTOpPas
npennonaraeT GopMupoBaHue y oOydaroIMXCsi CIOCOOHOCTU aJlanTUPOBATHCA K
WU3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIErOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE CpeIHEro 00111ero o0pa3oBaHuUs 3aHUMAET BaKHOE MECTO.
Ona obecneunBaer (popMupoBaHUE y OOYUAIOIIMXCS MPEACTABICHUNA O HAYyYHOU
KapTUHE MHpa, pacmupser U o0000maeT 3HaHUS O JKUBOW TmpUpone, €€
OTIIMYUTENFHBIX TPHU3HAKAX — YpPOBHEBOW OpraHW3allid W SBOJIONUHU, CO3IaET
yCIIOBHUSI  JJIA: TIO3HAHWUS  3aKOHOB  JKMBOW  TIpHUpONbI,  (OPMHPOBAHUS
(GYHKITMOHATHHOU TPAaMOTHOCTH, HABBIKOB 3I0POBOTO 1 0€3011acCHOTO 00pasa )KU3HH,
HKOJIOTMYECKOTO MBIIUICHHS, [EHHOCTHOTO OTHOLICHUS K JKHWBOW MpUPONE U
YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTHS UMEET TAKXKE JIJIS PEIICHUS] BOCIUTATEIbHBIX U
Pa3BUBAIOIIUX 3a/1a4 CPEAHEr0 00IIero 00pa3zoBaHusl, COIUATU3AUU 00YYaIOIINXCS.
N3yuenne  Ouonmoruu  oOecreunBaeT  ycioBUsS  id  (OPMHUpPOBAHUS
WHTEJUICKTYaIbHBIX, KOMMYHHUKAlIUOHHBIX W  WH(GOPMAIMOHHBIX  HABBIKOB,
ACTETUYECKOU KYJIBTYphI, CIIOCOOCTBYET HMHTETpAalMi OMOJIOTHYECKUX 3HAHHUM C
MPEACTABICHUSIMU U3 APYTUX YUYCOHBIX TPEAMETOB, B YACTHOCTHU, (PU3UKU, XUMUU U
reorpaguu. Ha3BaHHbIE MONOKEHHS O MPEJHA3HAYEHUH Y4YeOHOro mpeamera
«buonorusi» COCTaBWJIM OCHOBY [IJIsi ONpENETICHUS TMOIXO0I0B K OTOOpY U
CTPYKTYPUPOBAHUIO €TI0 COMIEPKaHUS, TPEICTABICHHOTO B ITPOTrpamMMe 1Mo OMOJIOTHH.

Ot60p comepxkanusi yuyebHoro mpeamera «buonorusi» Ha 0a30BOM YpOBHE
OCYHIECTBIEH C MO3ULHUN KyJIbTYpOCOOOpPAa3HOIO MOJX0/d, B COOTBETCTBUU C
KOTOPBIM OOy4aronuecs: JOKHBI OCBOUTH 3HAHUS U YMEHUSI, 3HAYMMBIC JIs
dbopMupoBaHusi 0OIIEH KyJIbTYpbl, OINPEACISIONINEe aJIeKBAaTHOE IMOBEIACHHE
YeJIOBeKa B OKPYXKAIOIICH MPUPOIHON cpeie, BOCTpeOOBaHHBIE B IOBCEIHEBHOM
KU3HU U MPAKTUYECKOU nesaTenbHoCcTH. Oco0oe MEeCTO B ATOM cHUCTeMe 3HaHUMU
3aHMMAIOT JIEMEHTHI COJIePKaHUsl, KOTOPBIE CIY»KaT OCHOBOM /i1 (POpMHUPOBAHUS
NPEACTABIEHUA O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHE MHpa U
[IEHHOCTHBIX  OPUEHTAIUSAX  JIMYHOCTH, CIOCOOCTBYIOIIUX  T'yMaHHU3AIUU
Ouonornyeckoro 00pazoBaHUsl.

CTpyKTypupoBaHUE COAEpKaHUS ydyeOHOro Marepualia B MporpaMMe II0
OMOJIOTUM OCYIIECTBICHO C Y4YE€TOM NPUOPUTETHOTO 3HAYEHHUS 3HAHUU 00
OTIIMYUTETFHBIX 0COOCHHOCTSX JKUBOU MPHUPOJBI, O €€ YPOBHEBOM OpraHMU3aIuu U
HBOJIIONMH. B COOTBETCTBUU C ATUM B CTPYKType yueOHoro npeamera «buomorus»
BBIJICJICHBI CIEAYIOIINE COJlepkKaTeabHble TUHUU: «buonorus kak Hayka. MeTozsl
Hay4yHOro mno3Hanus», «Knerka kak Ouonoruueckas cucrtema», «OpraHusMm Kak



Oouonornueckas cucrema», «Cucrtema U MHOrooOpasue OpraHHYECKOr0 MHUPaAY,
«OBOITIOLMS )KUBOU MPUPOABDY, « IKOCUCTEMBI U MTPUCYLIUE UM 3aKOHOMEPHOCTI.

Llenp m3yuenusi yueOHoro mpenmera «buomorus» Ha 0a30BOM YpPOBHE —
OBIIaJicHuE  OOYyYalolIMMUCS  3HAHUSIMU O  CTPYKTYPHO-(YHKIIMOHAIbHON
OpraHW3allid >KUBBIX CHCTEM pa3HOTO paHra M NPUOOpPETeHHE YMEHHM
UCIIOJIb30BATh 3TH 3HAHUS JIJISl TPAMOTHBIX JICHCTBHUI B OTHOIIIEHUN OOBEKTOB )KUBOM
IIPUPOJIBI U PEIIECHUS PA3TUYHbIX )KM3HEHHBIX MTPOOJIEM.

JlocTimkeHnne 1enu ulydeHus yueOHoro npeamera «buonorusi» Ha 6a30BoM
YpOBHE 00€CIIEUUBACTCS PEIICHUEM CIEeIYIONIUX 3a1ay:

OCBOCHHE OOYYaIOIIMMHUCS CHCTEMbl 3HAaHUN O OWOJIOTMYECKUX TEOPHSsX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBuiax, CIyKaluX OCHOBOU
s (popMHUpOBAHMS TPENCTABICHUM O €CTECTBEHHO-HAYYHON KapTUHE MHpa, O
METO/aX HAay4YHOIo MO3HAaHMsI, CTPOCHUU, MHOTOOOpa3uu U 0COOEHHOCTSAX KUBBIX
CUCTEM PA3HOTO YPOBHS OPraHU3alll{, BBIAAKOUIMXCS OTKPBITUSAX U COBPEMEHHBIX
HCCJICAOBAHUIX B OMOJIOTHH;

dbopMupoBaHUE y OOY4YaIOIIMXCS IMO3HABATEIBHBIX, HMHTEJUIEKTYaJbHBIX H
TBOPUYECKUX CIIOCOOHOCTEN B NpOLECCE aHAIMW3a JAHHBIX O MYyTSIX Pa3BUTHUS B
OMOJIOTUH HAay4HBIX B3IVISAOB, MIEH M TMOAXOAOB K HM3YYEHHIO >KMBBIX CHUCTEM
Pa3HOIO ypOBHsI OpPraHU3alUy;

CTAHOBJIICHHE Yy OOyyaromuxcsi oOwmeld KylbTypbl, (PyHKIHOHAJIBbHON
IPAMOTHOCTH, Pa3BUTUE YMEHHUI OOBSCHITH MU OLEHUBATH SIBJICHUS OKPYXKAIOLIEro
MUpa KABOU IPUPOJIbI HA OCHOBAHUY 3HAHUI U ONBITA, IOJYYEHHBIX IPU U3YUCHUU
OMO0JIOTHH;

dopMupoBaHue y OOydalOIIMXCS YMEHMHA WILIIOCTPUPOBAaTh 3HAUYEHUE
OMOJIOTUYECKUX 3HAHMM B MPAKTHUECKOW MAESTENbHOCTH 4YEJIOBEKa, Ppa3BUTUHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUIA U arpoOMOTEXHOIOTU;

BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTU TIO3HAHMSI YEIOBEKOM IKHBOU
MIPUPOJIBI, HEOOXOAUMOCTH OCPEKHOTO OTHOIICHUS K HEH, COONMIONCHUS STHUCCKUX
HOPM IIpHU NPOBEAECHUU OMOJOTMYECKUX UCCIEI0BAHU;

OCO3HAaHUE IIEHHOCTHM OMOJOTMYECKUX 3HAHUM [JIs1 TOBBILIEHUS YPOBHSA
HKOJIOTUYECKOMN KYNbTYpBbI, 17151 ((OPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUH B MOBCETHEBHOW KU3HU IS
OLICHKH MOCJEACTBUM CBOEH JIESITEIBHOCTU MO OTHOIIEHUIO K OKPYXKAIOLIEN Cpele,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHME U COONIOIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUM.

B cucreme cpennero ooOmiero o6pasoBanus «buonorus», uzydyaemas Ha
0a30BOM YpOBHE, SABJISETCS OOS3aTENBbHBIM YUYEOHBIM HPEIMETOM, BXOISIIMM B
COCTaB MpeaMeTHOM obnacTu «EcTecTBeHHO-HayUHbIE TPEIMETHD.



Jlst m3ydennsi 6nonoruu Ha 6a30BOM YPOBHE CPEHEr0 001Iero 00pa3oBaHus
orBoauTcs 68 yacoB: B 10 kiacce — 34 gaca (1 gac B Heaento), B 11 knacce — 34 yaca
(1 yac B HenemtO).

[Ipennmaracmelii B mporpaMMe MO OWOJIOTHH TIEPCUCHb J1a0OPaTOPHBIX U
MPAKTHYCCKUX PaOO0T SBIACTCS PEKOMEHIATCIbHBIM, YUYHUTEIb JeJdacT BHIOOP
MPOBENCHUs JTA0OPAaTOPHBIX PAOOT W OMBITOB C YYETOM WHIWBHIYATBHBIX
OCOOCHHOCTEH  OOydYarolmmxcs, CIOUCKA  DKCIEPUMEHTAJIbHBIX  3aJlaHuM,
MpenaraéMbIX B paMKax OCHOBHOTO TOCYIapCTBEHHOTO dK3aMeHa 10 OMOJIOTHH.

JlabopamopHvle u npakmuueckue pabomvl NpPoBOOSAMCs C UCHONb308AHUEM
COB8peMeHHbIX NPUOOPos u 06opyoosanus yenmpa « Touxa pocmay.



COAEPXKXAHUE OBYYEHUA
10 KITIACC

Tema 1. buosiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJOTHH C OOIIECTBEHHBIMH, TEXHUUYECKUMH U
JIPYTUMU €CTECTBEHHBIMU HayKamH, (UiIocopueil, ITUKON, ICTETUKON U MPaBOM.
Posnb Guonoruu B popMUpOBaHUHM COBPEMEHHOM HAaydHOU KapTUHBI Mupa. Cucrtema
OMOJOTUYECKHUX HaYK.

MeTop! TTI0O3HAHUS KUBOW MPUPOBI (HAOMIONEeHNE, SKCTICPUMEHT, OTTUCaHNE,
U3MEepeHne, Kiaccuukanus, MOACTUPOBAHUE, CTaTUCTUYECKas 00paboTka
JTAHHBIX ).

JlemoHcTpanuu:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Koabuos, JIx. Yorcon u @. Kpuk.

TaOnuue! U cxembl: «MeToabl TO3HAHUS KUBOU PHUPOJIBIY.

JlaGopaTropHble M NPaKTH4YeCKUe PadoOThI:

[Ipaktuueckass pabora No 1. «Mcronb3oBaHUE pa3IMUHBIX METOMIOB IPHU
U3YYCHUH OUOJIOTMYECKUX OOBEKTOBY.

Tema 2. )KuBble CHCTEMbI M1 X OPTraHU3ALUS.

Kusble cuctemsbl (OMOCHCTEMBI) KaK MPEAMET U3ydeHUs Ouosioruu. Oinyue
YKUBBIX CUCTEM OT HEOPTaHUYECKON PUPOIBI.

CpolicTBa OMOCHUCTEM M UX pazHOOOpa3ue. YpOBHU OpraHU3alNKA OMOCHUCTEM:
MOJICKYJISIPHBIN, KJIETOYHBIN, TKAHEBBIN, OPraHU3MEHHBIN, MOMYJISAIMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOT€OLIEHOTUYECKHI ), OMOCHEPHBI.

JlemoHcTpanuu:

Tabmuubl 1 cxeMbl: « OCHOBHBIE MPU3HAKHU KU3HW», « YPOBHH OpTraHHU3alUU
YKUBOM IIPUPOIBDY.

Oo6opynoBanue: Moaeab Mosekyiasl JJHK.

Tema 3. XuMH4YeCKUH COCTAB M CTPOCHHE KJICTKH.

XUMHAYECKUN COCTaB KIJIETKHM. XHUMHUYECKHE DJIEMEHTBI: MaKpOXJIEMEHTHI,
MHUKPO3JIEMEHTHI. BoJia 1 MUHEpaJIbHBIE BEILIECTRA.

OyHKIMM BOABl W MHHEpalbHBIX BewmlecTB B kieTke. Iloanepskanue
OCMOTHYECKOTO OasiaHca.

benku. CoctaB U crpoeHue OeNKOB. AMUHOKHCIOTHI — MOHOMEPHI OEJKOB.
He3ameHnmble U 3aMEHUMbBIE AMUHOKHUCIOTBI. AMUHOKHUCJIOTHBIM COCTaB. YPOBHHU
CTPYKTYpbl ~O€JIKOBOW MOJIEKYNbl (TIEpBUYHAs, BTOPUYHAS, TpPETHUYHAS W
YETBEPTUYHAS CTPYKTypa). XHUMHYECKHE CBOMCTBa OenkoB. buonormdeckue
(GyHKIMU OEJIKOB.



depMeHTHI — OnosoTnuecKue Karam3aropbl. CTpoeHne pepMeHTa: aKTHBHBIH
IEeHTp, cyoOcTparHas crnenududHocTh. KodepmenTsl. Burtammapl. Otauyus
(GhepMEHTOB OT HEOPTAHNYECKUX KaTaIM3aTOPOB.

VYrneBonbl: MOHOCaxapu bl (TII0K03a, pubo3a U 1e30KCupru003a), Iucaxapuiabl
(caxaposza, JlakTo3a) W moaMcaxapuabl (Kpaxmani, IJIMKOTEH, IEeJIIoN03a).
buonornueckue GyHKIINH YIIEBOAOB.

Jlumunel: TpurMuepunbl, ¢ochonunuasl, crepounsl. [ uapoduIbHO-
ruapodoOHbie  cBoiicTBa. buonormveckue ¢ynkuuu sunuaoB. CpaBHeHHE
YIJIEBOJIOB, OCJIKOB U JUMHUAOB KaK HCTOYHUKOB YHEPTUU.

HykneunoBsie kucnotel: JIHK u PHK. Hykneotuasl — MoOHOMEpPHI
HykJ1enHOBBIX KucnoT. Ctpoenue u ¢ynkiun JJHK. Ctpoenne u gpynkuuun PHK.
Bunet PHK. AT®: ctpoenne u pyHkmm.

[uronorus — Hayka o kieTke. Kilerounast Teopusi — mpuMep B3auMOJICHCTBHUS
ujeil 1 pakToB B HAYYHOM MO3HAHUU. METOAbI U3YUEHUS KIICTKU.

Kietka kak 1ieinocTtHas xuBasi cuctema. OO01iue mpu3Haku KJIETOK: 3aMKHYTast
HapyxHass memOpana, monekynasl JIHK kak renermueckuwili amnmapar, cucrema
cUHTE3a Oelka.

Tumbl KJIETOK: »yKapUOTHYECKas H mpokapuoTuueckas. (OcOOCHHOCTH
CTPOCHHUS TPOKAPUOTHYECKON KieTku. Kierounas crenka Oakrepuit. CTpoeHue
DYKApPUOTHYECKOM KIETKH. OCHOBHBIE OTIWYUS PACTUTEIIBHOM, >XUBOTHOW H
rpUOHON KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, NIMKOKAJIMKC, UX
dbynkiuu. [1nazmarudeckas memOpaHna, e€ cBoictBa u GpyHkiuu. [{uTomnnasma u eé
opraHousibl. OnHomemOpanHbie opraHouabl kietku: OIIC, ammapar [onbmxw,
n30coMBbl.  [lolyaBTOHOMHBIE OpPraHOWIBI KJIETKU: MHUTOXOHJPHUM, TIUIACTUIBI.
[Ipoucxoxaenne MUTOXOHApUM U Tactul. Buawsl miactua. HememOpaHHbIe
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIA LEHTP, IEHTPHUOIH, PECHHUYKH,
KryTUKU. QyHKIUKA OPraHOUI0B KIIETKU. Brirrouenus.

Anpo — peryasTopHbiil LeHTp kieTku. CTpoeHue siapa: saepHas 00oJoukKa,
KapuoIia3Ma, XpOMaTrH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panxnun, K. M. bap.

Hunarpammel: «PacripeneneHne XuMAYECKUX AIIEMEHTOB B HEXKUBOU ITPUPOLEY,
«Pacmpenenenre XMuMHYECKUX 3JIEMEHTOB B )KUBOM TIPUPOJIEH.

Tabmumer 1 cxembl: «llepuomnueckas TaOnuila XUMHYECKUX DIEMEHTOBY,
«CTpoeHne MOJIEKyIIbl BOAbD», «bruocuntes 6enka», « CTpoeHre MOJEKYIbI OeTKay,
«Ctpoenue depmenta», «Hyknennobie kucinothl. JJTHK», «CTtpoeHue mMonexybl



AT®», «CTpoeHne 3yKapuOTHYECKOW KIETKW», «CTpOEHHE >KMBOTHOW KIIETKW»,
«CTpoeHue pacTUTENbHON KIETKW», «CTpO€HUE MPOKAPUOTHYECKON KIIETKHU,
«CTpoeHue szipa KIETKN», « YTIIEBOAI, «JIMIUuIbD.

OO6opynoBaHue: CBETOBOW MHMKPOCKOI, O0OOpY/IOBaHHE [IJIsi MPOBEICHUS
HAOJIOZICHUH, W3MEpPEHUM, HKCIIEPUMEHTOB, MHUKpONpPENapaTbl PaCTUTEIbHBIX,
YKUBOTHBIX U OAKTEPHATBHBIX KIETOK.

JlaGoparopHble U NpaKkTHYeCKHe PadoOThI:

JlabopatopHast pabora Ne 1. «/3yueHue KaTaJIUTUYECKOM AaKTUBHOCTU
dbepMeHTOB (Ha MpUMEpPE aMUJIa3bl UM KaTalla3bl)y.

JlabopatopHast pabora Ne 2. «l3ydeHuwe cTpoeHUsI KIETOK PACTCHMUIA,
KUBOTHBIX W OaKkTepuil MoJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpENnaparax U HX
OIHCAHUEN.

Tema 4. ’/KuzHenessTeIbHOCTh KJIETKH.

OOMeH BemiecTB, Wik MeTaboIu3M. ACCUMIISINS (TUIACTUYECKU OOMEH) U
JUCCUMWIAIMA (PHEpPreTUuecKuii oOMEeH) — JIB€ CTOPOHBI €IMHOTO Ipolecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHUsI BEUIECTB U HDHEPrUU B IMOHUMaHUU
MeTadou3ma.

Tunsl oOMeHa BemiecTB: aBTOTpOodHbIN U TeTepoTpodHbIi. Poib ¢pepMeHTOB B
oOMeHe BEIECTB U MPEBPAIICHUHN YHEPTUH B KIIETKE.

®orocunTte3. CperoBas W TeMHOBas (a3pl (¢orocuHTe3a. Peakiuun
dbotocunTeza. DPhekTUBHOCTL (HOTOCHHTE3a. 3HAUCHHE (DOTOCUHTE3A IS KU3HU
Ha 3emuie. BiausiHue ycioBuii cpefpl Ha (OTOCUHTE3 U CIIOCOOBI MOBBIIICHUS €T0
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHUM.

XemocuHTe3. XeMOCHHTE3UPYIOIIUEe OakTepuu. 3HAYCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KJeTKe. PaciernieHue BellecTB, BbIJCICHUE U
aKKyMYJIUPOBAHHE YHEPTUU B KJIETKE. DTallbl YHEPreTHIeckoro oomena. [ mukonus.
bpoxenue m ero Buabl. KuciopogHoe OKHUCIEHHE, WM KIETOYHOE JbIXaHUE.
OxucnurensHoe GpochopusimpoBanure. IHHEKTUBHOCTb IHEPTETUYECKOTO OOMEHA.

Peakiium wMarpuuHoro cuHre3a. lenernueckas wuHpopmamms u JHK.
Peanuzanusi reHetndeckoil mHdOpMalMu B KieTKe. [€HETHMYEeCKHM KOJ U €ro
cBoiicTBa. Tpanckpumnius — marpuunbiii cunte3 PHK. Tpancnsauus — 6uocunres
Oenka. Ortambl TpaHcusuu. KoaupoBanue aMuHOKHCIOT. Pomb pubocom B
OnocuHTe3e Oelka.

Hexkiierounbie Gopmel xu3Hu — BUpychl. Uctopus otkpsiTus Bupycos (. WM.
WBanoBckuit). OCOOEHHOCTHM CTPOCHHSI W KU3HEHHOTO IIMKJIA BUPYCOB.
bakrepuodaru. bonesnu pacteHuid, ’)kUBOTHBIX U YEJIOBEKA, BHI3bIBAEMBIC BUPYCAMHU.
Bupyc ummynogedpunura uvenoeka (BUY) — Bozoymutens CIIN/la. O6parnas



TPAHCKPUIIIIMSI, peBepraza u wuHTerpaza. Ilpodunaktuka pacmpocTpaHeHUs
BUPYCHBIX 3a00JI€BaHUIA.

JleMoHCTpanuu:

[Toptpetsi: H. K. Konsuios, /1. 1. MBanoBckuid, K. A. Tumupsizes.

Tabmumpel 1 cxembl: «Tunbel nutanusy, «Metabomuzm», «MUTOXOHAPUS,
«OHepreTudecknii oOMeH», «Xjoportact», «DotocuaTe3», «Crpoenne JIHKY,
«Ctpoenne u QyHKIMOHUPOBaHHE TeHa», «CuHTE3 Oenkay, « eHeTHUeCcKuil Komy,
«Bupyce», «bakrepuodarn», «Ctpoenre u xuzHeHHbld nukin Bupyca CIIN/da,
oakrepuodaray, «Permukanus JTHK.

Ob6opynoBanue: moaenu-anmnkanuu «Ynsoenue JHK u TpaHckpunuusy,
«buocuntes 6enkay», «CTpoeHue KIeTKn», MoAenb cTpykTypsl JJTHK.

Tema 5. PazMHOXkeHUE M HHAUBUAYAJIbHOE Pa3BUTHE OPTaHU3MOB.

KieTtounslii MK, WIM >KU3HEHHBIM UK KieTku. MHTepdaza u MUTO3.
[Ipouieccrl, mpotekaromue B uHTepdaze. Perumkanus — peakiuss MaTpUYHOTO
cunte3a JIHK. Crpoenue xpomocomM. XpOMOCOMHBIMH HabOp — KapUOTHIL
JunnouaHeli W TalIOMAHBIM ~ XPOMOCOMHBIE ~ HAOOpBl.  XpOMaTHUJIBI.
[{utonornyeckue OCHOBBI Pa3MHOXKEHHMSI M  HWHJUMBUAYAJIbHOTO  Pa3BUTHUS
OpTaHU3MOB.

Henenne xnetkn — muto3. Craguum muto3a. Ilporecchl, mpoucxonsiine Ha
Pa3HBIX CTAJUSIX MUTO3a. BUOTOTUYECKUI CMBICT MUTO3A.

[Iporpammupyemasi rubesnb KJIETKH — alomnTo3.

@dopMBI pa3sMHOXKEHUSI OPraHU3MOB: Oecrojioe U mojioBoe. Buabsl 6ecrnosoro
Pa3MHOXKEHHUS: JEJIEHUE HAABOE, IIOYKOBAHHE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHUe. MICKycCTBEHHOE KIIOHHPOBAHHE
OpPTaHHU3MOB, €r0 3HAYEHUE JJIS CEJIEKLUU.

[TonoBoe pa3MHOKEHUE, €r0 OTIIUYUS OT OECIOJNIOTO.

Meiio3. Craguu meio3a. Ilpouecchl, MpoucxXoAsinMe Ha CTaausx Meilosa.
IToBenenne xpomocom B Meno3e. KpoccuHrosep. buonornueckui CMbICT U
3HAYEHHUE MEN03a.

['ameTorene3 — mporecc 00pa3oBaHUs TMOJOBBIX KJIETOK Yy >KUBOTHBIX.
[TonoBeie kene3bl: CEMEHHUKU U sIMYHUKA. OOpa3oBaHHE W Pa3BUTHE IMOJIOBBIX
KJIETOK — TramMeT (CrnepMmaro30uj, SHIEKIeTKa) — CIepMaToreHe3 U OBOTCHES3.
OcoOeHHOCTH CTpOEHMsI SHLEKIETOK M CcHepMaTo3ouaoB. OII00TBOpEHUE.
[TapreHorenes.

NunuBuayanbHoe pa3BuTHe (OHTOT€HE3). OMOpPHOHAIBLHOE Pa3BUTHE
(omMOpuorenes). DTanbl SMOPUOHAILHOTO Pa3BUTHS y MO3BOHOUYHBIX KHUBOTHBIX:
npoOiieHne, TacTpyisius, opraHoreHes. llocTamOpuoHambHOE pa3BUTHE. THIIBI
MOCTAMOPHUOHATILHOTO PAa3BUTHS: TMPAMOE, HempsiMmoe (JIMYMHOYHOE). BriusHue



CpeIlbl Ha Pa3BUTHE OPTAHU3MOB, (AKTOPHI, CIOCOOHBIC BHI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pa3Butue pacteHuii. OHTOreHE3 IBETKOBOTO PACTEHHUS: CTPOCHHE
CEMEHH, CTaJNHU PA3BUTHSL.

JleMoHCcTpanMu:

Tabmuupl U cxembl: «DOpMBI pa3sMHOXKEHUS OPraHU3MOB», «/IBolHOE
OIUIOJIOTBOPEHHE Yy [IBETKOBBIX pacTeHuil», «BereraruBHOE pa3sMHOXKEHHE
pacteHui», «J/lenenue kietku Oaktepuit», «CTpoeHHE TIOJOBBIX KIETOKY,
«Crpoenue xpoMocoMbl», «Kierounbiii mukn», «Pemmukanus JTHK», «Murtosy,
«Meito3», «IIpsimoe u HemnpsiMoe pa3BUTHE», «['aMeTOoreHe3 y MIEKONMUTAIOIINX U
yenoBeka», «OCHOBHBIC CTA/IUM OHTOTCHE3A.

ObopynoBanue: MUKPOCKOII, MUKpOIpenaparsl «Criepmaro3ousl
MJIEKONIUTAIOUIEro», «SiekneTka MiaekonuTarmero», «Kapruoknnes B kieTkax
KOpEIIIKa JTyKa», MAarHUTHAsI MOJIeIb-anmuinKanus «Jlenenue kierkn», moaens JIHK,
MOjieJIb MeTa(azHON XPOMOCOMBI.

JlaGopaTropHble ¥ IPaKTHYeCKUe PadOThI:

JlaGoparopnast pabora Ne 3. «HaOmromeHue MuTO3a B KIETKAX KOHYMKA
KOPEIIIKA JIyKa Ha TOTOBBIX MUKPOIMpPEnaparaxy.

JlabopatopHasi pabora Ne 4. «/3yueHue CTpOEHHSI TOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpEnapaTax».

Tema 6. HaciiencTBEHHOCTh U K3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaun reHeTuku. VIcTopus pa3BUTHSI T€HETUKU. Poib nuTonoruu
U HMOpPUOJIOTMM B CTAaHOBIICHUM TEHETHKHU. BKiaa pocCHUUCKHX U 3apyOeHBIX
Y4€HBIX B Ppa3BUTHE TEHETHKU. MeTompl TEeHETUKU (TUOPHUI0IOTHYECKUN,
LHUTOT€HETUYECKUM, MOJEKYIIpHO-TeHETUYeCKUil). (OCHOBHBIE T'€HETHUYECKHE
noHsATHsA. [ eHeTHYeCcKass CUMBOJIMKA, UCIIOJb3yeMasi B CXeMaxX CKpPEIIMBaHUM.

3aKOHOMEPHOCTH HAacJIeIOBaHUsI MIPU3HAKOB, YCTaHOBICHHBIE [. Menaenem.
MonoruOpugHoe CKpellMBaHUE. 3aKOH €AWHO00pa3us THOPHIOB IIEPBOTO
nokosieHus. [IpaBuino JOMUHHPOBaHUA. 3aKOH PACIICIICHUS TPU3HAKOB. | nnoresa
YUCTOTHI raMeT. [1oIHOE M HEeMOoMTHOE TOMUHUPOBAHHUE.

JurubpuaHoe cKkpeluBaHre. 3aKOH He3aBUCUMOTO HACJIEIOBAHUSI PU3HAKOB.
[{uToreHeTnyeckre OCHOBBI JAUTUOPUAHOTO CKpEUIMBAaHUA. AHaTU3UPYIOIIee
cKkpemuBanue. Vcronb30BaHne aHAIM3UPYIOLIETO CKPELIMBAHUS ISl ONPEICIICHUS
reHOTHIa OCOOH.

CuerieHHOE HacienoBaHue npu3HakoB. Pabora T. Moprana o crerieHHOMY
HACJIEIOBAHUIO TeHOB. Hapylenne cuerieHust reHOB B pe3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHasl TEOPHs HACIIEICTBEHHOCTH. | eHeTUYECKME KapThl.



['enetuka nmona. XpoMOCOMHOE OIpENeNIeHUE Mojia. AyTOCOMBbI U MOJIOBBIE
xpoMmocoMbl. [omorametrHbie M reTeporamMeTHbie oOpraHu3Mbl. HacnenoBanue
MPU3HAKOB, CIIEIIJIEHHBIX C IMOJIOM.

N3meHunBOCTh. BUIbI N3MEHUMBOCTH: HEHACIIEACTBEHHAS] M HACJIEACTBEHHAS.
Ponb  cpegpl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOIU(DUKAITMOHHONW U3MEHYNBOCTH. BapuanimoHHBIN psig U BapualluoOHHAsT KPHUBasl.
Hopma peakuun npusHaka. KonuyecTBEHHbIE M KAaU€CTBEHHbIC MPU3HAKU U HX
HOopMa peakiuu. CBoiicTBa MOAU(PUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBeHHasi, wiM TEeHOTUNMYECKas, HM3MEHYMBOCTh. KomOuHaTMBHAS
W3MEHYMBOCTh. Melo3 W TI0JIOBOM TIPOIlECC — OCHOBAa KOMOWHATHBHOMU
W3MEHYMBOCTH. MyTaIlmoHHAsI U3MEHUYNBOCTh. Kimaccudukammsi MyTainuii: TCHHbIC,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa M MpUYHHBI MyTanuii. MyTareHHbIe (HaKTOPHI.
3aKOH rOMOJIOTHYECKUX PSAOB B HAClIeACTBEHHON n3MenunBocty H. 1. BaBunoga.

BHesinepHast HacIeCTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka yenmoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOAbl TE€HETHKH
YeJIOBEKA: TCHEAIOTHUCCKHM, OJIM3HEIOBBINA, IINTOTCHETUYCCKUM, OMOXUMUYCCKHUHT,
MOJIEKYJISIPHO-TE€HETUYE CKU . CoBpemeHHOE ONIPENIECIICHHE TeHOTHIA!
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnencrBennblie 3a001€BaHms YeIOBEKa: TeHHbIE 00JIe3HU, O0Ie3HU
C  HACIEACTBEHHOW  MPEIPaCIONOKEHHOCTbIO,  XPOMOCOMHBIE  OOJIE3HHU.
CoMarnueckue U TreHepaTuBHbIe MyTaluu. CTBOJIOBbIE KIETKH. [IpuHIUIIBI
30pOBOTO 00pasa >KM3HU, TUATHOCTUKH, TPOQPMIAKTUKY U JICYCHUS] TCHETUYECKUX
Oone3Hell. MenuKo-TeHeTUYeCKOe KOHCYJIBTUPOBAHHME. 3HAYCHUE METUITMHCKOM
TeHETHKH B MIPEIOTBPAIICHUH U JICUCHUU TeHETHYECKUX 3a00JIEBaHUI YeJIOBEKa.

JlemoHcTpanuu:

[Toprpersr: I. Mennens, T. Mopran, I. ne ®pus, C. C. Yerepuxos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuios.

Tabmuie! u cxembl: «K MOHOTHOPUTHOE CKPEIIUBAHKUE U €T0 IIUTOTCHETUYECKast
OCHOBAa», «3aKOH PACIICIIJIEHUS U €70 IUTOTEHETUYECKAsA OCHOBA», «3aKOH YUCTOTBI
rameT», «JlurubpuaHoe ckpemnmBanuey, « lutororuyeckre 0CHOBBI JUTHOPUIHOTO
CKpelMBaHus», «Mernosy, «B3zauMoaenicTBre ajuiesibHbIX T€HOBY, «l eHeTnueckue
KapThl PACTEHUH, )KUBOTHBIX W YeJOBEKa», «l€HeTHKa mosa», «3aKOHOMEPHOCTH
HACJIEJOBaHUs, CLUEIUICHHOTO C MOoJoM», «KapuoTHNbl 4eloBE€Ka U YKUBOTHBIX»,
«Bunpl u3menuuBoctn», «MoaudukamoHHas H3MEHUMBOCThY», «HacnenoBanue
pesyc-hakropay, «[eHeTHKa rpynn KpoBu», « MyTallMOHHAs U3MEHYUBOCTHY.

O6opynoBanue: MojenH-anmIuKkanmun «MOHOTHOPUITHOE —CKpEITUBaHUE,
«HemonHnoe nmomuHUpoBaHue», «Jurnbpumnoe ckpemnmBanuey», «llepexpécr
XPOMOCOM», MUKPOCKOIT U MUKpompemnapart «Jpo3odunay (Hopma, MyTariuu Gopmbl
KpBUIbEB M OKPACKH Tela), repoapuid «I opox moceBHOM».



JlabopaTopHble U NpaKkTH4YecKue padoThbl:

JlabGopatopHast pabora Ne 5. «V3yueHue pe3yabTaroB MOHOTHUOPUIAHOTO W
JTUTUOPUTHOTO CKPEIIMBAHUA Y IPO30(UIIBI HA TOTOBBIX MUKpPOIIpenapaTaxy.

Jlaboparopnas padorta Ne 6. «3ydyenre MoaupuKalMOHHON W3MEHUYHUBOCTH,
MOCTPOCHKE BAPUALIMOHHOTO PsiJia U BAPUAILIMOHHON KPUBOI.

JlaGopatopHast pabota Ne 7. «AHaIM3 MyTanuil y Apo30(UIIBI HA TOTOBBIX
MUKpOIpenaparax.

[Ipaktuueckas padota Ne 2. «CocTaBieHue v aHaJIU3 POJOCIOBHBIX YEIIOBEKA.

Tema 7. Cenexkuusi opranu3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekius Kak Hayka W Tpolecc. 3apoKICHHE CENEKIIMU U JTOMECTUKALIMSL.
VYyenue H. . BaBunoBa o LeHTpax NpOUCXOXKIECHNUS U MHOTO0Opa3usl KyJIbTYPHBIX
pacteHuil. LIeHTpbl IpOUCXOXKIEHUS JOMAIIHUX KUBOTHBIX. COpPT, MOpoAa, ITaMM.

CoBpeMeHHbIE METO/IbI CeleKIMU. MaccoBblli 1 UHAUBUIAYaIbHBIA OTOOPHI B
CEJICKIMN pacTeHUM U KUBOTHBIX. OlEeHKa 3KcTepbepa. BIM3KOpOACTBEHHOE
CKpeluBaHue — WHOpuAuHL. Yucras nuHusA. CKpelllMBaHUE YHUCTHIX JIMHUM.
['ereposuc, unu rubpuaHas cuia. HepoacTBEHHOE CKpellMBaHUE — ayTOPUIUHI.
Otnanénnas rudbpuauzanus 1 e€ ycnexu. FICKyCCTBEHHBIN MyTareHes3 U MoJIy4eHHe
HOJIUIIIIONI0B. JIOCTHIKEHHUS CENIEKIIMY PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

broTexHONOruss Kak oTpacib NPOU3BOACTBA. [€HHAs HH)KEHEpHUsS. OTalbl
co3manust pexkomOuMHaHTHOM JIHK wu TpaHcrennsix opranusMmoB. Kierounas
uHxeHepust. Kierounbie KynbTypbl. MUKpPOKJIOHAJIBHOE Pa3MHOXKEHUE PACTEHUU.
KiioHupoBaHHE  BBICOKOIIPOAYKTUBHBIX  CEIBCKOXO3SIIICTBEHHBIX OpPraHU3MOB.

Okonornueckue W dTH4eckue  mpoomembl. MO —  reHeTudecku
MOJIU(PHUITMPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpanuu:

[Toprpetsr: H. U. BaBunos, U. B. Muuypum, . 1. Kapneuenko, M. @. IBaHoOB.

Tabmumer 1 cxembl: kKapta «lIeHTpBI TPOUCXOKICHUS W MHOTO00pas3us
KYJIBTYpHBIX pacTeHui», «llopoabl moMamHuX KUBOTHBIX», «CopTa KyIbTYPHBIX
pactenuity, «Otnanéunas rudpuauzamus», «Padborer akagemuka M. ®. MBaHoBay,
«Ilomumnongus», «OO0beKThl OuOTEXHONOTUMY, «KileTouHble KyIBTYpBl U
KJIOHUpOBaHUE», « KOHCTpyHpoBaHUE 1 MEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MYJISKH TIII0JIOB U KOPHETUIOAOB AUKUX (DOPM U KYJIBTYpPHBIX
COpPTOB pacTeHuid, repdapuii «CeabCKOX03IMCTBEHHBIC PACTCHHS.

JlaGopaTropHble M NPaKTH4YeCKHUE PadOThI:

Okckypeusi «OCHOBHBIE METOABI M JOCTHMIKCHMSI CEJICKIIMU PACTCHUW W
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO, IJIEMEHHYO bepmy,
COPTOUCTIBITATEIPHBIA ~ Y4aCTOK, B  TEIUIMYHOE XO3SIMCTBO, JIabOpaTOPHIO
arpOyHHBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KUIACC



Tema 1. DBoJIIOMOHHAA OMOJIOTHA.

[Ipennocbulku BO3HUKHOBEHHS HBOJIOLUOHHON TEOpPUHU. DBOJIOIMOHHAS
Teopusi U €€ MecTo B OMOJOrHH. BrusiHue 3BONIOIMOHHON TEOpUU Ha pPa3BUTHE
OHMOJIOTUY U IPYTUX HAYK.

CBuzerensctBa HBoMonMK. [lameoHToNOrn4Yeckue: MOCIeI0BATENIbHOCTD
MOSIBJICHUS] BHJIOB B MaJl€OHTOJIOTUYECKOM JIETOMUCH, MepexXo/Hble (OPMBI.
buoreorpadguueckue: cxoacTBo u paznuare GayH u Grop MaTePUKOB U OCTPOBOB.

OMOpUONIOTUYECKHE: CXOACTBA W Pa3luyusi SMOPUOHOB pAa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, aHAJIOTHYHbIE,
pyAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKUE: CXOICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTHY W OCHOBHBIX METAa0OJMYECKHX MyTel y Bcex
OpraHU3MOB.

OpomonmonHass teopust Y. JlapBuna. Ilpeanoceuiku BO3HUKHOBEHUSA
JapBUHM3MA. JIBWXKyIMEe CHJbl 3BOMIONMM BUAOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOXXEHHE IIPU OTPAaHUYEHHOCTH PECYPCOB, HEONpEECIEHHAs W3MEHYHUBOCT,
0opr0a 3a CylIeCTBOBAHHE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Boouu (CTD) 1 €€ 0CHOBHBIE TTOJIOKEHUS.

MuxkposBostonus. [lomynsanus kak equHUIa BUAa U 3BOJIIOLUH.

JBuxynie cuiibl ((pakTopbl) SBOJIIOLMU BUJIOB B MpHpoae. MyTallMOHHBIN
pouecc 1 KOMOMHATUBHASL U3MEHUMUBOCTS. [lonmynsiinoHHbIE BOJIHBI U Ipeii( TeHOB.
N3omsiyst u Murpanusi.

EctecTtBeHHblli 0TOOp — HampaBistomui ¢Gakrop s3Boaouud. DopMbl
€CTECTBEHHOI0 0TOOpA.

[TpucnocoOneHHOCT, OpPraHW3MOB Kak pe3ynbraT sBoitouuu. Ilpumeps
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApoMOp(O3bl U UUOATANTAIINH.

Bun wu BugooOpazoBanue. Kputepum Buzma. OcHOBHbIE  (QOpMBI
BHUJ1000pa30BaHusl: TeorpaduuecKoe, IKOJIOrHIECKOe.

MakposBomonus.  PopMbl  3BOMIOLUM:  (UIETUYECKAs, JUBEPreHTHasd,
KOHBEpIeHTHas, napaienbHas. HeobpaTuMocTh 3BOIOLUY.

[IpoucxoxaeHre OT HeCIEeNHAIM3UPOBAaHHBIX NpeakoB. [Iporpeccupyromast
crenuain3anus. AJanTUBHAs pagualus.

JdeMoHCcTpauuu:

[Toptpetsi: K. JIunnei, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenpb, @. Mromiep, A. H. CeBep1ios.

Tabnuipl 1 cxeMbl: «Pa3BUTHE OpraHUYECcKOro MUpa Ha 3emiie», «3apobIiin
MO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukc», «Popmbl  OOprOBI 32
CylllecTBOBaHME», «EcTecTBeHHBIM 0TOOp», «MHOroo0pasue COpPTOB PACTCHHI,
«Mmuoroobpasue TIOPOJI JKHUBOTHBIX)», «ITomystuny, «MyTaunonHas
U3MEHYMBOCTB», «Apomopdosbl», «Mnunoanantamumy, «OOmas IereHepanus»,



«/IBmKkymme cunel 3Bomoonum», «Kapra-cxema Mapmpyra nyremectBus Y.
Hapsunay», «boppba 3a cymectBoBaHue», «IIprcmocoOIeHHOCT, OPTaHU3MOBY,
«['eorpaduueckoe B1000pa3oBaHNue», « IKOIOTUYECKOE BUI000PA30BAHUE).

OO6opynoBaHue: KOJUICKIUS HACEKOMBIX C Pa3IMYHBIMU THIIAMH OKPACKH,
Ha0Op MIIONOB M CeMsH, KoJueKuusi «[Ipumepsl 3alUTHBIX MPUCTIOCOOIECHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HANpPABICHUS 3BOJIIOLUN», 00bEMHAS MOZEINb
«CTpO€eHHE roJI0BHOTO MO3ra O3BOHOYHBIX ).

buoreorpadguueckas xapra wmupa, Kouiekius «DopMbl COXpaHHOCTH
MCKOIIAEMbIX JKMBOTHBIX M pacTeHWil», wmonenp ammmkanus <«llepexpécr
XpOMOCOMY», BlIaXKHbIe IIpenaparsl «Pa3zBuTue HaceKkOMOroy», «Pa3BUTHE JATYIIKW,
MuKpornpenapar «Jpozodunay (Hopma, MyTari (GOpMbI KPHLIHEB U OKPACKHU TEJIA).

JlabopaTopHble M IpakTHYeCKUue padoThI:

JlaGoparopHast pabora Ne 1. «CpaBHeHHE BUAOB MO MOPQOJIOTUUECKOMY
KPUTEPUIO».

JlaGoparopnas padota Ne 2. «Onucanue npucnocoOJEHHOCTH OpraHu3Ma U e&
OTHOCHUTEIBHOTO XaPaKTEPA.

Tema 2. Bo3HnKHOBeHMEe M pa3BUTHE KU3HHU Ha 3emJie.

JloHay4yHblE€ MPEJCTABICHUS O 3apOXKACHUU KWU3HU. HaydHble ruUmoressl
BO3HUKHOBEHHUS JKM3HM Ha 3emJjie: a0uoreHe3 M MaHCIepMHs. XUMHUYecKas
HBOJIIOLMS. AOHOTEHHBIM CHUHTE3 OPraHWYECKHX BEUIECTB U3 HEOPraHUYECKHUX.
DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKON 3BOIIOIMU. HadanbHblie 3Tansl
ouosnoruyeckoit 3Bomtonuu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYP M BO3HHMKHOBEHME IIPOTOKJIETKU. IIepBble KIETKM W KX DBOJIOLMS.
@opMHPOBAHNE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

Paseutne xu3Hn Ha 3emie no spaMm u nepuonam. Karapxen. Apxeickas u
nporepo3oiickass 3pbl. [laneo3oiickas spa u €€ Tmepuoabl: KEeMOPUUCKUH,
OPJIOBUKCKWW, CUITYPUMCKUH, JEBOHCKHUM, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3so301icKkast 3pa U €€ epUoAbl: TPUACOBBIMN, IOPCKU, METOBOM.

KaitHo3oiickass 3pa ®W €€ Tnepuoabl: MNaJCOr€HOBBIM, HEOTCHOBBIN,
AHTPOIOTECHOBBIM.

XapakTEpUCTUKA KIMMAaTa M TE€OJOTHYECKHUX IMpoueccoB. OCHOBHBIE JTallbl
HBOJIIOLMU PACTUTEIBHOTO U >KUBOTHOTO MHUpa. ApoMopdo3bl y pacTeHud u
*KUBOTHBIX. [losiBIIeHUE, paciBET U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

CucremMa OpPraHMYeCcKOro Mupa Kak OTpakeHue 3BOMOLUU. OCHOBHBIE
CUCTEMATUYECKHE TPYIIIBI OPTaHU3MOB.

DBOJIONMS YeJIOBeKa. AHTPOIIONOTHA KaK Hayka. Pa3BuTue mpencTaBieHuid o
IIPOUCXOXKJICHUH 4YesloBeKa. MeToapl M3ydeHus aHTpornoreHesa. (Cxoiacrtsa u
pa3nuyus 4eJ0BEKA U )KUBOTHBIX. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKaA.



JIBxymue cuibl ((pakTopsl) anTpornorene3a. HacneacrBeHHas n13MEHIMBOCTh
U €CTECTBEHHBIN 0TOOp. OOIIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBICHUE OPYAH TPYy/a,
MBIIUICHUE, PEYb.

OCHOBHBIE CTaIMM ¥ BETBU 3BOJIIOIMU YEIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMebIi, YemoBek mpamMoxoaaimi, YemoBek HeaH1epTajabCKui, YeIoBEK pa3yMHBbI.
Haxonku ~ WcCkomaeMbIX ~ OCTarkoB,  BpeMsi  CyIIECTBOBaHMS,  00JacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KHU3HU, OPYIUSL.

UYenoseueckne packl. OCHOBHBIE  OOJBIIME  pachl:  €BPONECOU]IHAA
(eBpa3uiickasi),  HErpo-aBCTpaJioWAHAss  (PKBaTOpUajibHas),  MOHTOJIOMHAS
(a3uarcko-aMepukaHckas).  UepTbl  NPUCIIOCOONEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pPAC K YCJIOBHUSIM CYLIECTBOBAHMWA. ENMHCTBO 4EIOBEUECKUX pac.
Kpuruka pacusma.

JlemoHcTpanuu:

[Toprpets: ®@. Penn, JI. Ilactep, A. . Onapun, C. Mumiep, I. IOpu, Y.
apBuH.

Tabmumer u cxembl: «BosaukHoBeHme COIHEUHOM CHCTEMbI», «Pa3Burme
opraHuueckoro Mwupa», «PacturenbHass kieTka», <«OKUBOTHas  KIIETKay,
«IIpokapuornueckas kieTtka», «COBpEMEHHAasi CUCTEMa OPTraHHUYECKOTO MHUpPay,
«CpaBHEHHE aHATOMHYECKHUX YEPT CTPOCHHUS YEJIOBEKAa M YEJIOBEKOOOpA3HBIX
00e3bsH», «OCHOBHBIE MeCTa MaJCOHTOJIOTUUECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOIO 4YeloBeKay, «JlpeBHenmue mogm», «/IpeBHue monn», «llepBbie
COBPEMEHHBIE JIIOAN», «HelI0BeUeCKre pachh».

O6opynoBanue: MYJISDKH «ITpoucxoxaeHue  YeaoBEeKa» (6rocThI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHIEpTalblla, KPOMAaHBbOHIIA), CIEMKH WJIH
M300pKEHUS KAaMEHHBIX OpYIMM NEpBOOBITHOTO YeIoBeKa (KaMHHU-YOIIEPHI,
pyouna, ckpebna), TeOXpoHOJOrMYecKas Ta0nuia, KojuleKiusi «DopMbl
COXPAHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTCHUI».

JlaGopaTropHble U NpaKTHYeCKHe PadOTHI:

[Ipaktuueckast pabora Ne 1. «M3yueHue uckomaeMbIX OCTATKOB PACTCHUU U
JKUBOTHBIX B KOJIJICKITUSX).

DKCKypeus «IBONIOIUS OPraHUYECKOro MHupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHbIN UJIU KpaeBEIUECKU My3€el).

Tema 3. OpranusMsbl 1 OKpY KA cpena.

DKOJIOTUA KaK Hayka. 3aJaud M pa3feiibl SKOJIOTUU. MeToIbl SKOJIOTHYECKUX
MCCIIENOBAaHUN. DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEIOBEKA.

Cpenpl oOWTaHUS OPTaHW3MOB: BOJHAS, HA36MHO-BO3AYIIHAs, TMOYBEHHA,
BHYTPUOPTaHU3MEHHASI.



Oxonornyeckue Qaktopel. Krmaccuduxamuss skojgorudeckux (HakTopoB:
abuoTHueckre, OMOTUYECKME U AaHTPOMOTeHHbIe. [IeHCTBHE SKOIOTHYECKUX
(bhaKTOpOB Ha OPTAaHU3MBI.

Abuotudeckre (akTophl: CBET, TEMIEpATypa, BIAKHOCTb. DOTONEPUOAN3M.
[IpucnocoOnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTUYECKUX  (PaKTOpOB.
buonornueckne puTMBl.

buotnueckue axropsl. Buabl OnoTHYECKUX B3aMMOACHCTBUN: KOHKYPEHIIHS,
XUIIIHUYECTBO, cCUMOMO03 U ero ¢opmel. [lapasutusMm, koorepaiusi, MyTyalau3M,
KOMMEHCaIu3M (KBapTHUPAHCTBO, HaXJIEOHMYECTBO). AMEHCAIU3M, HEHUTpaIu3M.
3HaueHne OWOTUYECKHUX B3aMMOAECUCTBUN JJIsl CYLIECTBOBAHMSI OpPraHHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

OKOJIOTHYECKUE XApAKTEPUCTUKU MOMysiud. (OCHOBHBIE IOKa3aTeNlH
HNOMYJISILMU: YUCIEHHOCTh, IUIOTHOCTh, POXKIA€MOCTb, CMEPTHOCTb, HPHUPOCT,
Murpanus. JJMmHaMuKa 4uCI€HHOCTH MOIYJSILHAN U €€ PEeTyIIsLus.

JlemoHcTpaMu:

[Toptpetsi: A. I'ym60abaT, K. ®@. Pynbe, O. ['exkerns.

Tabnuupr u cxeMmbl: kapra «lIpuponnsie 30HbI 3emin», «Cpeabl oOUTaHUS
opranuzMoBy», «®dotonepuonusm», «llomymanun», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTH MOMYJIALUU UHPY30pHU-Ty(henbkn», «[Iumessie nenm».

JlaGopaTropHble ¥ IPaKTHYeCKUe PadOThI:

JlabGoparopnas padora Ne 3. «Mopdonoruueckue 0CoOOEHHOCTH PacTEHUN U3
Pa3HbIX MECT OOUTaHUS».

Jlaboparopnast padota Ne 4. «BnusHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB
KOJIEyCay.

[Tpaktuueckas padora Ne 2. «[loacyé€T MIOTHOCTH MOMYMISAIUN Pa3HbIX BUIOB
pacTeHU.

Tema 4. Coo0miecTBa M 3KOJIOTMYECKHE CUCTEMBI.

CooOmectBo opranu3smMoB — OwuorieHo3. CTpyKTypbl OuOIlEHO3a: BUIOBas,
MpPOCTpPaHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-nomMmuHanTel. CBA3U B
OHOIIEHO3E.

DKoJoTUYeCKUe CcucTteMbl (dkocuctemsbl). lloHsiTHe 00 »sKOCHCTEME W
ouoreonieHoze. DyHKUMOHAIbHbIE KOMIIOHEHTHI HKOCHUCTEMBI: MPOIYLEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBOpoT BEMIECTB U NOTOK 3HEPTUHU B 3KOCHUCTEME.
Tpoduueckue (numieBbie) ypoBHU SKocUCcTeMBI. [TunieBsie nenu u cetu. OCHOBHbBIE
MOKAa3aTeau HJKOCHUCTEMBbI: OHoMacca, MPOAYKIHUS. ODKOJIOTMYECKHUE MHUPAMMIIbL:
OPOAYKLMH, YUCICHHOCTH, Ouomacchl. (CBOWCTBA JKOCHUCTEM: YCTOWYHBOCTb,
camoperymisuus, pazsutue. Cykueccus.

[IpupoaHble PKOCUCTEMBI. DKOCHUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOTO
WM [IAPOKOIMCTBEHHOTO JIEca.



AHTpPOIIOTEHHBIE ~ 3KOCHUCTEMBL.  ATPOIKOCUCTEMBI.  YPOOIKOCHCTEMBI.
buonornueckoe u X031HCTBEHHOE 3HAYCHHE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopaszHooOpasue kak ¢akrtop ycrounBocTH d3KocucteM. CoxpaHEHHE
OMOJIOTUYECKOTO pa3HO0Opa3us Ha 3eMIie.

VYuenne B. U. Bepnaackoro o 6mocdepe. ['panuiipl, coctaB U CTPYKTypa
onocdepsl. XKuBoe BemectBo u ero ¢GyHkmuu. OcoOeHHOCTH OMOchephl Kak
100anbHON SKOCHCTeMBbI. JlMHaAMHuYeckoe paBHOBECHE M OOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTsbl BemecTB U OMOr€OXMMHYECKUE UKl 3JIEMEHTOB (yIiepoa,
a30Ta). 30HAIbHOCTb Ouocdeprl. OCHOBHBIE OMOMBI CYIIIH.

YenmoseuecTBo B Onochepe 3emiu. AHTpOIOreHHbIC H3MEHEHUs B Onocdepe.
[moGanpHBIE HKOTOTHUECKHE MTPOOIEMBI.

CocyuiecTBoBaHME IPUPO/BI U yenoBeyecTBa. CoxpaHeHue OuopazHooOpas3us
KaK OCHOBa YycCTOM4YMBOCTH Ouocdepsl. OCHOBa palMOHAIBHOTO YIPaBICHUS
IPUPOAHBIMU PECYPCAMH U UX HCHOJb30BaHUE. JloCTHKEHU OMOJIOTUH U OXpaHa
MPUPOIBI.

JlemoHcTpaMu:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabnumpl u cxemsbl: «llumessie 1enu», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpupoansie cooOmecTBa», «llenmu nuTaHus», «IKOJIOrMYECKass MHUPAMHUIAY,
«buocdepa u yenoex», «IKOCUCTEMA IIUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  neca», «buoneHo3 Bogoéma», «ArpoueHo3», «lIpumepHsbie
AHTPOIIOTEHHBIC BO3ECHCTBUS HA IIPUPOLY», « BakHENIINE HCTOYHUKHU 3arpsI3HEHNUS
BO3/lyXa M TPYHTOBBIX BOm», «[louBa — BakHeiIass cocrapistomas ouochepni»,
«®Daktopel  gerpagauumud  nouBy,  «llapHukoBbiii  3ddexT»,  «DakTOopbl
pPaIuoOaKTUBHOTO 3arpsisHeHust Ouocdepn», «OOmAs cTpykTypa Ouocheps»,
«Pacnipoctpanenue xku3HH B Ouocdepe», «O30HOBBIH »dKpaH Ouocheps»,
«KpyroBopot yriepona B 6nocdepe», «KpyroBopot a3ora B IpuUpOACH.

OObopynoBanue: Mofenb-anmiukanus « TunuyHbele OMOLEHO3bI», repOapuit
«PactutenbHble COOOIIECTBAY, KOJUIEKIIUU «bUOlIeHO3Y, «Bpenurenu BaxkHEeUIINX
CEJILCKOXO3IMCTBEHHBIX KYJIBTYp», FepOoapuu U KOJUICKIIUUA PACTCHUHN U )KUBOTHBIX,
MpPUHAJJICKAIIUE K PA3HBIM 3KOJIOTUUYECKUM IPYyIaM OJHOTO Buaa, KpacHas kHura
Poccutickoit @enepariuu, n300pakeHUs OXPAHIEMbIX BUJIOB PACTEHUHN U )KUBOTHBIX.



[VDIAHUPYEMBIE  PE3VJIBTATBI OCBOEHHMA  IIPOTPAMMBI 110
BMOJIOTM1 HA  BA3OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHUA

[InaHnpyemble pe3ynbTarbl ONMPAIOTCS HAa BeAyllHMe LejieBble YCTAHOBKH,
OTPaKarOIIME OCHOBHOW CYIIHOCTHBIM BKJIAJl U3y4aeMOM IIPOrpaMMbl B Pa3BUTHE
JUYHOCTU OOYYaIOLIUXCs, UX CIIOCOOHOCTEH € HCMOJIb30BaHHEM OOOpYIOBaHUS
neHrpa «Toudka pocray.

Cormacho @I'OC COO, ycraHaBIuBaKTCS TPEOOBAHHUS K pe3yabTaram

OCBOGHHSI  OOy4YalONIMMHCS TPOTpamMM  CpemHero  odmero  oOpa3oBaHUS:
JMYHOCTHBIM, METAMPEAMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpyKkType NMYHOCTHBIX PE3YNBTATOB OCBOCHUS mpeamera «buonorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYArOIIUMUCS POCCUMCKON
IPaXXJaHCKOW MACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSATEIIbHOCTH
U CaMOOIpEACICHUI0, HaJIM4YMe MOTHBalMM K  OOydYeHHI0  OUOJIOTHH,
[[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEKICHUN JIUYHOCTH HAa OCHOBE
KIIFOYEBBIX IIEHHOCTEH M HMCTOPUYECKUX TPAJULUNA Pa3BUTUS OHOJIOTUUYECKOTO
3HAaHMS, TOTOBHOCTh U CIIOCOOHOCTh OOYYalOIUXCsl PYKOBOACTBOBATHCS B CBOEH
JESATENbHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, IPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIMYMUE HDKOJOTUUECKOTO MPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh LU U CTPOUTH KU3HEHHBIC TUTaHBI.

JIndyHOCTHBIE pe3ynbraTel OCBOCHMS IpenMeTra «buonorus» pocturarorcs B
CIMHCTBE YYEOHOW U BOCIUTATEIBHOW JESITEIBHOCTU B COOTBETCTBUU C
TPAJAUIIMOHHBIMU POCCUMCKUMU COIMOKYJIBTYPHBIMH, HCTOPHYECKUMH U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMH, TPUHSATHIMUA B OOIIECTBE MpaBUJIaMU M HOPMaMu
MOBEJICHUSI U CIOCOOCTBYIOT IMpoIlleccaM CaMOMO3HAHUSI, CAMOBOCIIUTAHUS U
CaMOpa3BUTHSA, Pa3BUTHS BHYTPEHHEUN MO3ULINY TUYHOCTH, TAaTPUOTU3MA, YBAKCHHUS
K 3aKOHY M IPABOIOPSAAKY, YEIOBEKY TPyJda U CTAPLIEMY ITOKOJIEHUIO, B3aUMHOIO
YBaXXEHUsI, OCpPEKHOTO OTHOIIECHUS K KYJIbTYPHOMY HACJICIUI0 U TPAJAUIUSAM
MHOTOHAIMOHAIBLHOTO Hapona Poccuiickoit deaepanuu, Opupoae U OKPYKaroIEen
cpene.

JIM4HOCTHBIE PE3yABTaThl 0CBOSHHUS YUEOHOTO npeameTa « bruonorusy 1omKHbI
OTpaxkaTb TOTOBHOCTh M CIHOCOOHOCTh OOYyYarOIIMXCS PYKOBOJCTBOBATHCS
chOpMUPOBAaHHOM BHYTPEHHEW TMO3UIMEH JMYHOCTH, CHCTEMON II€HHOCTHBIX
OpPUCHTAIlMWA, TIO3UTHBHBIX BHYTPEHHUX  YOCXKJCHUN, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTAM POCCHIMCKOTO OOINEeCTBa, PACIIMPEHUE KU3ZHEHHOTO



OMbITa U ONbITA JACSATEILHOCTH B MPOLIECCE peaiu3allui OCHOBHBIX HAIMPABIICHUI
BOCIUTATENBHOU IESITENHLHOCTH, B TOM YKCJI€ B YACTH:
rPa’kIAHCKOr0 BOCIIUTAHUS:

c(hOpPMHPOBAHHOCTh IPAXKIAHCKOM MO3ULIUU 00YYaIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJI€Ha POCCUNUCKOTO OOIIECTRA;

OCO3HAaHHME CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00s13aHHOCTEN, yBaXKECHUE 3aKOHA
Y TIPaBOIOPSAKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JAEATEIBHOCTH MPHU CO3/IaHUU YUEOHBIX
MPOEKTOB, pEIIEHHH YYeOHBIX U T[O3HABATEIBHBIX 3aJ]la4, BBINOJHEHUU
OMOJOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH  OMpPEACNSITh COOCTBEHHYIO IIO3MIIMI0O TO OTHOIICHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHUE YYHUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBHUS JIIOJIEH C Pa3HbIMU YOCKACHUSIMU, KYJbTYPHBIMHU IIEHHOCTSIMHU U
COIMAJILHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B IMPOIECCE COBMECTHOTO BBIMOIHEHUS
y4eOHBIX, TIO3HABATEJIbHBIX U HCCIEIOBATEIbCKUX 3aJ]la4, YBaXKUTEJIbHOTO
OTHOIICHUS K MHEHHUIO OINIMOHEHTOB IMpPHU OOCYKJIEHUU CIOPHBIX BOIPOCOB
OHMOJOTHYECKOTO COMIEPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM AESATEIBbHOCTH;

2) NIaTpUOTHYECKOT0 BOCITUTAHUS:

c(hOpPMHPOBAHHOCTh POCCUMCKON TPaXKJaHCKOW UJIEHTUYHOCTH, MATPUOTU3MA,
YBa)KEHHUSI K CBOEMY HapoOy, YyBCTBAa OTBETCTBEHHOCTH Tiepea PonuHoii, roproctu
3a CBOM Kpaul, cBOK PoauHy, CBOM SA3BIK U KYJIbTYpY, IPOLUIOE KW HACTOSLIEE
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACIEAUIO U MaMATHUKAM TPUPO/IBI,
JTOoCTUKEeHUsIM Poccru B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPYIE;

CIIOCOOHOCTH OIICHUBATh BKJIAJ POCCUUCKMX YUYEHBIX B CTAHOBJICHUE W
pa3BUTHE OHWOJOTHM, TOHUMAHMUS 3HAUCHHS OWOJIOTMM B TO3HAHUU 3aKOHOB
MIPUPO/IBI, B )KM3HU YEJIOBEKA M COBPEMEHHOIO O0IIIECTBA;

uaelHas yOeXJIEHHOCTh, TOTOBHOCTh K CIYKeHHMIO M 3ammte OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CYIbOy;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

OCO3HAHUE NYXOBHBIX [IEHHOCTEN POCCUKUCKOTO HAPOIA;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUUECKOTO IMOBEICHHUS;

CIIOCOOHOCTH OIIEHHMBATh CHUTYAIlMI0O M MPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJ[a B TOCTPOCHHUE YCTOMYUBOTO OYIyIIEro;



OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJIUTEIIAM, CO3IaHUIO CEMbH Ha OCHOBE
OCO3HAaHHOTO TMPHUHATHS LIEHHOCTEM CEMEMHOM JKWU3HU B COOTBETCTBUH C
TpaauuusmMu HaponoB Poccun;

4) 3cTeTH4eCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOILIECHHWE K MUPY, BKIIOYash ICTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPY/Ja, OOIIECTBEHHBIX OTHOLICHHUI;

MOHMMAaHKE SMOIIMOHAIIBHOTO BO3ACHCTBUS KUBOM MPUPOIBI U €€ LICHHOCTH;

TOTOBHOCTh K CAMOBBIPQXXEHHUIO B Pa3HBIX BHJIAX HCKYCCTBA, CTPEMJICHHE
MIPOSIBJISATH KAYECTBA TBOPUYECKON JTUYHOCTH;

5) ¢u3uyeckoro BOCHUTAHMS, (POPMHUPOBAHUA KYJbTYPbI 310POBbSI U
IMOIUOHATBHOTO 0JIATONOIYYHSA:

MOHMMAaHUE U peaTn3aIus 3I0pOBOT0 U 0€30MMacHOT0 00pa3a KU3HH (3T0POBOE
MUTaHKe, COONIIOJICHUE TUTUEHNYECKUX MTPABUII U HOPM, COATTaHCUPOBAHHBIN PEXKUM
3aHATHM W OTHbIXa, peryiasipHas (u3MYeckas aKTUBHOCTH), OEPEKHOrO,
OTBETCTBEHHOTO U KOMIIETEHTHOIO OTHOILIEHHS K COOCTBEHHOMY (pu3nueckoMmy U
MICUXUYECKOMY 37I0POBbIO;

MOHMMAHWE LEHHOCTH TMPaBWI HWHIMBUAYAJbHOTO U  KOJUIEKTUBHOTO
0€30MacHOTr0 MOBEACHUS B CUTYAIUAX, YTPOKAIOUIUX 3[I0POBBIO U )KU3HU JIIONIEH;

OCO3HAHUE TIOCJEJCTBUN U HENPUSATUS BPEAHBIX MPUBBIUEK (YHOTpEOJICHUS
aJIKOTOJIs, HAPKOTHKOB, KYpEHHS);

6) Tpy10BOI0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/Ly, 0CO3HAHUE LIEHHOCTHU MaCTEPCTBa, TPYAOI00HUE;

TOTOBHOCTh K AKTHUBHOW JESATEJIBHOCTA TEXHOJIOTMYECKOM M COLMAJIbHOU
HAIPABJICHHOCTU, CIIOCOOHOCTh WHUIIMUPOBAThH, TJIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJTHATH TAKYyIO €S TEILHOCTD;

HWHTEpEeC K pa3iudHbIM cepam mpodeccuoHaNIbHOU JeSATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oymymie mpodeccuun € peaTn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0 W CamMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEH KU3ZHU;

7) IKOJIOTrM4eCKOTr0 BOCIIMTAHUS

HKOJIOTUYECKH 11e7IecO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK MCTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIIEHWE YPOBHS DKOJOTMUECKOM KYJABTYpBHI: MPUOOPETEHHE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB UM OIEHKHM WX BO3MOXHBIX TOCJIEACTBUN ISt
OKpY>Karoller Cpeapl;

OCO3HAHUE TIO0ATBLHOTO XapakTepa SKOJIOTHUECKUX MPOOJeM W MyTel HX
pelieHus;



CIOCOOHOCTD MCTIONIB30BATh MPHUOOPETAEMBIE IPU U3YUSCHUH OMOIOT Y 3HAHUS
U yYMEHUs TpU peuleHHuH 1npoOlieM, CBA3aHHBIX C  pallOHAJIbHBIM
MPUPOJONOIb30BaHNEM  (COONIIOICHHE  TPaBWJI  MOBEACHUS B MPHUPOJIE,
HaIlpaBJICHHBIX HA COXPAHEHUE PABHOBECHUA B HSKOCHCTEMAaX, OXpPaHy BHUIOB,
AKOCHCTEM, Ouochephl);

AKTUBHOE HENPUATHE JEUCTBUM, IPUHOCSIIMX BPEJ OKPYXKAIOILIEN PUPOIHOU
cpelle, YMEHHE MPOTHO3HPOBATh HEOJArONpPHUATHBIE SKOJIOTMUYECKUE MOCIEICTBUS
MpEANPUHUMAEMBIX ACHCTBHUI U PEIOTBpaAlIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJOTUYECKOTO MBIIUICHUS, SKOJIOTUYECKON KYJIBTYpHI,
ombITa NEATEIbHOCTH AKOJIOTUYECKOMN HaIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B ITO3HABATEIbHOW, KOMMYHUKAaTUBHON M COLMAIbHON
IIPaKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTHYECKON AESITEIBHOCTH 3KOJIOTHYECKON
HaIlPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHUA:

c(hOPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLLEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAayKH U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JUAJOre
KYJBTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHNE S3BIKOBOM M YHUTATEJIbCKOM KYyJIBTYpPbl KaK CpEICTBa
B3aMMOJEHCTBHS MEXIY JIFOAbMH U TIO3HAHUS MUPA;

MOHMMaHHE cheruduKd OWOJIOTHMM KaK HayKd, OCO3HaHuUs €€ pojld B
(GOpMHUpPOBAaHUYU PALMOHATIBLHOTO HAYYHOTO MBILUICHHS, CO3JAaHUU IIEJIOCTHOIO
IpPEICTaBICHUsI 00 OKpY)XKalolleM MHUpPE KaK O €IMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOmiecTBa, B IO3HAHWU TPUPOAHBIX 3aKOHOMEPHOCTEH W pelieHuH mpodiIem
COXPAHEHMS IPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAUMMOCTH OMOJOTHMHU /JII COBPEMEHHOW LMBHIIM3AIUU:
oOecreyeHns: HOBOTO YPOBHSI Pa3BUTUS MEAMIMHBI, CO3IaHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX  pelIaTh  pPEeCcypCHble  MpOOJeMbl  Pa3BUTHUS
4eJI0BEUeCTBa, TIOUCKA MyTeH BBIXO/A M3 MI00AJBHBIX HKOJIOTMUYECKHX MpoOieM U
oOecrieyeHus:  Mepexofa K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TMPUPOAHBIX PECYPCOB U (POPMUPOBAHHIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IOJYyYEHUU OHOJIOTMYECKMX 3HAaHUM B LEJIX
MOBBIMICHUS OOIIEH KyJIbTYPhI, €CTECTBEHHO-HAYYHOM IPAMOTHOCTH, KaK COCTaBHOU
yacT (YHKIUMOHAJIBHOM T'PAaMOTHOCTH oOydaromuxcsi, (opMHUpyeMOW Mpu
U3y4eHUU OUOJIOTHUH;

NOHUMAaHHUE CYIIHOCTH METOJOB IO3HAHMS, UCIIOJIIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh TMOJMydyaeMble 3HAHUS [UIs aHaidu3a |
OOBSICHEHHUS SIBJICHUM OKPY)KAIOIIEro MHpa M MPOUCXOIAUINX B HEM HM3MEHEHUH,



YMEHHE JieJlaTh OOOCHOBAaHHBIC 3aKJIIOUCHHUS HAa OCHOBE HAy4yHBIX (DaKTOB U
UMEIOIINUXCS TAHHBIX C MEJBIO MOTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTHL CAaMOCTOSITENILHO HCIIONIB30BAaTh OUOJIOTMYECKUE 3HAHUSA IS
pelIeHus IPOoOJIeM B peabHbIX KU3HCHHBIX CUTYaIUAX;

OCO3HAHUE IICHHOCTH HAyYHOM JCATCIBHOCTH, TOTOBHOCTH OCYIIECTBISATH
MIPOCKTHYIO M HCCIICOBATEIBCKYIO IEATeIbHOCTh MHANBUYATLHO U B TPYIIIIC;

TOTOBHOCTh M  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0, K aKTHBHOMY ITOJIYYCHHIO HOBBIX 3HAHWUH 1O OHMOJIOTHUU B
COOTBETCTBHH C KU3HCHHBIMHU MTOTPEOHOCTIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yiabTaTbl OCBOEHUsI yueOHoro mpeamera «buomorus»
BKJIIOUAIOT: 3HAYuMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUST  00yUYaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXIPEIMETHBIE) OO0IIeHayYHbIe MOHSITHS, OTpakarollue
IIEJIOCTHOCTh HAyYHOW KapTHUHBI MHpa M CHCIMU(PUKY METOJOB TO3HAHUS,
HCITOJIb3YEMBIX B €CTECTBEHHBIX Haykax (BEIIECTBO, SHEPTHs, SBICHUE, MPOIIECC,
CUCTEMa, HAay4YHBIM (haKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccienoBanue, HabIoIeHne, U3MEpPEHUE, SKCIIEPUMEHT U JIPYTUX ), YHUBEPCAJIbHbBIE
ydeOHbIE JEUCTBUS  (ITO3HABATEIbHBIE, KOMMYHHKATHUBHBIC, PETYISITUBHBIC),
obecnieunBaromue GopMupoBaHue (yHKIIMOHAIBHON TPaAaMOTHOCTH U COIMAIILHOM
KOMIIETEHIIMK  OOy4YarolIuXcsi, CIOCOOHOCTh  OOYYaroIIUXCsl  MCIOJIb30BaTh
OCBOEHHBIE MEXKIMCIUIITMHAPHBIC, MUPOBO33PEHUYECKHIE 3HAHUS U YHUBEPCAIbHBIC
y4eOHbIE IEUCTBUS B TTO3HABATEIILHOM U COIMATILHOM MPAKTUKE.

MeTtanpeaMeTHbIE Pe3ybTaThl OCBOSHHUS IMPOTPAMMBI CpPEIHETO 0O0IIero
00pa30BaHUs JOJIKHBI OTPAKATH:

OBnagenue YHHUBEPCAJIbHBIMH yueOHBIMU MO3HABATEIbHBIMU
AEeCTBUSIMM:
0a3oBble JJOrHYecKHe JeiicTBUs:

CaMOCTOATENILHO  (popMynHpoBaTh H  aKTyaJlM3UPOBaTh  MPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TPU OCBOCHUM 3HAHUN TMPUEMBI JIOTMUECKOTO MBIIUICHUS
(amanmza, cUHTE3a, CpaBHEHUS, Kilaccuukaiuu, 0000IIeH M), pACKPHIBATh CMBICT
OMOJOTHYCCKUX TOHATHH (BBIACIATh UX XapaKTEepPHbIC NMPHU3HAKH, YCTaHABIMBATh
CBSI3M C JIPYTUMU TTOHATHSIMU );

OTpEACNATh IEMN JCATEIBHOCTH, 3aJaBas TapamMeTpbl M KPUTCPUU HX
JIOCTHKCHHSI, COOTHOCHUTD PE3YJIbTAThl ACSTEIHHOCTH C IMOCTABICHHBIMU TIEIISIMU;

WCITIOJIb30BaTh OMOJIOTHYECKUE TTOHATHUS ISl OOBSICHEHUSI (DAKTOB U SIBJICHHIA
YKUBOH IIPUPOJIBI,



CTPOUTH JIOTMUECKHE pacCyXAeHHUs (MHIYKTHBHBIC, JACTyKTHUBHBIC, IIO
aHAJOrMM), BBISBIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYMS B PaCCMaTpHBAEMBIX
SBIICHUSIX, (DOPMYIUPOBATH BHIBOJIBI U 3aKIIIOUCHHS,;

IPUMEHATH CXEMHO-MOJIEIbHBIE CPE/ICTBA /TS IPEACTABIEHUS CYIIECTBEHHBIX
CBSI3el M OTHOIIEHWH B M3y4aeMbIX OHOJOTMYECKUX OOBEKTAaX, a TaKxKe
IPOTHUBOPEUMH Pa3HOTO pOJa, BBIABICHHBIX B PAa3IUYHBIX HHGOPMAIIMOHHBIX
UCTOYHHKAX;

pa3pabarhIBaTh IJIaH PEIICHUs MPOOJIEMBbI C YYETOM aHaIU3a MMEIOIIMXCS
MaTepHUalbHbIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTUBBI B I€ATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YIBTATOB
LM, OLIEHUBATh PUCKH MOCIIEACTBUI JESITEIbHOCTH;

KOOPJAMHHUPOBATh U BBINOJIHATH PA00OTy B YCIOBUAX PEATBHOTO, BUPTYaJIbHOTO
Y KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BHUBATh KPEAaTUBHOE MBILUICHNE IIPU PELLICHUH KU3HEHHBIX MTPOOIIEM.

0a3oBble uccieqoBaTebCKHe 1eiicCTBUS:

BJa/IETh HABBIKAMH y4€OHO-HCCIIE0BATENBCKON U MPOEKTHON JIEATEIbHOCTH,
HaBBIKAMHM  pa3pelieHus MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY IIOMCKY METOJIOB PEIICHUs MPAKTUUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METO0B TO3HAHMS;

UCITOJIb30BATh PA3JINYHbIE BU/bI IESITEIIBHOCTH I10 IMOJTYYEHUIO0 HOBOTO 3HAHUS,
€ro MHTEpIpeTalui, NpeoOpa30BaHUI0 U NMPUMEHEHHUIO B YUY€OHBIX CUTYyalUsX, B
TOM YHCJI€ TIPY CO3/1aHUU YYEOHBIX U COLIMAJIBHBIX MPOEKTOB;

(dbopMupoBaTh HayYHBIM THUI MBIIUIEHUS, BlIaJIeTh HAYYHONH TEPMHUHOJIOTHUEH,
KJIIOUE€BBIMU TIOHATUSMU U METO/IaMU;

CTaBUTh W (OPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BATEIBHOU
JESITEIbHOCTH M KU3HEHHBIX CUTYaIHsIX;

BBISIBJISITH IIPUYMHHO-CJIEJICTBEHHBIE CBSI3W U aKTyaJM3UpOBaTh 3ajauy,
BBIJIBUTaTh TUIOTE3Y €€ pelIeHUs, HAaXOAUTh apTyMEHThI JUIs 10Ka3aTeIbCTBA CBOMX
YTBEPXKACHUIA, 3a]1aBaTh apaMeTpPbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh TOJIYyYCHHBIE B XOJI€ pELICHUA 3aJladd  Pe3ysbTarhl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OILICHKY HOBBIM CHUTYaIMsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYUIECTBIISITh LIEJICHANIPABICHHBIA TMMOUCK MEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(ECCUOHATILHYIO CPEY;

YMEThb MEPEHOCUTh 3HAHMS B IO3HABATEIBHYIO W MPAKTHUECKYIO 00JacTu
KU3ZHEIEATEIbHOCTH;

YMETb UHTErpUPOBATh 3HAHUS U3 Pa3HbBIX NMPEIMETHBIX 00IacTel;



BBIIBUTATh HOBBIE HJEU, MpejiaraTb OpUTHHAJIbHbIE MOIXOAbl U PEIleHUs,
CTaBUTH MPOOJIEMBI U 33/1a41, AOMYCKAIOIINE aJbTePHATUBHBIE PEIICHHUS.

3) padora ¢ unopmanmeii:

OpPUEHTUPOBATHCS B PA3UYHBIX UCTOUHHKAX MHMOpPMAINK (TEKCTE Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOW JHUTEeparype, OWOJOTMYECKUX CIOBapsX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3zax HaHHBIX, B VIHTepHeTe), aHAIW3UpPOBATH
UHGOPMAIUIO PA3TUYHBIX BUJOB U (POPM MPEACTABICHUS, KPUTUUECKH OLICHUBATh
e€ I0CTOBEPHOCTh M HEMPOTUBOPEUUBOCTH;

dbopMynUpoBaTh 3aMpoChl U MPUMEHSTh PAa3IMYHbIE METOABI MPHU TOUCKE U
otOope Oumosoruueckor mHMOpMaIU, HEOOXOIUMOM JIJi BBITIOJHEHHUS y4eOHBIX
3aj1a4;

npuoOpeTaTh OMBIT HCHOIB30BAaHUS HH(OPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJb30BAHMS Pa3IMUHBIX
MOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMaJbHYIO  (OpMYy  TpPEICTaBICHUS
Ounonoruyeckoil nHPopmaluu (cxemsl, TpadUKy, TUarpaMMbl, TAOJIULIBI, PUCYHKU U
JpyToe);

UCIIOJb30BaTh HAYYHBIM SI3bIK B KayecTBE CpeacTBa Ipu padore ¢
Ouosnornyecko HMHPOpMALMEN: TPUMEHATh XUMHUYECKUE, (U3NYECKHE U
MaTeMaTHYeCKUe 3HAKHM U CUMBOJIBL, (OpMyJbl, a0OpeBHATypy, HOMEHKIATYPY,
UCTIOJIh30BaTh 1 MPe0OpPa30BHIBATH 3HAKOBO-CUMBOJIMUECKIE CPEACTBA HATTISTHOCTH;

BIAJIETh ~ HABbIKAMU  DPAcClO3HABaHUS U 3allUThl  MHPOpPMALMH,
nH(OPMAIIMOHHON 0€30MaCHOCTH JIUYHOCTH.

OgiaieHHe YHHBEPCAJIbHBIMH KOMMYHUKATUBHBIMHM JIeHCTBUSIMU:
o0uieHue:

OCYIIECTBIISATH KOMMYHHUKAIIMU BO BCeX c(epax KW3HU, aKTUBHO y4acTBOBAThH
B JIMAJIOTe WM JUCKYCCHM IO CYILIECTBY OOCYyKIaeMol Tembl (YMEHHE 3a/laBaTh
BOMPOCHI, BBICKA3bIBaTh CY)KJEHUS OTHOCUTEIBHO BBINOJHEHUS MpeasiaraeMoi
3a]]aud, YYUTHIBATh UHTEPECHl U COITIACOBAHHOCTH MO3UIUN APYTUX YIaCTHUKOB
JAaiora Wil IUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpENCTBAa OOIIEHUS, MOHUMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(IUKTHBIX CUTYalluH,
YMETb CMATYATh KOH(MIUKTHI M BECTH IEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMH CHIOCOOaMH OOIICHHS M B3aMMOJACWUCTBHUSA, MOHUMATH
HaMEPEHUs APYTUX JIOACH, MPOSBIATh YBAKHUTEILHOE OTHOIICHHE K COOCCETHUKY
U B KOPPEKTHOU opMe HOpMyITHpOBaTH CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO H3Jararb CBOIO TOYKY 3pEHHUSI C HMCIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB.

COBMECTHAA J1eSITeJIbHOCTb:



IMOHMMAaTh U MCIOJIb30BaTh MPEUMYLIECTBA KOMAHAHOM U WHIAWUBHUIYaJIbHOU
paboThI TP PEIICHUH OMOJIOTUYECKOM MTPoOIeMBbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIIOBBIX (hOPM B3aMMOJICUCTBUSA MPU PEIICHUN YUeOHOM 3a1auu;

BBIOMpPATh TEMATUKY U METOAbl COBMECTHBIX JEHCTBUM C y4€TOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEN KAXKJIOTO WICHA KOJIJIEKTHBA,;

IPUHUMATh  [EIM COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBaTH U
KOOPJIMHUPOBAaTh JCUCTBUS MO €€ JOCTHMXKCHUIO: COCTAaBIATH IUIAH JCHUCTBUU,
pacmpenensiTb poiud C Y4YETOM MHEHHM YYacCTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OILICHMBATh KAYECTBO CBOETO BKJIAJa U KAXJAOTO YYaCTHUKA KOMAH/Ibl B OOIIHIA
pe3yJIbTaT Mo pa3pad0TaHHBIM KPUTEPUSIM;

MpeJyiaraTb HOBBIE TPOEKTHI, OLEHHUBAaTh HJIEHM C TO3WIMU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOW 3HAUUMOCTH;

OCYIIECTBIISITh IMO3UTUBHOE CTPATETHUYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYaIUSX, IPOSBIIATH TBOPYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

OBJ1ajieHNe YHUBEPCAJIbHBIMH PEryJSTUBHBIMU ACHCTBUSIMM:
CaMOOPraHU3alMA:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JIJIS BBISIBIICHUS MPOOJIEM U UX PEIICHHUS
B KU3HEHHBIX M YUYCOHBIX CUTYaIUsX;

BBIOMpaTh HAa OCHOBE OWOJIOTMYECKHX 3HAHUW IIEJIEBbIE U CMBICIOBBIC
YCTAaHOBKM B CBOHMX JICMCTBHUSAX M MOCTYNKAaX IO OTHOLICHUIO K >KMBOW IPHUPOJE,
CBOEMY 3[I0POBBIO U 340POBbI0 OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH IMO3HABATENBHYIO JEITEIbHOCTD, BBISBIISITH
poOsieMbl, CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIC 3a7]aul B 00pa30BaTeIbHON
JESITETbHOCTH Y dKU3HECHHBIX CUTYAIUAX;

CaMOCTOATENIbHO COCTABIIATH IJIaH PEIIECHUS IPOOIEMBI C YYETOM UMEIOLIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M IIPEAMOYTCHUI;

JIaBaTh OLICHKY HOBBIM CUTYaIIHsIM;

pacuupsATh paMK{ y4€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUM;

JienaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
penieHue;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

criocoOcTBOBaTh (OPMHUPOBAHUIO U TIPOSBICHUIO IMHUPOKOW DPYAUIIUUA B
pa3HbIX O0NACTAX 3HAHWM, IMOCTOSIHHO IMOBBIIIATH CBOM 00pa3oBaTENbHBIA U
KYJIETYPHBIA YPOBEHb.

CAMOKOHTPOJIb:

JIaBaTh OILICHKY HOBBIM CHUTYAaIlUsIM, BHOCUTh KOPPEKTUBBI B JIE€ATEIBHOCTD,

OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIETSIM;



BIaJIeTh  HaBBIKAMU  [O3HABaTeNIbHON  pedrekcuu Kak  OCO3HAHUSA
COBEPIIAEMBIX JEMCTBHUM M MBICIUTEIBHBIX IIPOLIECCOB, MX pE3YylbTaTOB U
OCHOBaHUH, MCHOIB30BaTh NpUEMBI peduieKCUU ISl OICHKH CUTyalluu, BBIOOpa
BEPHOTO pEUICHMUS;

YMETh OLEHUBAaTh PUCKH M CBOEBPEMEHHO IIPUHUMATh PEUICHUS M0 HX
CHUKEHUIO;

IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTHX IPH AaHAJIU3€ pe3ylIbTaroB
NEeSATEIbHOCTH;

NPUHATHE ce0s U APyTrux:

IPUHUMATh ce0sl, IOHUMAasi CBOM HEAOCTAaTKU U I0CTOUHCTBA;

IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTHX IPH AaHAJIU3€ pe3yIbTaroB
NEATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKHU;

pa3BHUBATh CIOCOOHOCTh MOHUMATh MUP C MO3UIIMU APYroro YeJIOBEKa.

INPEAMETHBIE PE3YJ/IBTATbI

[TpenmeTHble pe3ynbTarhl OocBoeHMs mnporpammbl COO mno Ouonorud Ha
0a30BOM ypPOBHE BKJIIOUAIOT crienuduyeckue A yueoHoro npeaMera «buonorus»
Hay4YHbI€ 3HAHUS, YMEHHUS U CIIOCOOBI ACHCTBUI MO OCBOEHHUIO, UHTEPIIPETALIUU U
peoOpa30BaHUIO 3HAHWUW, BUABI JESITEIBHOCTU MO MOJYYEHHUIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUN B PAa3jMYHbIX YYEOHBIX CHUTyalUsX, a TAKKE€ B PEalbHBIX
KU3HEHHBIX CUTyallUsiX, CBSI3aHHBIX c Ouosorued. B mporpamme mnpenmMerHbie
pe3ynbTaThl IPEACTaBIEHBI 110 ToJjaM 00y4eHHS.

[IpenmeTHbIE pe3yabTaThl OCBOEHUS yueOHOro mpeamera «buonorus» ¢ 10
KJlacce NOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTUU B CUCTEME HAy4YHOI'O
3HaHUS €CTECTBEHHBIX HAayK, B (D OPMHUPOBAHNN COBPEMEHHOH €CTECTBEHHO-HAYyYHOU
KapTUHBI MUpPa U HAyYHOI'O MUPOBO33PEHUS, O BKJIAJI€ POCCUMCKUX U 3apyOekKHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH, (DYHKIIMOHATBHOM T'PAMOTHOCTH Y€JIOBEKA
JUTSL peLIEHUS dKU3HEHHBIX 3a7ay;

YMEHHE DPACKpBIBaTh COJEpKaHUE OMOJOTrMYECKUX TEPMUHOB WU MOHSTHUM:
KHU3Hb, KJIIETKA, OPraHu3M, MeTaboau3M (0OMEH BEIleCTB U MPEBPALLEHUE YHEPTUH),
romMeoctaz (caMoOperyssiusi), YpOBHEBas OpraHU3alMsl JKUBBIX  CHCTEM,
CaMOBOCIIPOU3BEICHHE (PENPOAYKIIHS ), HACIEICTBEHHOCTh, U3BMEHUYMUBOCTb, POCT U
pa3BUTHE;

YMEHHE H3/Iararb OWOJIOTUYECKHE Teopuu (KJIETOUHas, XpOMOCOMHas,
MyTaIlMOHHAs, IIEHTPaAIbHAS JOTMa MOJIEKYIISIpHON Onosorun), 3akoHsl (I. Menaens,
T. Moprana, H. WM. BaBunoBa) u yueHus (0 LEHTpax MHOroo0Opasus u



MPOUCXOXKICHUS KyAbTypHbIX pacteHuil H. 1. BaBuioBa), onpenensiTe rpaHulbl UX
IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BIIAJIETh METOJaMU HAyYHOTO MO3HAHUS B OMOJIOTHH: HAONIOIEHUE U
ONMCAHUE JKUBBIX CHCTEM, IIPOLIECCOB W SIBJICHUM, OpPraHHU3als U IPOBEACHHE
OMOJIOTMYECKOTO IKCIIEPUMEHTA, BBIBUKEHNE TUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXIY HCCIEIyEMbIMUA BEJIMYMHAMH, OOBSICHEHHE IOJYYEHHBIX PE3YIbTATOB,
VCITOJIb30BAHHBIX HAYYHBIX OHITHI, TEOPUI U 3aKOHOB, YMEHHE JI€1aTh BHIBOJIBI HA
OCHOBAHMM IOJTYYEHHBIX PE3YIbTATOB;

YMEHHUE BBIIEIATH CYIIECTBEHHBIE IPU3HAKH BUPYCOB, KJIETOK IIPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOIECCOB: OOMEHa BEIECTB U MPEBPAILLEHUS PHEPIHHU B KIETKe, (POTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKOoro OOMEHa, XEMOCHHTE3a, MHTO03a, Meno3a,
OIUIOIOTBOPEHUS, PA3MHOKEHUS, WHAMBUAYAJIbHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

YMEHHUE MPUMEHATh MOJIYYEHHbIE 3HAHMS sl OOBSICHEHUS OHMOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUHA B MOBCEIHEBHOU
XKU3HH C Ielblo oOecrneyeHusi Oe30MacHOCTH CBOErO 3JI0pPOBbS M 370pPOBbSA
OKpY’KaIoLUX JIOeH, COOII0EHUSI HOPM IT'PaMOTHOTO MOBEIECHUS B OKpYXKarollei
OPUPOJHON Cpelie, MOHMMaHUE HEOOXOAMMOCTH HCHOIb30BAHUS JIOCTHIKEHUIN
COBPEMEHHOMU ounonoruu u OMOTEXHOIOT U IS pPalMOHAIBHOTO
IPUPOIOIIOJIb30BAHUS;

YMEHUE pelaTh 3JEMEHTAapHblE TE€HETUYECKHME 3aJa4d Ha MOHO- U
TUTUOPUIIHOE CKpEIIMBAaHME, CLEMJICHHOE Haclel0BaHUE, COCTaBIATH CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAHUA JJIsl MPEACKa3aHUsl HACIEJOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJHATh Ja0OpaTopHble U MpPAKTHYECKHE paboThl, COOIIOAATH
npaBuiia npu paboTe ¢ ydeOHbIM U Jab0paTopHBIM 000PYIOBAHUEM;

YMEHHE KPUTHYECKH OLIEHWBaThb W HMHTEPHPETUPOBATh HH(MOPMALUIO
OMOJIOTUYECKOTO  CONEpKaHUsS, BKIIOYAIOUIYIO0 TICEBAOHAYYHbIE 3HAHUA U3
pa3IMYHBIX HUCTOYHUKOB (CpEACTBA MAacCOBOM MH(OpMaLMU, HAYYHO-TOMYJSPHBIE
MaTepualibl), STUYECKHE AaCMEKThl COBPEMEHHBIX HCCIEAOBAHMA B OHMOJIOTUH,
MeIULIMHE, ONOTEXHOIOTUH;

YMEHHE CO3[aBaTb COOCTBEHHbIC IHCHMEHHBIE M YCTHBIE COOOIIEHMUS,
0000111251 OMOJIOTHYECKYI0 MH(POPMAIIMIO U3 HECKOJbKHUX HMCTOUHHKOB, TPAMOTHO
MCIIOJIb30BATh MOHSATUMHBIN anmapaTr OUOJIOTUH.

[TpenmeTHbIe pe3ynbTaThl OCBOGHMs yueOHOro npenmera «buonorus» ¢ 11
KJaacce TOJKHBI OTPAKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIU OHOJIOTUU B CUCTEME HAy4YHOT'O
3HAHMS €CTECTBEHHBIX HayK, B (YOPMUPOBAHUH COBPEMEHHOMN €CTECTBEHHO-HAYYHOU



KapTUHBI MUpa U HAyYHOTO MHUPOBO33PEHHUS, O BKJIaJI€ POCCUMCKUX U 3apyOeKHBIX
yuEHBIX-OHOJIOTOB B pa3BUTHE OMOJIOTHH, (DYHKIIMOHAJIBLHONW TPAMOTHOCTH YEJIOBEKa
JUISL pEIICHUS KU3HEHHBIX 3a71a4;

YMEHHE PacKpbIBaTh COIEPKAHNE OMOJIOrMYE€CKUX TEPMUHOB U TIOHATUI: BU],
HOMyJsAUs, TeHO(OHJ, SBOJIOLMS, MABWXKYIIHE CHUIIbl ((PakTOpbl) HBOJIOLHUH,
MIPUCTIOCOOJICHHOCTh OPTaHWU3MOB, BHJA000pa30BaHHE, IKOJIOTHYCCKHE (HAKTOPHI,
IKOCHUCTEMa, TMPOAYLEHThl, KOHCYMEHTBHI, PEIyLEHThl, €N MUTaHus,
HKOJIOTMYECcKasi MUpamMuia, OMoreoneHos, ouocdepa;

YMEHHE U3J1araTb OM0JIIOTHYECKHUEe TeOpUH (3BoroLnoHHas Teopus Y. [lapsuna,
CUHTETUYECKasi TEOpHUs SBOJIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apOJbIIIEBOTO
cxonctBa K. M. bapa, uepeoBaHus IMIaBHBIX HAIIPaBICHUI U MyTEH 3BOJIIOLHH A.
H. CeseprioBa, yuenus o ouocdepe B. U. Bepranckoro), onpenensiTh TpaHHAIBl UX
IPUMEHUMOCTH K )KUBBIM CUCTEMaM;

YMEHHE BJaJIETh METOIaMU HAyYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
OTMKMCaHWE JKUBBIX CHUCTEM, MPOIECCOB U SIBICHUMN, OpPTaHU3alus U TMPOBEICHHUE
OMOJIOTMYECKOTO HKCTIEPUMEHTA, BBIIBUKECHHUE THIIOTE3bI, BHISIBICHHE 3aBHCUMOCTH
MEXIy HCCICAYEeMbIMH BEIWYMHAMH, OOBSICHEHHE TMONYyYEHHBIX PE3Yy/IbTaToB,
UCIOJIb30BaHHBIX HAYYHBIX MOHATUH, TCOPUI U 3aKOHOB, YMEHHUE JIE1aTh BHIBOJIbI HA
OCHOBaHUU MOJIYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIIETATh CYIIECTBEHHbIC MPHU3HAKA CTPOCHHUS OMOJOTHYECKUX
OOBEKTOB: BHJOB, TMOMYJIALNNA, TPOAYICHTOB, KOHCYMEHTOB, PEIYICHTOB,
OMOreoIeHO30B M JKOCHCTEM, OCOOEHHOCTH IPOLIECCOB: HACIEICTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHJI000pAa30BaHUs, MPUCIIOCOOICHHOCTH
OpPraHMU3MOB, JIEHCTBUSI SKOJOTMYECKUX (PAKTOPOB HA OpraHU3MBbI, MepeHoca
BEIIECTB M IMOTOKAa DJHEPTUM B JKOCHUCTEMAaX, AHTPOTOTCHHBIX HW3MEHEHUH B
HPKOCUCTEMAX CBOEM MECTHOCTH, KpPyroBOpOTa BELIECTB M OHOr€OXMMHUYECKHX
IIUKJIOB B Omocdepe;

YMEHHE MPUMEHATh MOJYyYEHHbIE 3HAHUS Al OOBSCHEHUS OMOJIOTrMYECKHX
IIPOLIECCOB U SIBJICHHUM, IJIS1 NPUHATHS NMPAKTUYECKUX PEIICHUW B IOBCEAHEBHOMU
KU3HU C IIeNbl0 oOecriedeHus Oe30MacHOCTH CBOETO 370POBbS M 3I0POBBS
OKpY>KaIOIUX JIFONeH, COOMIONEHUST HOPM TPAaMOTHOTO MOBEICHUS B OKPYXKAIOIIEH
OPUPOJHON cpelle, MOHMMaHUE HEOOXOAMMOCTH HCHOIb30BAHUS JIOCTHIKEHUIN
COBPEMEHHOW OMOJIOTHH JIsl pAallMOHAILHOTO MPUPOIOTIONb30BAHNUS;

YMEHHE PeIaTh dJIEMEHTapHbIE OMOIOTUYECKUE 3a7adH, COCTABIATH CXEMBI
nepeHoca BEIIeCTB U HEPTUU B SKOCUCTEMAX (LIETH MUTAHUS );

YMEHHUE BBITMOIHATH JTA0OpAaTOpHBIE M TMPAKTHUYECKHUE pPaOOTHI, COOIIONATh
npaBuiIa npy paboTe ¢ ydeOHbIM 1 1a00paTOpHBIM 000PYIOBAHUEM;

YMEHHE KPUTHUYECKH OLIEHWBaThb W HMHTEPHPETUPOBATh HH(MOPMALUIO
OMOJIOTUYECKOTO  COACpX aHMsl, BKIIOYAIONIYI0 TICEBAOHAYYHbIE 3HAHHUS U3



pa3IMYHBIX UCTOYHUKOB (CpeICTBA MAacCOBOW MH(OpPMAIMH, HAYYHO-TIOMYJISIPHBIC

Marepuanbl),  paccMaTpuBaTh  IMOOANbHBIE  SKOJOTHYECKHE  MPOOIEMBI

COBPEMEHHOCTH, (HOPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIINIO;
YMEHHE CO3[aBaTb COOCTBEHHBIC IIMCBMEHHBIE M YCTHBIE COOOLIEHMUS,

000011ass OMONIOTHYECKYI0 MH(OPMAIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
MCITOJIb30BATh MMOHATUMHBIN anmapar OMOJIOTUY.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnvecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne n/m Kontposbnbie | IIpakrudyeckn
NMPOrpamMmbl Bcero o0pa3oBare/ibHbIe
padoThbI e padoThbI
pecypcsl
C
HCITIOJIb30BaHUE
M
buonorus kak Hayka b
o0opymoBaHus
u
uenrpa “Touka 5
pocta’)
JKuBbI€ CHCTEMBI I X OpraHu3anus b
C
HCIIOJIb30BaHUE
. M
XHUMHUYECKUN COCTAB U CTPOCHUE KIIETKH b
o0opynoBaHus
"
uentpa “Touka 5
pocta”)
KusHeneareabHOCTh KIETKU b
C
HCIIO0b30BaHUE
Pa3smHoOXeHre U MHANBUYyaTbHOE Pa3BUTHE M 5
OpraHU3MOB o0opynoBaHus
"
uentpa “Touka 5
pocta”)
HaciencTBeHHOCTh U N3MEHYNBOCTE C b




OpraHU3MOB HCIIOJIb30BaHNE
M
obopymoBaHus
nenrtpa “Touka
pocta”)
Cenekuust opranu3mMoB. OCHOBBI 5
OHOTEXHOJIOTHHA -
PesepBHOE Bpemst b
C
HCIIOJIL30BaHUE
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME M
o0opymoBaHus

nenrtpa “Touka
pocra”)




11 KUIACC

Ne ni/n

HaumeHoBaHMe pa3iesioB U TeM
NporpamMmbl

Koaun4decTBo yacoB

DJIeKTPOHHbIE
(undposbie)

oOpa3oBareJibHbIE

pecypchl

Bcero

KonTtpoJabHble
padoThbI

IIpakTn4eckn
e padoThbI

OBOJIFOIIMOHHAS OMOJIOTHSA

C
UCIIOJIb30BaHHE
M
00opynoBaHus
nenrpa “Touka
pocta”)

o\ = o

H

BO3HI/IKHOB€HI/IC H paSBI/ITI/IC JKHU3HHU Ha
3emite

C
HCIIOJIb30BaHUE
M
00opynoBaHus
nenrpa “Touka
pocra”)

o = U

H

OpranusMsl 1 OKpYyKarolas cpesa

C
WCTIOh30BaHUE
M
obopynoBaHus
uenrtpa “Touka
pocra”)

o= T

H

Coo0111ecTBa ¥ SKOJIOTHYSCKHUE CUCTEMBI

op!




Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB 110 ITPOI' PAMME

C
WCIIOJIb30BaHUE
M
00opynoBaHus
nenrpa “Touka
pocta’)







HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
DJIeKTPOHHbIE
Hara uudgposBbie
N KosmnuecTBo yacos u3ydeHusi | oOpa3oBarejbHbIE
(]
Tema ypoka pecypcbl
n/n
Kontpoabhnbie | IlpakTuueckn
Bcero
padoTbI e padoThbl
buosorus B cucreme Hayk b
. C
MeToapl MO3HAHUS KUBOU
HCII0JIb30BaHUE
npupossl. [Tpaktuueckas padora No
M
1 «cnonp3oBaHue pa3aIMYHbIX b
obopynoBaHus
METOJIOB IIPU U3yUEHUU B u
uenrpa “Touka
OH1OJI0rMYeCcKUX 00BEKTOBY , 0
pocta”)
buonornueckue cucTemsl, 5
MPOLIECCHI U UX U3YUYEHHE
XUMHUYECKHU cocTaB KieTKku. Boma 5
Y MUHEpaJbHbIE COIU
benku. CocTaB u cTpoeHHe OETKOB b
depMeHThl — OHOJIOTHYECKHE C
Katanuzaropsl. JlaboparopHas HCIIOJIb30BaHUE
pabora Ne 1 «3yuenue M 5
KaTaJTUTHICCKON aKTUBHOCTHU o0opynoBaHus
"
(dbepMeHTOB (Ha TPUMEPE aMIIIA3bI nentpa “Touka 5

WJIU KaTasas3bl)»

pocra”)

H




VmneBoabl. JIunmuael

Hyxnennosbie kucnotsl. ATO

I/ICTOpI/Iﬂ M MCTOJ bl U3YUYCHUA
kneTkd. Knerounas TEOpHUA

1x

Knerka xak 1ieoctHas KuBast
cucrema

POII, nadoypox

Crpoenne ryKapuoTHYECKOM

C
kietku. Jlaboparopnas padota Ne 2
UCIIOJIb30BaHHE
«M3yueHne cTpoeHUsI KIETOK
. M
pacTeHUid, )KUBOTHBIX, TPHOOB U b
N o0opynoBaHus
OakTepuil O] MUKPOCKOIIOM Ha “ u
nentpa “Touka
TOTOBBIX MHUKpOTIpEIiaparax u ux ") 0
ocTa
OTIMCAHUE)» p 1
OOMeH BelIecTB WX METaboIn3M b
dotocuHTE3. XEMOCHHTE3 b
DHepreTUYecKuii 0OMeH b
JKvi3HEeHHBII UK KIETKH. C
Jenenue kneTku. Muros. UCTIOTIb30BaHHE
JlabGoparopnas padota Ne 3 M 5
«Halnonenne MuTo3a B KIeTKax o0opynoBaHus
u
KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX nenrtpa “Touka 5
MHUKpOIIpenaparax»» pocta”)
buocunTes 6enka. Peaknus 5
MaTPUIHOTO CHHTE3a
Tpancnsanus — OuocunTte3 Oenka b
HexneTtounsie popmbl )KU3HU — G

BUPYCBI

1x




DopMbl pa3MHOXKEHUSI OPTaHU3MOB b
Melio3

OO0pa3oBaHue U pa3BUTHE MTOJIOBBIX C

KJIeTOK. OIJI0J0TBOPEHUE. UCITI0JIb30BaHUE

JlaGoparopnas padbora Ne 4 M B
«3ydeHne cTpoeHus MOJIOBBIX obopynoBaHus

KJIETOK HA TOTOBBIX uenrpa “Touka 2
MUKpoOIIpenaparax» pocra”) -
WNHauBuyalbHOE pa3BUTHE 5
OpraHU3MOB N
I'enernka — Hayka o

HaCJIeACTBECHHOCTH U b
W3MEHYUBOCTH u
3aKOHOMEPHOCTH HaClIeJOBaHUs

npu3HakoB. MoHOTHOpUIHOE b
CKpEIIMBaHNE u
JuruOpunHoe ckpeniBaHue.

3aKOH HE3aBUCUMOIO b
HaCJIEeI0BaHUsI PU3HAKOB

CuenuieHHOe Hacae10BaHNe C

npu3HakoB. JlaboparopHas paboTa HCIIO0b30BaHUE

Ne 5 «M3yuyenue pe3ynsraToB M 5
MOHOTHOPUIHOTO M TUTHOPHIHOTO obopynoBaHus

CKpelIuBaHus y A1po30(dUiTbl Ha uentpa “Touka Ig
TOTOBBIX MHUKPOITpENaparax» pocta”) -
I'eneruka nomna. Hacnenosanue G
MIPU3HAKOB, CLEIIJIEHHBIX C TTOJIOM -
N3menunBocTh. HenacnencrBenHas C b




u3MeH4YnBOCTh. JlabopaTopHas UCIIOJIb30BaHHE
pabora Ne 6. zyueHue M
MO (UKAIMOHHON U3MEHUYUBOCTH, o0opynoBaHus
MIOCTPOECHHE BAPUALIMOHHOTO psiia ueHtpa ‘“Touka
Y BapUaIllMOHHOU KPUBO» pocta”)
C
HacnencrBenHast ”3MEHUHUBOCTb. UCIIOJIb30BaHHE
JlaGoparopnas padora Ne 7. M G
«AHaNMM3 MyTalui y Apo30(QuITbI o0opynoBaHus
Ha rOTOBBIX MUKpOIIpenaparax» neHtpa ‘“Touka 2
pocta”) -
I'enernka yenoseka b
PesepBHblit ypok. O606111€HHE 10
teme «HacnencTBeHHOCTh U POUI, uadoypok
M3MEHYUBOCTh OPTaHU3MOBY»
Cenekus Kak HayKa U IpoIiecc b
MeTo/bl ¥ TOCTHUIKEHUS CENCKIIUN E
pacTEHNUN U KUBOTHBIX N
buorexHonorus Kak orpacib .
MIPOU3BOJICTBA N
C
HCIIO0b30BaHUE
OBULIEE KOJIMYECTBO YACOB I10 M
[TPOI'PAMME o0opynoBaHus

nenrtpa “Touka
pocta”)




11 KUIACC

KosnvecTBo yacoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka KonTpoabnsie | IlpakTuyeckn
n/n Bcero U3yuyeHusi | oOpasoBareibHbIE
padoTsI e padoThbI
pecypcsl
OBOJIOLHS U METO/IbI €€ U3yUEHUS b
Hcrtopus pa3Buths npeacTaBieHUl 5
00 3BOIIIOIUU
MuKpO3BOTIOLMS b
C
[Tonynsius Kak 31eMeHTapHas
HCIIOJIb30BaHUE
€IMHULIA BUJIa U BOJIIOLIUU.
M
JlaGoparopnas pabora Ne 1 b
00opynoBaHus
«CpaBHEHHE BUOB 110 “ "
uenrpa “Touka
MOP(}OIOrHYeCKOMY KPUTEPHUIO» . 0
pocra”)
JIBuoKky1iue cuibl (3JeMeHTapHbIe 5
(hakTOpBhI) IBOITIOIIHH
EcrecTBenHslit 0T00p 1 €ro GopMel b
Pesynbrarel 3Bosnronuu: C
PUCTIOCOOIEHHOCTh OPTaHU3MOB U HCIIOJIb30BaHUE
BugooOpa3oBanue. JlaboparopHas M 5
pabota Ne 2 «Omnucanue o0opynoBaHus
"
NpUCTIOCOOTIEHHOCTH OpraHu3Ma 1 neHtpa “Touka 5
€€ OTHOCHUTEIIBHOTO XapaKkTepa» pocrta”)
Hamnpasnenus u nytu 5

MAaKpO3BOJIOIUH

HeobparumocTs 3BOIIOIUN

POIIL, undoypoxk




Ucrtopus xxu3nu Ha 3emiie u
METOAbI €€ U3yUCHHS

PO, undoypox

FI/IHOTGSLI HpOI/ICXO)K,HeHI/ISI KHU3HHU
Ha 3emiie

b

1x

PazButue xxu3Hu Ha 3emIiie 1o 3pam
U TIepruoiaM

OCHOBHBIE 3TaIbl SBOJTIOINN
PACTUTCIIBHOT'O U JKUBOTHOI'O MHpPaA.
[Tpaktuueckas padora Ne 1
((I/I3yT-ICHI/IC HCKOIIa€MbIX OCTAaTKOB
paCTeHI/If/'I 1 )KUBOTHBIX B
KOJIICKIIHSIX)

C
UCIIOJIb30BaHUE
M
000opynoBaHus
neHrpa “Touka
pocta”)

= U

H

CoBpemMeHHas cuctema
OpPTaHWYECKOTO MUpPa

h o4

DBOJIIOLHMS YETIOBEKA
(a"TpOMIOTEHE3)

h o4

JBmxyuue cuibl ((HakTopsl)
aHTpOIIOTeHe3a

1x

OCHOBHBIE CTaUH IBOJIIOIINHA
YyeJI0BEKA

YenoBeueckue pachl U NPUPOIHbIE
aJlanTalluy 4eJ0BeKa

X

PesepBHbIil ypok. O0001IeHHE 11O
TeMe «BO3HHKHOBEHHE U Pa3BUTHE
JKA3HU Ha 3eMJie»

PO, undoypoxk

DKOJIOTHS KaK HayKa

POIII, undoypoxk

Cpenbl OOUTaHUS B SKOJIOTUIECKUE

b




(bakTopsI

AbuoTtnueckue HaKTopel.

C
JlaGoparopnas padota Ne 3.
UCII0JIb30BaHUE
«Mopdonoruyeckue 0COOCHHOCTH
. M
pacTeHui U3 pa3HbIX MECT b
00opynoBaHus
obutanusy. Jlaboparopuas padora w u
uentpa “Touka
Ne 4. «BnusiHue cBeta Ha poCT U N 0
pocta”)
pa3BUTHE YEPEHKOB KOJIEYCa» b
buotnueckue Gpakropsl b
C
DKOJIOTUYECKUE XaPAKTEPUCTUKH
UCIIOJIb30BaHUE
nonynsuuu. [Ipaktuyeckas padora
" M
No 2 «IToncu€r mnoTHOCTH PO, undoypok
N o0opynoBaHus
MOMYISIUN pa3HBIX BUIOB “
. uenrpa “Touka
pacTeHui» .
pocra”)
CooOmiecTBa OpraHu3MoB — 5
OHOIIeHO3
OKOJIOTUYECKHE CUCTEMBI 5
(3KOCHCTEMBI)
OCHOBHBIE TIOKA3aTENN
3KOCUCTEMBI. DKOJIOTHYECKHUE 5
npamMupl. CBOMCTBA SKOCHCTEM.
"
Cykueccus -

IIpupoaHbIe 3KOCUCTEMBI

PO, undoypoxk

AHTpOHOFCHHBIe OKOCHCTCMBI

POIII, undoypoxk

buocdepa — mobanbHas
IKOCHUCTEMA 3EMIIH

b

x

3aKOHOMEPHOCTHU CYIIECTBOBAHMUS




ouochepsl

YenoeuecTBO B brochepe 3emiu

POIIL, undoypok

CocyiiecTBoBaHNE IPUPOIBI U
YeJIoBeueCcTBa

b

xx

PesepBHbIil ypok. O6006111IcHIE
Tembl «Coo0IecTsa u
IKOJIOTMYECKUE CUCTEMBI»

PO, undoypox

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

C
HCIIOJIL30BaHHE
M
obopynoBaHus
uenrpa “Touka
pocta”)







YYEBHO-METOJINYECKOE OBECHEYEHUE OBPA3OBATEJILHOT'O
MMPOIIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJIBI JJISI YAEHUKA

* buonorus / [laceunuk B.B., Kamenckuit A.A., Pyorios A.M. u apyrue /Ilox pen.
[Taceunuka B.B., AkunonepHoe odmectBo «M3narenberBo «lIpocsemenue

* buomnorus, 11 xkmacc/ [Tonomapésa U.H., Kopaunosa O.A., Jlommunuaa T.E.
npyrue; nop penaknuei [Tonomapéroit U.H., O6mmecTBo ¢ orpaHn4eHHOM
orBeTcTBeHHOCThIO M3narenbckuii ieHTp « BEHTAHA-I'PA®»; AkiinonepHoe

06HIGCTBO «H3pmarensCcTBO «HpOCBCHleHI/IC»

METOANYECKHUE MATEPHUAJIBI JIJIAA YYUTEJIA

MeTtoanueckoe mocooue 1mo OMoI0ruu

HUD®POBBIE OBPAZOBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubnunoreka LIOK, POIII, undoypoxk






