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HOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke TporpaMMbl MO OMOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpEJICIICHHS] TOAXO0J0B K (OPMHUPOBAHUIO COACPKAHUSA YYeOHOTO TIpeaIMeTa
«buonoruss» cocraBwiM: KoHuentyainbHble mnonoxeHus PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH  IIEJICH, COAepXKaHUs, pe3yJIbTaTOB OOY4YCHHUS W
TpeOOBaHUI K YPOBHIO MTOATOTOBKH BBITYCKHUKOB, IMTOJOKEHUS 00 OOIIHX IEIIX U
MPUHIIMIAX, XapaKTePU3YIOMIUX COBPEMEHHOE COCTOSSHHE CHCTEMBI CPEIHETO
obmero oopazoBanus B Poccuiickoit denepaiinu, a Takyke MOJIOKEHUS O CrieupuKe
Owonornu, e B3HAYCHHMM B TIO3HAHWUW JKUBOW TIPUPOABI M OOCCIICUCHHUH
CYIIIECTBOBAHUS 4YeJIOBeYeCKOro oOmiecTBa. CorjacHO Ha3BaHHBIM TIOJIOKCHHUSIM,
OTIpe/ICIICHBl OCHOBHBIE (DYHKIIMH IMPOTPAMMBI TI0 OMOJIOTHH H €€ CTPYKTYpa.

[Tporpamma mo Ouosioruu 1aét MpPeACTABICHHE O IEIAX, 00 O0IIeH cTpaTernu
oOy4YeHHsI, BOCTUTAHUS U Pa3BUTHS 00 yJaIOIIMXCS CPEACTBAMHU YUSOHOTO IIpeIMETa
«buonorusy, onpeaenseT 00s13aTeIbHOE MPEAMETHOE COACPIKaHNE, €r0 CTPYKTYPY,
pacnpenefieHue Mo pas3jeliaM M TeMaM, PEKOMEHIYEeMYIO IOCJIEI0BATEIbHOCTh
U3yYCHHS YYeOHOTO MaTepHalia ¢ y4€TOM MEKIPEIMETHBIX ¥ BHYTPUIIPEIMETHBIX
CBs3€H, JIOTMKM OO0pa3oBaTENILHOTO IIPOIIECCa, BO3PACTHBIX OCOOEHHOCTEH
00yJaromuxcs.

B nporpamme o 6M0JI0TUN TaKkKe YUUTHIBAIOTCS TPEOOBAHMS K TUTAHUPYEMBIM
JUYHOCTHBIM, METaNpeAMETHbIM W TPEJAMETHBIM pe3yJbTaTaM OOyYEeHHs B
(bopMHUpPOBaHUY OCHOBHBIX BUIOB yU€OHO-TI03HABATEIBLHOM A TEIbHOCTH/y4eOHBIX
NeUCTBHM  0Oydarommxcs IO  OCBOCHHMIO  COJEp)KaHUS  OMOJOTHYECKOTO
oOpa3zoBaHUsI.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIi ypOBEHB) peaIn30BaH
NPUHIIMIT TIPEEMCTBEHHOCTH B H3y4YeHUU Ouonoruu, Oiaromapss deMmy B Hel
POCMATPUBAETCS HANPABICHHOCTh HAa pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAyYHOTO MUPOBO33PEHHSI, [IEHHOCTHBIX
OpHEHTAIU{ JIMYHOCTH, SKOJIOTUYECKOTO MBIIIICHHUS, TIPEICTABICHUN O 3JI0POBOM
oOpa3e XU3HM U OCEPEKHBIM OTHOIIEHHWEM K OKPYXKAoIIeW MPUPOTHON cCpeje.
[ToaToMy Hapsimy ¢ M3y4eHHEM OOIIEeOMONIOTMYEeCKUX TECOPUH, a TaKKe 3HAHHHA O
CTPOEHUH JKUBBIX CHCTEM PA3HOTO paHTa M CYIHOCTH OCHOBHBIX MPOTEKAIONINX B
HUX TPOIIECCOB B MpOrpaMMe MO OWOJOTHU yJIeJICHO BHUMAHHUE HCIIOTH30BAHUIO
MOJIYYCHHBIX 3HAHUH B MOBCEIHEBHOMW >KM3HU JJIA PEIICHUS MPUKIATHBIX 33/1a4, B
TOM  9HWClie: TPO(YHUIAKTHUKKA  HACIEACTBEHHBIX  3a00JICBaHWN  YEJIOBEKa,
MEIUKOTCHETHYECKOTO  KOHCYJIBTUPOBAHHS,  OOOCHOBAHHS  JIKOJOTHYECKH
11eJIeCO00Pa3HOTO MOBEICHUS B OKPYKAIOIIEH IPUPOTHON Cpeie, aHaIu3a BIUSHUS
XO3SIICTBEHHON  JEATEIPHOCTH 4YeJIOBeKa Ha  COCTOSIHUE TMPUPOJHBIX |



HCKYCCTBEHHBIX SKOCUCTEM. Y CHIICHHE BHUMAHUS K MIPUKIIAIHON HAIIPABIECHHOCTH
yueOHoro npeamera «buosiorus» MpPOJUKTOBAHO HEOOXOAUMOCTHIO OOECIICUCHHUS
YCIIOBUM JUIsl pEeLIEHUsI OJTHOM M3 aKTyaJlbHBIX 33Ja4 IIKOJIbHOTO OMOJIOTrHYECKOro
oOpa3oBaHus, KoTOopas Ipeanoiaraer QopMuUpoBaHHE y  OOy4YaroIIMXCSA
CIOCOOHOCTH aJanTUPOBAaThCA K H3MEHEHUSAM JAUHAMUYHO Pa3BUBAIOLIETOC
COBPEMEHHOI'0 MHpA.

buonorust Ha ypoBHE cpeaHero 001iero o0pa3oBaHus 3aHUMAET BAXKHOE MECTO.
Ona obGecrneunBaeT GOpMUPOBaAHUE Yy OOYUAIOMIMXCS MPEACTaBICHUN O HAYYHOU
KapTUHE MUpa, pacmupser W o0000maeT 3HaHUA O >KUBOM Mpupoae, eé
OTJIMYUTENIbHBIX TMPU3HAKAX — YPOBHEBOM OpraHu3alli W 3BOJIOLMH, CO3AET
yCJIOBHUS  JJisl: TIO3HAHMS  3aKOHOB  JKMBOW  TPHUPOJIBI,  (popMupoBaHuUs
(YHKIMOHAJIBHOW T'PaMOTHOCTH, HAaBBIKOB 3JI0pOBOr0 U 0Oe3omacHoro oOpasa
KU3HH, SKOJIOTMYECKOT0 MBIIIUICHUS, IEHHOCTHOTO OTHOIIIEHHUS K )KUBOU MIPUPOJIC U
YeJI0OBEKY.

Bonbioe 3HaueHne OMOIOTHUSI UMEET TaKXKe JIJIS PEIICHUS BOCIIUTATEIILHBIX U
pa3BHBAIOIIMX  3a7a4  cpeAHero  oOmiero  oOpa3oBaHus,  COIMATM3AIUU
oOyuaromuxcs. M3ydyenune 6uonmornn oOecrnieunBaeT ycioBus A (GOPMHUPOBAHUSA
UHTEIJICKTYaIbHBIX, KOMMYHHMKAIIMOHHBIX H HWH(OPMAIMOHHBIX HAaBBIKOB,
ACTETHUYECKOM KYJIbTYpPbl, CIIOCOOCTBYET HMHTETpaluu OMOJOTUYECKUX 3HAHHMH C
NPEJICTABIICHUSIMU U3 IPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHH U
reorpa¢uu. Ha3BaHHble TMOJIOKEHUS O TpeIHA3HAYCHUH Y4YeOHOTOo IMpeaMeTa
«buonorus» CcOCTaBUIM OCHOBY JUIsl OIpENENeHHs TOIXOJ0B K OTOOpy H
CTPYKTYPHUPOBAHUIO €ro COJEPKaHUs, TPEJCTABICHHOTO B TPOrpaMMme IO
ouonoruu.

Ot60p coxepxkanus ydeOHOro mpeamera «buosorusi» Ha 06a30BOM YpOBHE
OCYIIECTBJIEH C TMO3UIMKA KyJIbTypOCOOOPA3HOTO IMOAX0/Aa, B COOTBETCTBUHU C
KOTOPBIM OO0yYaroIuecs: TOJDKHBI OCBOMTH 3HAHWUA W yMEHHS, 3HAUMMbIC IS
dbopMupoBaHusi 00IIEH KyIbTYpbl, OIpPEACIAIONNE aJCKBaTHOE TIOBEICHUE
YeJ0BeKa B OKPYXKaloIeld MPUPOJIHOU Cpejie, BOCTpEOOBAaHHBIE B IMOBCEIHEBHOM
KU3HU U TpakTHUecKol aesTenbHocTH. Ocoboe MecTo B 3TOH CHUCTeME 3HaHMi
3aHUMAIOT JJIEMEHTHI COJIEPKAHUS, KOTOPBIE CIIyKaT OCHOBOU isi (HOPMUPOBAHHUS
MPEJCTABIEHUN O COBPEMEHHOM €CTECTBEHHO-HAYyYHOM KAapTUHE MHpA U
[IEHHOCTHBIX  OPHEHTAIMSIX  JMYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHU3aIlHH
OMOIOrMYecKoro 00pa3oBaHus.

CTpyKkTypupOBaHHE COACp)KaHUS y4eOHOTO MaTepuaja B MporpamMme 1o
OMONIOTUY OCYIIECTBIICHO C Y4YETOM TMPUOPUTETHOTO 3HAYCHHS 3HAHUK 00
OTJIMYUTENbHBIX OCOOCHHOCTSAX dKUBOU MPUPOJIBI, O €€ YPOBHEBOW OpPraHU3alllK U
ABONIOLMH. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOTro npeameta «buoaorus»



BBIJICJICHBI CIIEYIOUINE cojiepKaTesibHble TUHUM: «buonorusa kak Hayka. MeTonbl
Hay4yHOro mo3HaHus», «KieTka kak Ouonormyeckas cucteman, «OpraHusm Kak
Ouonoruyeckas cucrema», «CucreMa M MHOroOOpasue OPraHUYECKOro MUpPay,
«OBOJIIOIUS )KUBOM MPUPOIBI», « IKOCUCTEMBI U MIPUCYLIUE UM 3aKOHOMEPHOCTH.

Henp u3yuenus ydeOHOro mpenmera «buomorusi» Ha 0a30BOM ypOBHE —
OBJaJicHUE  OOyYalolUMHCS  3HAHUSMH O  CTPYKTYPHO-(YHKIIMOHAIHHOMN
OpraHu3alMyi >KUBBIX CHCTEM pa3HOTO paHra U MpUOOpETeHHE YMEHHM
WCIIOJIB30BaTh ATU 3HAHWS JUISl TPAMOTHBIX JIEMCTBUUA B OTHOIIECHUU OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3JIMUHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTmkeHue 1enu uzydeHus ydeOHoro mpeameta «buosorus» Ha 6a30BoM
YpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIONINX 3a/1a4:

OCBOCHHE OOYYAIONIUMUCS CUCTEMbl 3HAHUN O OHOJIOTHYECKUX TEOPHUSIX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, MpaBUjIax, CIyXKaluX OCHOBOM
U1 GOPMUPOBAHUS TIPEJICTABICHUN O €CTeCTBEHHO-HAYYHOM KapTUHE MHpa, O
METOJaX HAyYHOT'O MO3HAHUsI, CTPOCHUH, MHOTO00Pa3uu M OCOOCHHOCTSIX JKUBBIX
CHUCTEM Pa3HOr0 YPOBHsI OpraHU3AIluH, BBIJAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
UCCTIEIOBAaHUAX B Onosioruu; popMupoBaHuEe y OOYUYarOIIMXCsl MMO3HABATEIbHBIX,
MHTEJJIEKTYaIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN B IMpoIiecce aHaln3a JaHHBIX O
NyTSX pa3BUTUS B OMOJIOTMHM HAYYHBIX B3TJISJ0B, UJEH M MOAXOJIOB K M3YUYEHUIO
KUBBIX CHUCTEM pPA3HOTO YPOBHS OpraHU3alliM; CTAHOBJIEHUE Yy OOyYarouuxcs
oO11elt KyJlbTyphbl, QYHKIIMOHATHLHOW IPAaMOTHOCTH, Pa3BUTHE YMEHUI OOBSICHATD U
OLICHUBATH SIBJICHUS OKPYKAIOIIET0 MUPA JKUBOM NPHUPObI HA OCHOBAHUH 3HAHUI U
OTIBITA, TMOJYYCHHBIX MPU W3yYEHUH OHOJIOTHH; (POPMUPOBAHUE Y OOYUYAIOIIHXCS
YMEHUH WLUIIOCTPUPOBATh 3HAYCHHWE OWMOJIOTMYECKUX 3HAHUW B IMPAKTHYECCKOMN
NEATEIbHOCTU YEJIOBEKA, Pa3BUTUH COBPEMEHHBIX MEAUIMHCKUX TEXHOJOTHN H
arpoOMOTEXHOJIOTUI; BOCIUTAHUE YOSKAEHHOCTH B BO3MOXXHOCTU ITO3HAHUS
YEJIOBEKOM JKMBOW TPHUPOJBI, HEOOXOIUMOCTH OEpEeKHOTO OTHOIICHHS K HEW,
COOMIOJIEHUSI STUYECKUX HOPM MPHU MPOBEIACHUU OMOJOTUYECKUX HCCIIEIOBAHUIA;
OCO3HAHHE IIEHHOCTH OMOJIOTUYECKUX 3HAHUM JIJIS1 TIOBBIIICHUST YPOBHS
AKOJIOTUYECKON KYJIBTYpHI, IS (HOPMHPOBAHUS HAYYHOTO MHPOBO33PCHUS;
MIPUMCHECHHUE TMPUOOPETEHHBIX 3HAHUH M yYMEHUW B TOBCEIHEBHOW >KU3HH JUIS
OLICHKH TOCJIEICTBUI CBOEH JEATEIbHOCTH MO OTHOILICHHIO K OKpYXalolllen cpeje,
COOCTBEHHOMY 3JI0pOBBIO, OOOCHOBaHWE U COOJOJIeHne Mep MPOPUITAKTUKA
3a00IeBaHM.

B cucreme cpemnero obmero oOpaszoBanus «buomorus», uzydaemas Ha
0a30BOM YpOBHE, SBJISETCS O0Os3aTENbHBIM YYEOHBIM TMPEAMETOM, BXOMISIINM B
cocTaB npeaMeTHol obsactu « EcrecTBEeHHO-HAYYHBIE MPEIMETHI.



JI1s1 u3yueHust 6uoyioruu Ha 6a30BOM YPOBHE CPEJIHETO 00111eT0 00pa3oBaHUs
otBoauTcs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 knacce — 34 yaca
(1 gac B Henento).

COJEP)KAHUME OBYUEHMUSI

10 KVIACC

Tema 1. buoJsiorusi kak Hayka.

buonorus kak Hayka. CBa3b OMOJIOTUU C OOIIECTBEHHBIMHU, TEXHUYECKUMH U
JPYTUMU €CTECTBEHHBIMU HayKaMu, Guiiocodueit, STUKONU, ICTETUKOU U MPaBOM.
Ponw 6uonoruu B hopMupoBaHUM COBPEMEHHON HAyYHOU KapTUHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

Merto/bl 1TO3HAHUS )KUBOM MPUPOIBI (HAOTIOICHHE, SKCIIEPUMEHT, ONKUCAHUE,
u3MepeHue, Kiaccuukamus, MOJCIUpPOBAaHUE, CTaTUCTUYECKas 00paboTka
JTAHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konbsuos, [Ix. Yorcon u @. Kpuk.

Tabnuiel u cxembl: «MeToAbl MO3HAHUS KUBOU TTPUPOIIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckas pabora No 1. «Mcmonp3oBaHHE pazTUYHBIX METOJIOB IPHU
U3YYEHUH OUOJIOTHYECKUX OOBHEKTOBY.

Tema 2. ’)KuBble cUCTEMBI U UX OPraHU3AIUSA.

JXKusble cuctembl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus: Ouonoruu. OTanyne
KUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CBolicTBa OMOCUCTEM U MX pazHOoOOpa3ue. Y POBHHU OpraHU3aIuu OMOCHUCTEM:
MOJICKYJISIPHBIN, KIIETOYHBIA, TKAHEBBIN, OPraHU3MEHHBIH, MTOMYIIIUOHHOBUIOBOM,
HKOCUCTEMHBIN (OMOTEOIIEHOTHYECKHIT ), OMOCHEPHBIA.

JdemoncTpanum:

Tabnuiel u cxembl: « OCHOBHBIE TPU3HAKU JKU3HUY, «YPOBHU OpraHU3aIuU
YKABOU IIPUPOIBI.

O6opynoBanue: Moenb Mojekyiasl JJHK.

Tema 3. XumMHn4eCcKUil COCTaB U CTPOEHHE KJIETKH.

XUMUYECKUA COCTAB KIIETKH. XUMHUYECKHE 3SJIEMEHTBI: MAaKpPOAJIEMEHTHI,
MHKPO3JIEMEHTBL. BoJia 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMKM BOABI W MHHEPAIbHBIX BemIECTB B KieTke. llogaepxkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u crpoeHue OenkoB. AMHUHOKHUCIOTHI — MOHOMEpPHI OEJIKOB.
Hes3amennmMblie 1 3aMEHUMbIE aMUHOKHUCIOTBL. AMUHOKHCIIOTHBIA COCTaB. Y POBHU



CTPYKTYphl O€IKOBOM MOJEKyNdbl (NEpBUYHAS, BTOPUYHAS, TpEeTHYHAS W
YeTBEepTUYHAsA CTPYKTypa). XHMHYECKHE CBoilcTBa OenkoB. buonornuyeckue
(yHKUIUU OENKOB.

®depmeHThl — Ouosiormyeckue katanuzatopel. CrTpoeHue (depMmeHTa:
aKTUBHBIA IIeHTp, cyOcTpaTHas cnenupuyHocTh. KodepMeHntsl. ButamuHsl.
Otnuunst pepMEHTOB OT HEOPTAaHUYECKUX KaTallu3aTOPOB.

VYrieBoabl: MOHOCaXapu bl (TI0K03a, pud03a U 1e30KCUpr003a), Tucaxapuabl
(caxaposa, JlakTo3a) W TOJMcaxapuabl (KpaxMmall, TJUKOI€H, IeJUTI0I03a).
buonornueckue GyHKIIUU YTIIEBOAOB.

JIumuer: TPUTJIHIICPHUIBI, dbochomumub, CTEPOU/IBI.
I'unpodunsHOrMApOPOOHBIE CBOMCTBA. buonmormyeckue QYHKIUH JTUIHIOB.
CpaBHeHHE yTIeBOIOB, OETKOB M JTUTTUI0B KaK HCTOYHUKOB SHEPTHUH.

Hyxkneunossie xucnorsl: JIHK wu PHK. Hyxneoruasr — moHOMEpBI
HyKJIenHOBbIX KHCIOT. Ctpoenne u pynkiuu JIHK. Ctpoenue u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoenne u hpyHKIIUH.

[Mutonorus — Hayka o kietke. Kiertounas teopusi — mpuMep B3aUMOICHCTBUS
ujel u HaKkToB B HAYYHOM TTO3HAHUHU. MeTO/Ibl U3yUeHHS KIIETKH.

Krnerka kak nenoctHas xxuBas cuctema. OOmiue npu3Haku KJIETOK:
3aMKHYyTasi HapyxHasi memOpana, monekynsl JJHK kak reneruueckuil ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: dyKapuoTHueckas M Tpokapuotudeckas. OcoOeHHOCTH
CTpoeHusl TMpokapuoTuyeckon kieTku. Kierounas crtenka Oakrepuit. CtpoeHue
AYKapUOTUYECKOW KIETKM. OCHOBHBIE OTJIMYUSA PACTUTEIbHOM, >KUBOTHOM H
I'pUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYpbI KJIETOK — KIIETOYHAsl CTE€HKA, TIIMKOKAIUKC, UX
dbyakuuu. [TnazmaTudeckas meMmOpana, e€ cBoiicTBa u ¢pyHkuuu. [{uromnazma u eé
opraHousibl. OnmHomeMOpanHble opraHowabl kieTku: OJIIC, ammapar [Nombmxw,
nn30coMbl. [loTyaBTOHOMHBIE OpPraHOWbl KIETKH: MHUTOXOHJPHUH, IIJIACTUIBIL.
[IpoucxoxxaeHnne MUTOXOHApWA u 1iacTui. Buasl mmactua. HememOpanubie
OpraHOUIbl KIJIETKU: pUOOCOMBI, KIETOYHBIM LEHTP, LEHTPUOIU, PECHHUYKH,
KIyTUKU. OYHKIIMU OPTaHOMIOB KJIETKU. BKitoueHus.

Anpo — perynsTopHbli UeHTp KieTku. CTpoeHue sifpa: simepHas 000JI0UKa,
KapuoIuia3ma, XpOMaTHH, SIAPBIILIKO. XPOMOCOMBI.

TpaHcOpT BEHIECTB B KIETKE.

JdeMoHCcTpanum:

[Toptpetsr: A. JleBenryk, P. I'ykx, T. IlIsann, M. lnelinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®@panknun, K. M. bap.



Jnarpammel: «PacripenesieHue XMuMUYECKUX JJIEMEHTOB B HEXKUBOU IIPUPOLELY,
«Pacrnpenenenne XuMUYECKUX 2JIEMEHTOB B KUBOU IPUPOJIE.

Tabmuupel u cxembl: «llepuonuueckas TabIMIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHue MoJIeKybl BoJb», «bruocunTes 0enka», «CTpoeHrEe MOJIEKYJIbl OenKay,
«Ctpoenue pepmenta», «Hyknennonbie kucinotsl. JJHK», «Ctpoenne Mosekysbl
AT®», «CTpoeHHE IYKaPUOTHIECKON KIIETKN», «CTPOCHUE KUBOTHOM KIIETKNY,

«CTpoeHUEe pacTUTEIBHON KIETKU», «CTpPOCHHE MPOKAPUOTHUUYECKON KIIETKHY,
«CTpoeHue sipa KIEeTKU», «YTIEBOABD, «JIUmuab.

O6GopynoBaHue: CBETOBOM MHMKPOCKOI, OOOpyJAOBaHUE [JIsi TMPOBEICHUS
HAOIIOJIEHUM, HW3MEPEeHHM, HKCIEPUMEHTOB, MHUKPOIpENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTH4YecKUe PadoThI:

Jlaboparopnass pabora Ne 1. «M3ydyeHue KaTaTUTUYECKOW AaKTUBHOCTH
(bepMeHTOB (Ha TpUMepe aMUIIa3bl WM KaTanas3bl)y.

JlaGoparopHass pabora Ne 2. «M3yueHuwe CTpoeHHs] KJIETOK PpACTCHHM,
KUBOTHBIX M OaKTepUil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax u ux
OTIHCaHUE.

Tema 4. ’KnzneneaTeJJbHOCTL KJIETKH.

OOMeH BeIecTB, WK MEeTaboInu3M. AcCUMMIAIUA (IJTACTUUYECKUNH OOMEH) U
JTUCCUMUWIISIIUS  (QHEPreTUYeCKuii OOMEeH) — JB€ CTOPOHBI E€IMHOTO Mpolecca
meTtabonu3zma. Poib 3aKOHOB COXpaHEHUs BEIIECTB U SHEPTUM B MOHUMAaHUU
MeTaboIu3Ma.

Tuner oOMeHa BemecTB: aBTOTPOQHBIN U reteporpodHbiid. Poias pepmeHTOR B
0oOMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CeroBas u TemMHOBas (a3bl  (GoTocuHte3a. Peakiuu
dotocunTesa. IpPexTuBHOCTh PoTocUHTE3a. 3HaUeHUE (HOTOCHHTE3A ISl KUZHU
Ha 3emsie. BrausiHue ycioBuii cpenbl Ha OTOCMHTE3 M CIOCOOBI TIOBBIIIICHUSI €TO
MPOAYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHUH.

XeMOCHHTe3. XEeMOCHHTE3UPYIoNue OaKTepuu. 3HAaUCHHE XEMOCHHTE3a IS
KU3HU Ha 3emuie.

DHepreTuyeckuii oOMeH B KJeTke. PacliernieHve BelecTB, BbIACICHUE H
AKKyMYJINPOBAHHUE YHEPTUM B KJIETKE. DTalbl JHEPT€TUUECKOTro oOMeHa. [ ukonus.
Bpoxenue u ero Buabl. KucioponHoe OKHCIEHHE, WIM KIETOYHOE JAbIXaHUE.
OxucnutensHOe pochopmmmpoBanue. IPPEeKTUBHOCTH YHEPTETUUECKOTO OOMEHA.

Peakuuu wmatpuuHoro cuHTe3a. ['eHetnueckas wuHbpopmamus u JIHK.
Peanuzanus renetudeckoil mH(popmanuu B KiIeTke. [ '€HEeTHUECKHW KO W €ro
cBoicTBa. Tpanckpunius — matpuunblii cunte3 PHK. Tpancnsiiuss — Ouocunres



Oenka. Ortanbl TpaHcasuuu. KoaupoBanue amuHokucior. Ponas pubocom B
OuocuHTe3e OenKa.

Heknerounsle ¢popmbl xu3HU — BUpYyChl. McTopust otkpbeiTus Bupycos (. .
NBanoBckuit). OCOOEHHOCTM CTPOCHHMSI W  JKU3HEHHOTO IIMKJIA BHPYCOB.
bakrepuodaru. bone3nu pacTeHUd, JKUBOTHBIX M YEJIOBEKA, BBI3BIBACMBIC
BUpycamu. Bupyc ummynoaepunuta yenoseka (B1Y) — Bo3oynurens CI1IN1a.
OOpaTHast TpaHCKpHIIIUSA, peBepraza W uHterpasa. Ilpodunaktrka
pacnpoCTpaHEeHHs] BUPYCHBIX 3a00JI€BaHUN.

JdeMoHcTpanum:

IToptpetst: H. K. Konbuos, /. 1. UBanosckuii, K. A. Tumupsses.

Tabmuupsl n cxembl: «Tunbl nutanus», «Metabonuszm», «MHUTOXOHIPUSY,
«HepreTudyeckuit oomen», «Xmopomiacty, «Dorocunresyn, «Ctpoenue JHK»,
«CTtpoenune u QyHKIMOHUpPOBaHUE reHay, «CuHTe3 0enkay, «'eHeTuuecKuilt Koay,
«Bupyce», «bakrepuodaru», «CtpoeHue u >xu3HeHHBbIM 1uka Bupyca CIIN/a,
6akrepuodaray, «Permmukanus JHK».

O6opynoBanue: mojaenu-anmmiaukanuu «Yaoenue JIHK u Tpanckpummmsy,
«buocunres 6enka», «CTpoeHue KIeTku», Moaenb cTpykTypsl JJHK.

Tema 5. Pa3MHokeHHe M MHAUBUYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounslii 1uki, Wiu KU3HEHHBIM 1K KiIeTku. WHTepdasza m MHTO3.
[Iporecchr, mpotekatonue B uHTep(daze. Perumkanus — peaxius MaTpUYHOTO
cunteza JIHK. Ctpoenme xpomocoM. XpOMOCOMHBIM HabOp — KapHOTHIL.
JIMI10M THBIN u rarJIONIHBIN XpPOMOCOMHBIE HaOOPBI. XpOMaTHJIbI.
[luTonornyeckue OCHOBBI Pa3MHOXEHHUS W  HWHIMBUAYAIBHOTO  Pa3BUTHS
OpTraHU3MOB.

Henenne knetkn — muto3. Craauum mutoza. Ilpouecchl, mpoucxoasiiue Ha
Pa3HbBIX CTAAUSIX MUTO3a. BHOJIOTHYECKUI CMBICIT MUTO34.

[Iporpammupyemasi rubenb KIETKH — aromnTo3.

dopMbI pa3MHOKEHHsI OpPTaHU3MOB: O€crojioe U MmoyioBoe. Buasl 6ecnonoro
Pa3MHOXKEHUS: [JI€JIEHWE HAJBOE, IOYKOBAaHUE OJHO- M MHOTOKIIETOYHBIX,
criopooOpa3oBaHue, BETeTaATUBHOE pa3MHOKeHHE. VICKycCTBEHHOE KJIOHHPOBAHUE
OpraHMU3MOB, €r0 3HAYEHUE JJIS1 CETIEKIINU.

[TonoBoe pa3MHOXKEHUE, €r0 OTAUYUS OT OECIOJIOrO.

Meiio3. Cragun Mmeiio3a. IIpoieccel, mpoucxoasuue Ha CTagusix Meio3sa.
IToBenenne xpomocom B menose. KpoccuHrosep. buosiormyecknii CMbICIH U
3HA4YECHUE MEH03a.

l'amerorenes — mpouecc 0oO0pa30BaHMS TMOJOBBIX KIETOK Yy JKHUBOTHBIX.
[lonoBeie xene3bl: CEMEHHUKUA U sSMYHUKU. OOpa3oBaHUE M Pa3BUTHE IOJIOBBIX
KJIIETOK — TaMmeT (CIepMaro30uj, SUIEKIeTKa) — CIepMaTOreHe3 U OBOTCHE3.



OcCoOEHHOCTH CTpOEHHMS SIMIEKIETOK U crnepMaTo3ouaoB. OIUIOA0TBOPEHUE.
ITaptenorenes.

NunuBuayanbHoe pa3Butue (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Jrtanbl SMOPUOHATILHOTO PAa3BUTUS Yy MO3BOHOYHBIX YKHUBOTHBIX:
npoOJieHue, racTpyisauus, opraHorene3. lloctamOpuoHanbHOe pa3BuUTHE. THUIIBI
MOCTAMOPUOHAILHOTO Pa3BUTHS: MpsAMoOe, HempsaMoe (IMUYuHOYHOE). BriusHue
cpeabl Ha pa3BUTHE OPTraHU3MOB, (haKTOPhI, CIIOCOOHBIC BHI3BIBATH BPOKIEHHBIC
YpOJICTBA.

Poct u pasButue pacreHuid. OHTOreHE3 LBETKOBOTO PACTEHMS: CTPOEHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmumplr u  cxembl: «DoOpMbl pPa3MHOXKEHUS OPTraHU3MOBY», «J[BoiiHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHUi», «BereraruBHOE pa3sMHOXKECHHUE
pacreHuit», «Jlenenue kieTtku Oaktepuiiy, «CTpPOCHHE TOJOBBIX KJIETOKY,
«Ctpoenne xpomocoMbl», «Knerouneiii nukny, «Pemmukamua JIHK», «Mwuto3y,
«Meiosz», «IIpsmoe n HenpsaMoe pazBUTHEY», «['aMeTOTeHe3 Yy MIIEKONIUTAIOIIUX U
yesoBeka», «OCHOBHBIE CTAJIMM OHTOT€HE3a.

O6opynoBaHue:  MHKPOCKOIL, MUKporpenapatbl «CriepMaTo30Uabl
MJIEKOIUTAOUIET0», «SHLIEKIeTKa MIEKONUTAIOMIETO», «KapuoknHe3 B KIeTKax
KOpEIIKa JyKa», MarHuTHas MOJIeJIb-alIuInKanus «/leneHue KIeTkn», MOAENb
JIHK, monenb MeTada3zHOM XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlabopatopHast padota Ne 3. «HaOmiomeHume MHUTO3a B KJIETKaX KOHYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOMpenapaTax».

JlabopatopHast pabora Ne 4. «M3ydeHue CTpOeHUS TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. HacsiecTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3apaumn renetuku. Mctopus pa3BuTus reHeTUKU. Ponb nuronoruu
U HMOpPHUOJIOTUU B CTAHOBJICHHHM TE€HETUKH. BKiag poccHiCKUX U 3apyOeKHBIX
V4€HBIX B pPa3BUTHE TEHETHKW. METONbl TEHETUKH (TUOPHIOIOTHYECKUH,
LIATOT€HETUYECKUI, MOJEKYJISIpHO-TeHETUYECKUil). (OCHOBHBIE T'€HETUYECKHUE
noHATHs. [ eHeTnYeckass CHMBOJIMKA, NCMOJIb3YEMAs B CXEMaX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBAHUSI NMPU3HAKOB, ycTaHOBIEeHHbIE . Menaenem.
MoHoruOpuHOe CKpelnMBaHUE. 3aKOH €IMHOOOpa3us THOPHIOB IEPBOTO
nokoseHus. [IpaBuno foMuHMpoBaHUs. 3aKOH paclleIyIeHUs Mpru3HaKoB. [ unoresa
YuCTOTHI raMeT. [1oJ1HOE 1 HenmoIHOe TOMUHUPOBAHUE.

JurnbpunHoe ckpelrBaHue. 3aKOH HE3aBUCUMOTO HaCJIeI0BaHUsI TPU3HAKOB.
[uToreHeTnyeckrue OCHOBBI JUTHOPUAHOTO CKpEIIMBaHUA. AHAJIU3UPYIOIIEEe



CKpemmBanue. Mcnonb30BaHNEe aHATM3UPYIOMIETO0 CKPEIIMBAHUS ISl ONPEACICHUS
TE€HOTHIA OCOOHU.

CueruieHHOe HaclieioBaHue npusHakoB. Pabota T. Moprana no clemjieHHOMY
HAaCJIeIOBAaHUIO TeHOB. HapymieHne cuerieHust FTeHOB B pe3yJIbTaTe KPOCCHHTOBEPA.

XpOMOCOMHAasi TEOpHUS HACIEICTBEHHOCTH. [ €HeTUUEeCKHUE KapTHhl.

I'enetnka mona. XpOMOCOMHOE OIpENENICHUE MoJjia. AYyTOCOMBI U TIOJIOBBIE
xpoMmocombl. ['oMoramMeTrHele W TreTeporameTHble opraHu3Mbl. HacnenoBanue
MPU3HAKOB, CIIEMIJIEHHBIX C MOJIOM.

HM3meHunBOCTh. BUbl 13MEHUMBOCTU: HEHACJICACTBEHHAs M HACJICICTBEHHAs.
Pone  cpenpl B HEHAcHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOANGUKAITMOHHON U3MEHUYMBOCTH. BapualinoHHbIN psJl U BapUallMOHHAsT KpUBasl.
Hopma peakumu npuszHaka. KoiMueCcTBEHHbIE M KAaYECTBEHHBIE TMPU3HAKU U HX
HOpMa peakiuu. CBoHcTBa MOAU(PUKAITMOHHON U3MEHYMBOCTH.

HacnencrBenHasi, wiad TEHOTHIIMYECKAas, W3MEHYMBOCTL. KomOMHaTHBHAs
U3MEHYMBOCTh. Melo3 U TMOJIOBOM TMpollecC — OCHOBA KOMOWHATHBHOM
U3MEHYMBOCTH. MyTaniMoHHas U3MEHUMBOCTh. Kitaccudukaiys MyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUIUHBI MyTaluil. MyTareHHbie (aKkTophbI.
3aKOH rOMOJIOTMYECKUX PSAJIOB B HacleACTBeHHOW n3MenunBocTy H. V. BaBuiosa.

Buesnepnas HacieACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKU
YyeJIOBEKa: reHeaIOTHYECKU, OJIU3HEIIOBBIM, [IMTOICHETHYECKHUHM, OMOXUMHYCCKUH,
MOJIEKYJIIPHO-TE€HE TUYECKUM. CoBpemMeHHOE onpeeeHNe FeHOTHUIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIMPOBAHHUE, B TOM YMCJIE C MOMOIIBIO
[111P-ananmm3a. HacimencTBeHHBIC 3200JI€BaHMS YEIIOBEKA: TeHHBIC 00J1e3HU, 00JIe3HU
C  HACIEJICTBCHHOM  MPEIpacIoiOKEHHOCThIO,  XPOMOCOMHBIC  OOJIC3HH.
ComaTnueckue W TreHepaTuBHbIE MyTaiud. CTBOJIOBBIE KIETKH. [IpUHITUIIBI
3I0POBOTO 00pa3a >KU3HH, JUATHOCTHKHU, MPO(MIAKTAKHN U JICUCHHUS TeHETUYSCKUX
OonesHeill. MeanKo-reHeTHYeCKOe KOHCYJIbTUPOBAHUE. 3HAYCHUE MEIMIIMHCKOM
TCHETUKH B TIPEAOTBPAIICHUH U JICUCHUU TCHETHICCKUX 3a00JIeBaHUH YeITOBEKa.

JdemoncTpanum:

[loptpetsi: I'. Mengens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecorckuii, H. 1. BaBuios.

Tabmunp! 1 cxembl: «KMOHOTHOPHIHOE CKPEIIUBAHUE M €TO IUTOTCHETHIeCKast
OCHOBa», «3aKOH PACHICIIJICHUS U €ro IUTOTCHETHYECKass OCHOBAY, « 3aKOH YHCTOTHI
rameT», «JluruopuaHoe ckpemnmBanuey, « L lutonornueckre OCHOBBI JUTHOPUIHOTO
CKpemuBaHus», «Menosy, «B3aumMoaeicTBue ajiesIbHbIX T€HOBY, «I €HeTH4YeCKue
KapThl PACTCHUM, KUBOTHBIX U YEJOBEKa», «l'€HeTMKa mosa», «3aKOHOMEPHOCTHU
HACJIEJIOBaHUsl, CLUEIJICHHOTO C MoJaoM», «KapuOoTHUIbl YE€I0BEKAa M >KUBOTHBIX),



«Buasl u3menunBocTH», «MonudukannoHHas H3MEHUYUBOCTHY, «HacnemoBanue
pesycdakTopay, «l'eHeTuka rpynn KpoBu», «MyTallnOHHAas U3MEHUYHUBOCTD.

ObopynoBanue: MoJeau-aniuiMKauu «MOHOTHOPUIHOE CKpPEIUBAHUEY,
«Henonnoe nomuHupoBaHue», «JduruOpuaHoe ckpemuBanue», «llepekpéct
XpOMOCOM», MUKPOCKOIT U MUKpompenapaTt «po3zoduna» (Hopma, MyTauuu GopMbl
KpBUIbEB U OKPACKH Tefa), repbapuii «I"opox moCeBHOW.

JlaGopaTopHble M MpaKTHYecKUue PadoThbI:

JlaboparopHast pabora No 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JTUTUOPUIHOTO CKPEITUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIIpENapaTax».

JlaGoparopnas pa6ota Ne 6. «M3ydueHue MoauUKAIMOHHOW U3MEHUUBOCTH,
MOCTPOEHUE BAPUALIMOHHOTO Psiia U BApUALMOHHOW KPUBOII».

JlaGopatopHas pabota Ne 7. «AHanu3 mytauuii y Jpo30(uiibl Ha TOTOBBIX
MHUKpOTIpenaparax».

[Ipaktuueckas pabora Ne 2. «CocraBieHWEe U aHalU3 POJIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekniusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuus Kak Hayka M MOpoLecC. 3apoXKIEHUE CEJEKIMU U JOMECTHUKALU.
VYyenne H. U. BaBuiiosa o 1ieHTpax NpoUCXO0XKIEHUS U MHOTO00pa3us KyJIbTYPHBIX
pacteHuil. LIeHTpbI NporCX0KAEHUS JOMAIIHUX KUBOTHBIX. COpPT, MOPOJIa, IITAMM.

CoBpemMeHHbIe METOJIbI ceNeKIMU. MacCoBbIN U MHAMBUAYATbHBIM OTOOPHI B
CEJIEKIIMM PAcTeHUM M KUBOTHBIX. OIEeHKa »KcTepbepa. BIM3KOpOIACTBEHHOE
ckpemBanue — HUHOpuauHT. Yucras nuaus. CKpenMBaHUE YHUCTBIX JIMHHI.
I'erepo3uc, winn rudpuaHas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIAMHT.
Otnanénnas rubpunuzaims u e€ ycnexu. MICKycCTBEHHBIM MyTareHe3 U MoJy4eHHe
HNOJIUIUIOUAO0B. JIOCTH>KEHUS CENEKIIUU PACTEHUM, dKUBOTHBIX U MUKPOOPraHU3MOB.

buorexHonorus kak oOTpacib MPOU3BOJCTBA. ['€HHAs WHXKEHEpHUs. OTallbl
co3ganusi pexomoumHantHod JIHK wu Tpancrennsix opranusmoB. Kietounas
nHxeHepus. Knerounsie KynbTypbl. MUKPOKIIOHAIBHOE PA3MHOKEHHUE PACTEHUM.
KiioHupoBaHne BBICOKONMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB.
Okonoruyeckue W dTthyeckue  mpobiemb. MO —  reHeTHYecKu
MOAU(PUITUPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

[Toptpetsr: H. U. BaBunos, U. B. Muuypumn, I'. /[. Kapnieuenko, M. @. iBaHoB.

Tabmuuet u cxembl: kapta «lIeHTpBI TPOUCXOXKIEHUS W MHOTr000pasus
KyJbTYpPHBIX pacTeHuil», «llopoasl foMamIHUX >KUBOTHBIX», «CopTa KyJIbTYpHBIX
pacrenuity, «OtnanéHnas rudpuausanus», «PadoTer akagemuka M. @. MBaHoBay,
«llonumnmonaus», «OObEeKTbl OuoTeXHONOTUMY, «KIleTOUHBIE KYJIBTYpPHl H
KJIIOHUpOBaHue», «KOHCTpyupoBaHue U MEPEHOC FEHOB, XPOMOCOM.



O6opynoBaHue: MyJsKH TUI0JOB U KOPHETUIOAOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CeabCKOX03SIUCTBEHHBIE PACTCHUS».
JlabopaTopHble U NpaKTHYeCKHe PadOThI:

Okckypcuss «OCHOBHBIE METOABl M JOCTHKECHMS CEJEKIMU PACTEHUW H
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHLHIO, IUIEMEHHYO bepmy,
COPTOMCHBITATENbHBIA ~ yY4aCTOK, B TEIUIMYHOE XO35MCTBO, JabOpaToOpuio
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. JBoIOIHOHHASI OHOJIOT HSI.

[Ipennochliku BO3HMKHOBEHHSI JBOJIIOLMOHHON TEOPUH. DBOJIOIIMOHHAS
Teopust U e€ MecTo B Ouojoruu. BiusHue 3BOJIIOIMOHHON TEOPUM HAa Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CeugerenscTBa 3BoJfOUMU. [lasieoHTONOrMUECKHE: MOCIEA0BATEIBHOCTD
MOSIBJICHUSI BHUJIOB B TMAJCOHTOJOTMYECKON JIETOMHUCH, TMEPeXOAHbIe (DOPMEI.
buoreorpadudeckue: cxoacTBo u paznuuue GayH u Giaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHUE: CXOJCTBA M pa3IMyUsi AMOPUOHOB pa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, AHAJOTHYHBIE,
pPYIMMEHTapHBIE OpTraHbl, aTaBU3Mbl. MOJEKyJISIpHO-OMOXUMUYECKHUE: CXOJICTBO
MEXaHU3MOB HACJEJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX IMyTeH y BCEX
OpraHU3MOB.

OpostonionHas Tteopuss Y. JlapBuna. Ilpeanochliku BO3HUKHOBEHUS
napBUHU3MA. J[BWDKYIIME CHUIIBI HBOMIONUU BUAOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE MPU OTPAHUUYEHHOCTH PECYpPCOB, HEONpPEAEIEHHAs N3MEHUYHMBOCTD,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIH O0TOOD).

Cunretnyeckas Teopus 3Boionuu (CTID) u €€ 0OCHOBHBIE MOIOXKEHUS.

MukposBomtonus. [Tonynsiiusa kak eITMHUIA BUIA U 3BOJIIOLIUH.

JBuxymme cuibl (PakTopbl) IBOMIOMUK BUIOB B Mpupoae. MyTalMOHHBIN
mpolecc U KOMOWHATUBHAs M3MEHYUBOCTh. [lOMyNAIIMOHHBIE BOJHBI W JpEid
reHoB. M30as1ust U1 MUrpamusi.

EctectBeHHBI OTOOp — HampaBisionuid (akTop HBOMIOIUU. DOPMEI
€CTEeCTBEHHOr0 0TOOpA.

[TprcnocOOIEHHOCTh OpPTraHU3MOB KaK pPe3ysibTaT »dBOMONUU. [Ipumepsl
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMOpGh 036l M HAHOATATITAIIH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHbIE  (QOpMBI
BUJ1000pa30BaHusl: reorpauueckoe, 3K0JIOrHYECKOe.



MakposBosonus. PopMbl  3BOJTIOUMU:  (pUiIeTHYECKas, JAUBEPreHTHas,
KOHBEpIreHTHasl, napajuiesbHas. HeoOpaTuMocTh HBOTIOIUY.

[IpoucxoxaeHne OT HeCcneUWaTW3UPOBaHHBIX NpelakoB. [Iporpeccupyronas
crienuanu3anus. AJanTuBHAs paguanys.

JdeMoHcTpanum:

Ioptperst: K. JIunnen, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenb, . Mroep, A. H. Ceepuos.

Tabnuuel u cxembl: «Pa3BuTre OpraHnueckoro Mupa Ha 3emie», «3apoIbIu
NO3BOHOYHBIX  UBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI  3a
cyliecTBoBanue», «EctecTBeHHBIN 0TOOPY», «MHOroo06pasue COpTOB pPacTEHHUII»,
«MHoroo6pasue  mopos  KUBOTHBIX»,  «llomymsiuuy,  «MyTaoHHas
U3MEHUYUBOCTHY», «ApoMopdo3bl», «Maumoamantamuu», «OOuas aereHepamus»,
«/IBmxkymue cunsl 3Boimrounn», «Kapra-cxema wmapmpyra myremectBus Y.
Hapsuna», «boppba 3a cymiecTBoBaHue», «lIprcnocobIeHHOCTh OPraHU3MOBY,
«["eorpadpuyeckoe Bug000pa3zoBaHue», « IKOJIOTUUECKOE BUI000PA30BAHUE).

OO6opyoBaHue: KOJUICKIMS HACEKOMBIX C PAa3IMYHBIMU THUIAMU OKPACKH,
HAOOp IUIOOB M ceMsiH, KoJulekiusi «lIpuMepsl 3alIUTHBIX TPUCTIOCOOJIECHUN Y
KUBOTHBIX», MOJieJb «OCHOBHbBIE HAINpPaBJICHMs 3BOJIIOLMN», 0ObEMHAs MOJENb
«CTpoeHune roJJ0BHOTO MO3Ta IIO3BOHOYHBIXY.

buoreorpaduueckass kapra wMupa, Kouiekius «DopMbl COXPAaHHOCTH
UCKOIMAEMBIX JKMBOTHBIX M pacTeHUN», MojJenp ammukanua «llepekpéct
XpOMOCOM», BIIaXHbIe IIpenapaTsl «PazBuTue HacekoMoroy, «Pa3BuTue JIATyIIKN»,
mMukpomnpemnapart «Jpo3zoduna» (Hopma, myTanuu GOpMbl KPHUIILEB M OKPACKHU TEIa).

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

JlabopatopHast pa6ora Ne 1. «CpaBHeHHe BHIOB 1O MOP(OIOTHYECKOMY
KPUTEPHUION.

Jlabopatopnas padota Ne 2. «Onucanue npucrnocoOJI€HHOCTH OpraHu3Ma U eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HM HA 3emJie.

JloHayuHble TPEACTABICHUA O 3apOXKACHUU KU3HU. HaydHble THIOTE3bI
BO3HUKHOBEHHUS KM3HM Ha 3emie: abuoreHe3 W maHCHepMmus. XHUMHYECKas
ABONMIONMS. AOMOT€HHbIM CHHTE3 OpPraHMYEeCKUX BEUIECTB M3 HEOPraHUYECKHUX.
DKCNEPUMEHTAIIBHOE MOATBEPKACHUE XUMUYECKON 3BoMoMK. HauanbHble 3Tarbl
ouonornyeckoit »Bomonuu. ['mnoreza PHK-mupa. ®opmupoBanrne mMeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHUE MPOTOKIETKHU. [lepBble KJIETKM M HUX SBOJIOLMS.
@opMHUPOBAHNE OCHOBHBIX TPYMI )KUBBIX OPraHU3MOB.



Paseutre xu3Hm Ha 3emiie 1o 3paMm u nepuoaam. Karapxel. Apxeickas u
nporepo3oiickas dpel. [lanmeo3olickas 3pa u €€ mepuoibl: KEeMOpPUNCKUH,
OPIOBUKCKHH, CUITyPUNCKUN, T€BOHCKUN, KAMEHHOYT OJIbHBIN, [IEPMCKUU.

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

KaiiHo3oiickass 3pa u €€ mNepuoabl: NaJCOr€HOBBIA, HEOTCHOBBIM,
AHTPOTIOT€HOBBIM.

XapakTepucTuKa KiuMara M TeOoJOrM4ecKuX mpoueccoB. OCHOBHBIE ATarlbl
ABOJIIOLIMM PACTUTEIBLHOTO W JKUBOTHOTO MHpa. Apomopdo3bl y pacTeHUU W
*KUBOTHBIX. [TosiBIIeHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cucrtema OpPraHMYecKOro Mupa Kak OTpakeHue 3BOIOIMU. OCHOBHbBIC
CHUCTEMATUYECKHE TPYIIbl OPraHU3MOB.

DBOJIIOLIMS YeJIoBEKa. AHTPOMOJIOrM Kak Hayka. Pa3Butue npeacTaBieHU o
MPOUCXOXKJAEHUU 4YeloBeKa. MeTtoabsl H3yueHusi aHTporioreHe3a. (CxoJcrBa u
pazInyus YeI0BEKa U )KMBOTHBIX. CUCTEMATHYECKOE TTOJI0KEHUE YETIOBEKA.

JIBmxyrue cuibl (hakTopsl) aHTpororeHe3a. HacneacTBeHHass U3MEHUHUBOCTh
U ecTecTBeHHBbIH 0oTOOp. OOIeCTBEHHBI 00pa3 KWU3HH, WU3TOTOBJICHUE OPYIUMA
Tpy/Aa, MBIIIJIEHUE, PEUb.

OcCHOBHBIE CTaIMM M BETBU ABOJIOLMM YEJIOBEKA: aBCTPAJIONUTEKH, HeaoBek
yMenblii, YemoBek mnpsMoxonusuuii, YeloBek HeaHAEpTalbCKuM, YenoBek
pasymHbIii. Haxonkum HMCKOMaeMbIX OCTaTKOB, BpEMsl CYIIECTBOBAaHMS, 00JacTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPY/IH.

YenoBeyeckne  packl. OcCHOBHBIE  OOJIBIIME  pachl:  €BPOIEOUIHAsS
(eBpasmiickasi),  HErpo-aBCTpajoujHas  (PKBaTOpUajbHAs),  MOHIOJIOMJHAs
(a3uaTcko-amepukaHckas).  UepTsl  MPUCTIOCOOJIEHHOCTH  MpeACTaBUTENCH
YEJIOBEUYECKUX Pac K YCIOBUSM CYHIECTBOBaHUA. ENMMHCTBO 4eI0BEUECKUX pac.
Kpurtuka pacuzma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Omnapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuiel 1 cxembl: «Bo3uukHoBenue CoJIHEYHOM CHUCTEMBI», «Pa3ButHe
OpranM4eckoro mwupa», «PacturenbHas kietka», <« KuBOTHass  KIeTKay,
«IIpokapuotnueckas kietka», «COBpEMEHHasi CUCTEMa OPraHUYECKOro MHUpay,
«CpaBHEHME AHATOMUYECKHX YEPT CTPOEHHUS YEJIOBEKa U YEIOBEKOOOPa3HbIX
00e3bsiH», «OCHOBHBIE MeECTa  MAJCOHTOJIOTHYECKUX  HAXOAOK  TIPEIKOB
COBPEMEHHOI'0 4YeJNOoBEKa», «JlpeBHenmune moam», «/IpeBHue moam», «llepsbie
COBPEMEHHBIE JTIOAN», «HenoBeuecKne paco».

OG6opynoBaHue: MYJISIKA «ITpoucxoxaeHne  YeJOBEKa» (6r0CTHI
aBCTPAJIONUTEKA, MHUTEKAHTPOIlA, HEaHJepTalblla, KPOMAHbOHIIA), CIEMKH WIH



M300paKEHHUS KaMEHHBIX OpYIUd MEpBOOBITHOTO 4YeloBeKa (KaMHU-YOMMEPHI,
pyOuna, ckpebna), TeoXpoHoJoruueckas Tabnuna, koyekius «Dopmbl
COXPAaHHOCTU NCKONAEMBIX )KUBOTHBIX U PACTCHHIN.

JlaGopaTopHble 1 MpaKkTHYecKue padoThI:

[Ipaktuueckas padora Ne 1. «/3ydyeHne ucCKomaeMbIX OCTAaTKOB PACTEHHM U
KUBOTHBIX B KOJUIEKLIHAX).

OKcKkypcusi  «DBOJIIOIUSI ~ OpraHudyeckoro mupa Ha  3emse» (B
€CTEeCTBEHHOHAYYHBIN UM KpaeBeTUECKU My3ei).

Tema 3. Oprann3Mbl 4 OKpY:KawIIas cpeaa.

DKOJIOTUS KaK HayKa. 3aJladyd U pa3/ielibl SKOJIOTuU. METOIbl 3KOJIOTUYECKUX
UCCIIEN0BAHUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOUTaHHUS OpPraHW3MOB: BOJHAs, HA3€MHO-BO3NYIITHAs, IMOYBEHHAas,
BHYTPUOpPTaHW3MEHHAs.

Okonorunyeckue paxropsl. Kinaccudukarus 3xK010ruueckux HakTopos:
abuoTHYecKkrue, OWOTUYECKHWE | aHTPONOTCeHHBIC. JIeHCTBHE IKOIOTHUYECKUX
(hakTOpOB HAa OPTaHU3MBI.

AbGuoTtndeckue (PakTophl: CBET, TEMIIEpATypa, BIAXKHOCTb. DOTONEPUOIU3M.
[Ipucnocobnenust  OpraHu3MoOB K  JCHUCTBUIO  aOMOTHYECKUX  (HaKTOPOB.
buonornueckre puTMsl.

buoTtuueckue daktopsl. Bumbl OMOTHYECKHUX B3aMMOJICHCTBHIM: KOHKYPEHIIHS,
XUIIHUYECTBO, cCUMOMO3 U ero ¢opmbl. [lapazutusm, koomepauus, MyTyalu3M,
KOMMEHCaJIu3M (KBapTUPAHCTBO, HAXJIEOHHYECTBO). AMEHCAINU3M, HEUTpaIU3M.
3HaueHrne OWOTHUYECKUX B3aUMOJEUCTBUU ISl CYIIECTBOBAHHS OpPraHW3MOB B
IIPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU monyiasiuud. OCHOBHBIE MOKa3aTelu
HNOMYJIALIMU: YHUCJIEHHOCTh, IUIOTHOCTh, POYKJIA€MOCTb, CMEPTHOCTb, IPUPOCT,
Murpanus. J[mHaMuka YucIeHHOCTH MONYJISIUUU U €€ PeryIisiiusl.

JdemoncTpanum:

IToptpetsl: A. I'ymOoabar, K. @. Pynbe, 3. ['ekkerns.

Tabmuuer u cxemsl: kapTa «IIpupomnbie 30HBI 3eminy», «Cpenbl 0OUTaHUS
opranu3mMoBy», «®Doronepuoguzm», «llonymsiuum», «3aKOHOMEPHOCTH pPOCTa
YHCIICHHOCTH TOMYJSAIUY HHGY30puu-Tyhenbkny, «Ilumessie memmy.

JlaGopaTropHble M IpaKkTHYecKUe padoThI:

Jlabopatopnas paborta Ne 3. «Mopdomornueckrne 0COOCHHOCTH PACTCHHUHA U3
Pa3HBIX MECT OOUTAHUS.

Jlabopatopnas pabota Ne 4. «BnusHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB
KoJieycay.



[Ipaktuueckas padota Ne 2. «Iloacuér MIOTHOCTH NOMYJSLUUN Pa3HbIX BUJOB
pacTeHun».

Tema 4. Coo01iecTBa M IKOJI0rM4EeCKHE CUCTEMBI.

CooOmiectBo opranu3smMoB — OuoleHo3. CTpykTypbl OuOIEHO3a: BUIOBaf,
MPOCTpAaHCTBEHHas, Tpoduueckas (mumieBas). Buasi-nomuHanTel. CBsI3M B
OHoLIeHO3E.

Dkoyioruyeckne cuctembl (9kocuctembl). lloHsTHEe 00 »dKocucTeME W
ouoreorienoze. DOYHKIIMOHAIBHBIE KOMIIOHEHTHI SKOCUCTEMBI: MPOIYIICHTHI,
KOHCYMEHTHI, peAyleHThl. KpyroBOpoT BeIIEeCTB U MOTOK SHEPTUU B IKOCUCTEME.
Tpoduueckue (muiieBsie) ypoBHHU 3KOcucTeMbl. [TutieBrbie nienu u cetu. OCHOBHBIE
NOKa3aTeau 3KOCHCTEMbl: OMoMacca, MPOIYKLUHUA. ODKOJOTMYECKHE IMHPAMUIBI:
MPOJYKIIMKM, YHCICHHOCTH, Ounomacchl. CBOHCTBAa JKOCHUCTEM: YCTOWUYHUBOCT,
camoperynsauus, pasButue. Cykueccus.

[IpuponHble 3KOCHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOWHOIO
VI IIUPOKOJIMCTBEHHOTO JIEca.

AHTpOIIOTeHHBIE ~ JKOCUCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCHCTEMBI.
buonoruyeckoe u X035MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopasnoobpasue kak ¢akTop yCTOWYUBOCTH »dKocucteM. CoxpaHeHHe
OMOJIOTUYECKOTO pazHOOOpa3us Ha 3emiie.

VYuenune B. U. Bepnaackoro o 6mocdepe. ['paHuisl, coctaB U CTpyKTypa
ouocdeprl. XKuboe BemectBo U ero (ynkiuu. OcoOeHHOcTH Onocdepsl Kak
rJI00aIbHOM 3KocHCTeMbl. J[MHaMHMueckoe paBHOBecMe M oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTs! BeniecTs U OMOr€OXUMUYECKHUE KBl 3JIEMEHTOB (yriepoa,
a3zoTa). 30HAbHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseyecTBO B OGuocdepe 3eminn. AHTPOIIOTEHHbIE U3MEHEHUs B Onocdepe.
I'moGanpHBIC 2KOIOTHYECKHUE TTPOOIEMBI.

CocymiecTBoBaHH€E MPUPOIBI 1 yenoBedecTBa. CoxpaHeHue 6rmopazHooOpasus
KaKk OCHOBa YyCTOWYMBOCTH Ouocdepsl. OCHOBa paIMOHATBHOTO YIPAaBICHUS
MPUPOJIHBIMU pECypcaMu U UX UCIOJIb30BaHuE. JloCTH>KEHUs OMOJIOTMU U OXpaHa
MIPUPOJIBI.

JdeMoHCcTpanum:

[Moptpetst: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuter u cxemsl: «IlumeBbie nenm», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponmubie cooOmiectBay, «llemn mnuTaHUs», «IKOJOTHYECKAs TMHPAMUIAN,
«buocdepa n yenoBek», «IKocUCTEMA MMUPOKOIUCTBEHHOTO Jiecay, « IKOCHCTEMA
XBOWMHOTrO  Jieca», «buonenos Bomoéman, «ArpoueHo3», «lIpumepHbie
AHTPOINIOT€HHBIC BO3JAEHUCTBUA HA IPUPOAY», « BaxkHEWIlINe HCTOYHUKY 3arps3HEHHS



BO3/lyXa U TPYHTOBBIX BOJ», «[louBa — BakHelInas cocTaBistomas ouocheps»,
«®akTopel  gerpajauuud  nouB», «llapHukoBelii  3ddexT»,  «DakTopsl
PaAMOAaKTUBHOIO 3arpsi3HeHus Ouocdepsl», «OO0mas cTpykrypa Ouocheps»,
«Pacnpoctpanenne xu3Hu B Ouochepe», «O30HOBBIA 3KpaH OHochepb»,
«KpyroBopoT yriepoja B ouochepe», «KpyroBopoT azoTa B MIpUpOIE».

O6opynoBanue: Mojenb-anmIukanus «Tunuynaeie OUONEHO3BI», TepOapuii
«PactutenbHble cO00IIECTBAY, KOJIEKINU «buoneHo3», «Bpeaurenn BaxHEHIINX
CEJIbCKOXO3AMCTBEHHBIX KYIbTYp», FepOapuu U KOJJIEKIIMU PACTEHUN U KUBOTHBIX,
NpUHAJIEKAIINE K PA3HBIM 3KOJIOTMUECKUM TpynnaM ogHoro Buaa, Kpacnas kaura
Poccuiickoit  ®@enepanuu, H300paXKeHUs OXpPaHAEMbIX BHUIOB pPACTEHUH W
KUBOTHBIX.



IINTIAHUPYEMBIE PE3YJBbBTATHBI OCBOEHHMA IPOI'PAMMBI 110
BHUOJIOI'M HA BA3OBOM YPOBHE CPE/THEI'O OBIIEI'O
OBPA3OBAHUA

Cornacuo ®I'OC COQO, ycraHaBIuBarOTCS TpeOOBaHUS K pe3yibTaTaMm
OCBOCHUS 00YUYaIOIIMMUCS MPOrpaMM CPEIHEr0 00IIEro 00pa3oBaHuUs:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHYHOCTHBIX PE3YyJbTAaTOB OCBOCHMUSI TpeaMmera «buomorus»
BBIICJICHBI CIEAYIONIME COCTABJISIONINE: OCO3HAHUE OOYUYaIOIIMMUCS POCCUHCKOM
rpaXkJaHCKON MAECHTUYHOCTH — TOTOBHOCTU K CAMOPAa3BUTHIO, CAMOCTOSTEIbHOCTH
U CaMOOINpPEACICHUI0, HAJIWMYWEe MOTHUBAIMM K  OOy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABIIEHHOE PAa3BUTHE BHYTPEHHHX YOCKICHUM JWYHOCTH HAa OCHOBE
KITFOUEBBIX I[IEHHOCTEH M HMCTOPUUECKUX TPAAUIUN Pa3BUTUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYArOIIUXCS PYKOBOJCTBOBATHCS B CBOCH
NEATENbHOCTA I1IEHHOCTHO-CMBICJIOBBIMU  yCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HaJIMYHE HKOJOTUYECKOTrO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIETI U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE PE3yIbTaThl OCBOEHUS TpeaMeTa «bHOJIOTUs» TOCTUTalOTCs B
€IUHCTBE Y4YeOHOM M BOCIHUTATEIBLHOW JEATETLHOCTH B COOTBETCTBUH C
TPAAULIMOHHBIMU ~ POCCUMCKUMHU  COUMOKYJIBTYPHBIMHU,  HCTOPUYECKUMHU U
JyXOBHOHPABCTBEHHBIMU IICHHOCTSIMHU, TMPUHATHIMA B OOINECTBE IpaBWIAMH H
HOpPMAaMHU MOBEJICHUS M CITOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHH S, CAMOBOCITUTAHUS
U CaMOpPa3BUTHUSI, Pa3BUTHUS BHYTPEHHEW TO3MIMK JIMYHOCTH, MAaTPUOTHU3MA,
YBaXXCHUS K 3aKOHY WM IMPABOIOPSIAKY, YEJIOBEKY TPyJa M CTapLIEMy MOKOJICHUIO,
B3aUMHOI'O YBaXXCHHS, OEpPEKHOrO OTHOIIEHUS K KYyJIbTYpPHOMY HACICIUIO U
TpaJIuIUsIM MHOTOHAIIMOHAJIILHOTO Hapoaa Poccuiickon denepauuu, NpUpose U
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC PE3yIbTaThl OCBOCHUS YUEOHOTO IpeIMeTa « BHOIOTHS» TOKHBI
OTpa)kaThb TOTOBHOCTh M CIOCOOHOCTH OOYyYalIIHMXCS PYKOBOJCTBOBATHCS
chopMHUpOBAaHHOKW BHYTPEHHEW TO3WIHMEH JMYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpHMEHTAllMM, TO3UTHUBHBIX  BHYTPEHHUX  YOEXKJICHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHMCKOTO OOINEeCTBa, pacIIMpPeHHe >KU3HCHHOTO
ONbITa U OMbITA JACITEIBHOCTA B MPOLECCE PeATU3allU OCHOBHBIX HaNpaBICHUN
BOCIIUTATEIbHOM JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:



1) rpaxIaHCKOro BOCIHMTAHHUS: CPOPMUPOBAHHOCTH TPAXKTAHCKOH IMO3HUIIUU

00yyJaroierocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUMCKOT0 OOIIECTRA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH, YBAXKECHHE
3aKOHA M MPABONOPSAKA; TOTOBHOCTh K COBMECTHOW TBOPUYECKOM JAEATEIBHOCTHU MIPU
CO3JJaHUM Y4YEOHBIX MPOEKTOB, PEIICHUM Yy4eOHBIX W TO3HABATENIbHBIX 3ajad,
BBITIOJIHEHUU  OWMOJIOTMYECKUX  SKCIIEPUMEHTOB; CIOCOOHOCTH  OMNpeNessiTh
COOCTBEHHYIO MO3UIMIO TI0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOW >KU3HU U OOBACHATH €€; YyMEHUE YUYUTHIBATh B CBOMX
JNEeNUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO B3aMMOJICHUCTBUS JIFOACH C pa3HbIMU
yOeXKJICHUSIMU, KYJbTYPHBIMU IIEHHOCTSIMU M  COLIMAIBHBIM  TOJIOKEHUEM;
TOTOBHOCTh K COTPYJAHHYECTBY B MPOIIECCE COBMECTHOTO BBHITIOJIHCHUSI yUEOHBIX,
MO3HABATEJILHBIX W HCCIIENOBATEIbCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOIIEHUS K
MHEHHIO OIMOHEHTOB TMPU OOCYXIECHUU CIIOPHBIX BOMPOCOB OHOJIOTHYECKOTO
coAep KaHUsl; TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOM JAEATEIbHOCTH;

2) NMAaTPUOTUYECKOTO BOCITUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPaXKIaHCKON UAEHTUYHOCTH, TATPUOTU3MA,
YBaXKEHHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH mepen PonnHoil, ropaoctu
3a CBOM KpaW, CBOW PolMHYy, CBOM fA3BIK M KYJbTYPY, NPOLLIOE W HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoja Poccuu; IIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY
HACJIEAUIO U MaMSATHUKAM MPUPOJIBI,
nocTmkeHusiMm Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;
CIIOCOOHOCTh OIICHUBATH BKJIAJ POCCUHUCKUX yUEHBIX B CTAHOBJICHHE U PA3BUTHE
OWoNOoTMY, MOHUMAHUS 3HAYCHHsS] OMOJOTHM B TO3HAHWU 3aKOHOB TPHUPOIBI, B
’KU3HU YEJIOBEKA U COBPEMEHHOTO 00111eCTBa; UaehHas YOeKIEHHOCTh, TOTOBHOCTb
K CJIY’KEHHIO U 3amuTe OTeuecTna,

OTBETCTBEHHOCTH 32 €T0 CyIL0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS
OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCHIICKOTO Haponaa; chOPMHUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TOBEICHHUSI; CTIOCOOHOCTh OIICHUBATh
CUTYyallMIO U IPUHUMATh OCO3HAHHBIE PEILICHMUS,

OPUEHTUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMbI M IIEHHOCTH; OCO3HAHHE
JUYHOTO BKJaJa B TIOCTPOCHHE YCTOMYMBOTO OyAyIIEro; OTBETCTBEHHOE
OTHOIICHUE K CBOHUM POJMUTEISM, CO3JaHHI0O CEMbHM HA OCHOBE OCO3HAHHOTO
NPUHATHUSL IEHHOCTEH CEMEWHOM >KU3HH B COOTBETCTBUU C TPAAUIHSIMH HAPOIOB
Poccuu;
4) 3CTETHYECKOr0 BOCIIMTAHUA:
ACTETHYECKOE OTHOIIICHUE K MUPY, BKJIIOUasi 3CTETUKY ObITa, HAYYHOTO U



TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIICHUI;
IIOHUMAHUE YMOLMOHAJIBHOTO BO3JAEUCTBUS JKUBOU IIPUPOIBI U €€ HEHHOCTH;
TOTOBHOCTh K CAMOBBIPAXKEHUIO B PA3HBIX BUJIAX UCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;
5) (pu3uyeckoro BocnuTanus, GopMupoBaHus KyJbTyPbl
310POBbA ¥ IMOIMOHAJILHOI0 0JIAr OOy Ynsi:

MOHUMAaHUE U peasn3allus 3JI0pOBOTO U 0€30MMacHOr0 00pa3a *Ku3HH (310pOBOE
MUTaHKUEe, COOTIOICHNE TUTUCHUYECKUX MPABUII U HOPM, COaTaHCUPOBAHHBIN PEKUM
3aHATUW W OTAbIXa, perynspHas ¢u3nyeckas aKTUBHOCTB), OEpPEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIECHHS K COOCTBEHHOMY (hU3UYECKOMY U
MICUXUYECKOMY 3JI0POBBIO; MOHMMAaHUE IEHHOCTH TMPAaBWI HUHIAUBUIYAIHHOTO U
KOJUIEKTUBHOTO
0€30MacHOr0 TOBEJCHUS B CUTYaIUAX, YTPOKAIOIINUX 30POBbIO U KU3HU JIIOJICH;

OCO3HAHUE MOCECTBUIN U HEMPUSATHS BPEIHBIX TPUBBIYCK (YIOTpEOICHMUS
AJIKOT0JIsI, HAPKOTHKOB, KypeHus); 6)

TPYJ0OBOT0 BOCTIUTAHMS:

TOTOBHOCTh K TPYAy, OCO3HAaHHWE IIEHHOCTH MACTEPCTBa, TPYAOTO0UE;
TOTOBHOCTh K AaKTUBHOM JESTENIBHOCTH TEXHOJOTHMUECKOW U  COLHMAIBHOM
HAIPABJICEHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, IJIAHUPOBATH M CAMOCTOSITEIHHO
BBIMIOJHATh ~ Takyl  JEATEIbHOCTh, MHTEpPEC K  pa3iudHbIM  cdepam
npodeccuoHaIbHOM JeATENbHOCTH, YMEHHME COBEpIIATh OCO3HAHHBIA BBIOOD
Oynymeid mnpodeccu W peaqu30BBIBATH COOCTBEHHBIE IKU3HEHHBIE IUIAHBI;
TOTOBHOCTh M CITOCOOHOCTBH K 00pa30BaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSHXKEHU U BCEU JKU3HU,

7) IKOJIOTHYECKOT0 BOCITUTAHUSA:

HKOJIOTHYECKH 1EJIeCO00pa3HOe OTHOIIIEHUE K MPUPOJIE KaK UCTOUHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS; MMOBHIIICHUE YPOBHS SKOJIOTHYECKOMN
KyJIbTYphl: TPHOOPETEHHE OIbITa IUIAHUPOBAHUS TOCTYNKOB M OILIGHKH WX
BO3MOXHBIX TOCJIEACTBUM IS OKPYXAloleld Cpeibl; OCO3HAHHWE TI00aJIbHOTO
XapakTepa HKOJIOTHIECKUX MPOOIIeM U MyTeH ux
pEelIeHws; CIOCOOHOCTh MCIOJIB30BaTh MPUOOpPETaeMble TIPU HU3YYCHUH OHMOIOTHHU
3HAHUSL M YMEHHUSI TMPU PEIICHHH MpoOJieM, CBSI3aHHBIX C PALUMOHAIBHBIM
MPUPOJIONONIB30BaHNEM  (COOMNIO/IEHHE  MpaBWJ  TOBEACHUS B IPUPOJE,
HalpaBJICHHBIX HAa COXpPaHEHHWE pPABHOBECHS B DJKOCUCTEMAaX, OXpPaHy BHJOB,
aKocHUCTeM, Orochepsl);

AKTUBHOE HEMPHUSITUE NCHCTBUM, TPUHOCIIINX BPEl OKPYKAOIIECH TPUPOTHON
cpele, YMEHHE MPOrHO3UPOBATh HEOJArOMPUSITHBIE KOJOTUYECKUE TMOCIEACTBUS
NpeAnpUHUMAeMbIX JEUCTBUH U TMpeAdoTBpallaTh UX; HaJU4Yue pPa3BUTOTO



AKOJIOTUYECKOTO MBIIIJICHUS, AKOJOTUYECKOW KYJIbTYpPbl, OIbITA JESITEIHLHOCTH
AKOJIOTUYECKON  HANpaBICHHOCTH, YMEHHUSI  PYKOBOJICTBOBAaThCS HUMHU B
[O3HABATEIILHOW, KOMMYHUKATUBHOM W COLMAJIBHOM NPAKTUKE, TOTOBHOCTH K
YYaCTHIO B MPAKTUYECKON JIEITEIIbHOCTH SKOJIOTHYECKON HAMPaBICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIECTBEHHOW MPAKTHUKU, OCHOBAHHOI'O Ha JHAJIOTe
KYJBbTYpP, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MUDE;
COBEPIIICHCTBOBAHUE SI3BIKOBOW U YMTATEIIBLCKOU KYJIBTYPhI KaK CPEICTBA
B3aUMOJICHCTBHSL MEXKIY JIOJJbMH U TIO3HAHUS MUpA; MOHUMAaHUE CHeUpUKU
OMOJIOTMM KaK HayKd, OCO3HaHUs €€ poiu B (HOPMUPOBAHUU PAIMOHAIBHOTO
HAy4YHOT'O MBIILJICHUSI, CO3JaHUU IEJIOCTHOTO MpPeJCTaBIeHUsI 00 OKpYyKarolem
MHUpE KaK O €IWHCTBE MPHUPOJIbI, YEIOBEKAa U OOIIECTBA, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U PEIICHHH TPOOJieM COXpaHEHUsS NPUPOJIHOTO PABHOBECHS;
yOSXKIEHHOCTh B 3HAYMMOCTH OHWOJIOTMU JUIsi COBPEMEHHOW IIMBHWJIM3AIIUH:
oOecrieueHUs] HOBOTO YPOBHSI Pa3BUTUS MEAUIIMHBI, CO3/JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIIaTh PECypCHble  MPOOJIeMbl  pPa3BUTHUS
YeJIOBEYECTBA, MOUCKA MyTel BBIXO/A U3 TJIOOAIBHBIX IKOJOTUYECKHUX MPOOJIEM U
oOecrieueHusi  mepexojla K  YCTOMYMBOMY  pa3BUTHIO,  PAIMOHATBHOMY
UCIIOJIb30BAHUIO TMPUPOIHBIX PECypcoB M (OPMHPOBAHHIO HOBBIX CTaHIApTOB
KU3HU; 3aUHTEPECOBAHHOCTh B TMOJYyYEHMHM OHOJIOTMYECKHX 3HAHMM B LEJIAX
MOBBILIEHUS 00I1IEH KYJIbTYPBhl, €CTECTBEHHO-HAYYHOU IPAMOTHOCTH, KaK COCTaBHOM
gacTd (PYHKIMOHAJIBLHONW T'PaMOTHOCTH OOy4aromuxcs, GOpMUPYEMOH TIpH
U3YYCHUH OMOJIOTHH; TOHUMAHUE CYITHOCTH METOAOB MO3HAHHUSA, UCTIOJIb3yEeMbIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTHM HCIOJB30BAaTh IMOJy4aeMble 3HAHUS IS
aHanu3a U OOBSCHEHMsS SIBICHUN OKPYKAIOMIETO MHUpAa M MPOUCXOSAIIUX B HEM
U3MEHECHHM, yMEHHE [eJaTh OOOCHOBAaHHBIC 3aKIIOUEHHUS HAa OCHOBE HAay4YHBIX
(GakTOB M HMMEIONIUXCA JAaHHBIX C IIEJbI0 TOJIYYEHUSI JOCTOBEPHBIX BBIBOJIOB;
CIIOCOOHOCTh CAMOCTOSITEIBHO HUCIIOJIH30BATh OMOJIOTUYECKHUE 3HAHUS IS
pemieHusi MpoOJeM B PEATbHBIX KU3HCHHBIX CUTYaIUSX; OCO3HAHUE IIEHHOCTHU

HAy4YHOU JIEATEIbHOCTH, TOTOBHOCTh OCYILIECTBISATh
MIPOEKTHYIO U HCCIIEI0BATEIBCKYIO NS TEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;
TOTOBHOCTH M CTIOCOOHOCTH K HETPEPHIBHOMY 00pPa30BaHUIO 1 CAMOOOPa30BaAHMIO,
K AaKTUBHOMY MOJYYEHUIO HOBBIX 3HAHUHN 11O OMOJIOTMH B COOTBETCTBHHU C
KU3HEHHBIMU TOTPEOHOCTAMMU.

METAIIPEAMETHBIE PE3YJIbTATbDI



MeranpenMeTHbIE pe3yJabTaThl OCBOCHHUS Y4eOHOro mpeamera «buonorus»
BKJIIOYAIOT: 3HA4YMMble Uil (OPMUPOBAHMS MHPOBO33PEHUS OO0YyYaroIIUXCs
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOUIEHAYYHbIE MOHSTHS, OTpaXkKarollue
LEJIOCTHOCTh HAy4yHOM KapTHHBI MHpa U cHnenupuKy METOAO0B IO3HAHMS,
HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPrus, SIBIECHUE, MpOIlecc,
CUCTEMa, Hay4dHbIM (haKT, MPUHLHUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
Uccle10BaHue, Ha0Jt0IeHne, U3MEpPEHUE, SKCIIEPUMEHT U IPYTUX), YHUBEPCAJIbHbIC
yuyeOHble JeHCTBUS (MO3HABaTEJIbHbIE, KOMMYHHKATUBHbBIC, PpETYJSTUBHBIE),
oOecrneunBaroiue popmupoBanre GyHKIUOHATHLHOM IPaMOTHOCTU U COLMAIBHON
KOMIIETEHIIMM  OOy4YaloIIMXCs, CHOCOOHOCTh OOYyYaloUIMXCsi  HMCIOJIb30BaTh
OCBOEHHBIE MEKIUCIUIUIMHAPHBIE, MUPOBO33PEHYECKHUE 3HAHUS U YHUBEPCAIbHBIE
yueOHbIE IEUCTBUS B MO3HABATEIHHOM U COLUANIBLHON MPAKTUKE.

MeranpeIMEeTHbIE PE3YJIbTaThl OCBOCHHUS IMPOTPAMMBI CPEIHETO OOIIEro
o0pa30BaHUs JJOJDKHBI OTPaXKaTh:

OBjajieHre YHUBEPCATBHBIMH Y4eOHBIMH MO3HABATEIbHBIMHA
JefCTBUSIMH:

1) 6a3oBbIe JJOrHYecKHe JeiCTBHS:

CaMOCTOSATEILHO  (OPMYJIMPOBATh M  aKTyaJIM3MpPOBaTh  IMPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE; WCITOJIb30BaTh MPU OCBOCHHM 3HAHUH MPUEMBI
JIOTUYECKOTO MBIIUICHUS (aHalu3a, CHHTE3a, CpPaBHCHUS, KIACCU(PUKAIIHH,
00001IIeHHsI), pacKpbhIBaTh CMBICT OHOJIOTHYCCKUX IMOHATHHA (BBIACIATH UX
XapaKTepHbIC TPU3HAKH, YCTAHABIMBATH CBSI3H C JPYTHUMH MTOHATUSAMH ); ONIPEICIIATH
ICJIH JISITCILHOCTH, 3a/1aBas apaMeTPhl M KPUTEPUHU UX
JOCTHIKEHUS, COOTHOCHTh PE3YJIbTAThl JICITCIbHOCTH C IMOCTABICHHBIMH IICIISIMU;

UCITOJIH30BaTh OMOJIOTHYECKUE MMOHATHS ISl OOBICHEHUS (PAKTOB U SBICHUIN
YKUBOU TIPUPOJIBI; CTPOUTD JJIOTHYSCKHUE PACCYXICHHS (MHIYKTHBHBIC, JICTyKTUBHEIC,
110 aHAJIOTHH), BBISABIISTH 3aKOHOMEPHOCTH W IIPOTUBOPEYHUS B paccMaTPUBACMBIX
SIBJICHUAX, (OPMYJIHUPOBATh BBIBOJAbI M 3aKIIOYCHHUS; IPHMEHITH CXEMHO-
MOJICIIBHBIC CPEJICTBA JJISI MPEICTABIICHUS CYIISCTBEHHBIX CBS3€H M OTHOIICHUH B
M3ydaeMbIX OHMOJOTHYECKHX OOBEKTaX, a TaKKe IMPOTUBOPEUYMH pa3HOTO poja,
BBISIBJICHHBIX B Pa3IWYHBIX MH(MOPMAIMOHHBIX MCTOYHHKAX; pa3padaThiBaTh IJIaH
peleHus MpoOIeMBbI ¢ YIETOM aHATN3a HMEIOIIUXCS
MaTepualibHBIX W HEMaTepUaJbHBIX PECYpCOB; BHOCHTh KOPPEKTHBHI B

NEeSATeIIbHOCTD, OIEHUBATh COOTBETCTBHE PE3yJIFTATOB
IIEJSIM, OIICHMBATh PHUCKH TIOCISJACTBHH JIEATSIBHOCTH; KOOPJAUMHHUPOBATh U

BBITIOJTHSTH PA0OTY B YCIOBHUSAX PEabHOTO,

BHPTYaJbHOTO H  KOMOWHHMPOBAHHOTO  B3aWMOJICHCTBHUS, pPa3BHBAaTh

KpEaTHBHOE MBIIICHHE TIPH PEIICHUH )KH3HCHHBIX ITPOOJIEM.



2) 6a30BbIe HCCJIET0BATEIbCKHE IEHCTBHA:

BJIAJIETh HABBIKAMU YUEOHO-UCCIIEA0BATEILCKON U IPOCKTHOMN NI€SITEIHbHOCTH,
HaBbIKAMHM  pa3peuieHust 1podieM, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TTOMCKY METOJIOB PEIICHHS TPAKTUUECKUX 3a/1a4, MPUMEHEHUIO
Pa3IUYHBIX METOJIOB MO3HAHMUS; UCIIOJIL30BaTh PA3JIMYHbIC BUJIBI JICSITEIHHOCTH T10
MOJIyYEHUIO HOBOT'O 3HAHMS, €T0 UHTEPIIPETAIUH, TPEOOPa30BAHUIO U TPUMEHEHUIO
B y4eOHBIX CHUTyallMsX, B TOM 4YHCJE MPU CO3JaHUU Y4EOHBIX U COILUAIBHBIX
MpOEeKTOB; (GOPMUPOBATH HAyYHBIA THUN  MBIIUICHUS, BIQJACTh HAYYHOU
TEPMUHOJIOTHEMN,

KJIFOUCBBIMHU TOHATHSMUA M METOJaMU; CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE

3a1ayu B 00pazoBaTeIbHOM

NEATEeIbHOCTU Y dKU3HEHHBIX CUTYAIUSIX; BBISABIISITH IPUUNHHO-CIIEJICTBEHHBIC CBSI3U
U aKTyaJIu3upoBaTh 3ajady, BBIJBUraTh THUIIOTE3y €€ pEIIeHUs, HaXOJUTh
apryMeHTBl ISl JI0Ka3aTeIhCTBA CBOUX YTBEPXKJICHHH, 3a7aBaTh IapaMeTpbl U
KPUTEPUU PEIICHHUS;, aHAJIM3UPOBATh IOJIYUYECHHBIE B XOJIE pCIICHUs 3aJauu
pe3yiabTaThl, KPUTHYECKH OIICHHWBATh HX JOCTOBEPHOCTh, IPOTHO3UPOBATH
U3MEHEHHE B HOBBIX YCIIOBHSX; JIaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, OIICHUBATH
NPUOOPETEHHBIN OMBIT; OCYIIECTBIATH IEJCHANPABICHHBIA TIOUCK TepeHoca
CPEJICTB U CITIOCOOOB

JNEUCTBUSL B MPOQPECCHOHANBHYIO Cpeay; YMETh IEepEeHOCUTh 3HaHUS B

MO03HABATEIBHYIO U MPAKTUYECKYIO 00JaCTH
KU3ZHEJEATEIbHOCTH;, YMETb MHTETPUPOBATH 3HAHUS W3 PA3HBIX MPEIMETHBIX

oOJacTeil; BBIIBUTaTh HOBBIE HJEH, MpEJiaraTh OpUTHHAIBHBIC MOAXOAbI U

pernieHus,

CTaBUTH IPOOJIEMBI U 33J1a4H, JOIMYCKAIOIKE aJbTEPHATUBHBIC PEIICHUSI.

3) paboTa ¢ nunopmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMAINK (TEKCTE y4eOHOTO
mocoOusi, HAyYHO-TIOMYJISIPHON JUTEpaType, OWOJOTHYECKHX CJIOBApAX W
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHBIX, B VHTEpHETE), aHAIU3UPOBATH
UHOOPMAIUIO PA3TMYHBIX BUJIOB U (POPM MPE/ICTABICHUS, KPUTHIECKU OIEHUBATh
e€ TOCTOBEPHOCTh U HEMTPOTUBOPEUYHBOCTh; (HOPMYIUPOBATH 3aMTPOCH] M IPUMEHSITh
pasTUYHBIE METOJbl TpPH TMOMCKE M OTOOpe Oumojornyeckoit wuH(OpMaIny,
HEOOXOIMMOM /ISl BEITIOJTHEHUS YICOHBIX 3a/a4;

nprOOPETaTh OMBIT HCIONB30BAHUA HWH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTMH, COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3JIMUHbBIX
MOWCKOBBIX  CHUCTEM; CaMOCTOSITEIbHO  BBIOMpaTh ONTHUMAIbHYIO  (opmy
MpeACTaBiIeHUs OuoNornyecko uH@PopManuu (cxembl, TpaQuKH, TUarpaMMmbl,
TaOJIULbI, PUCYHKHU U JPYTroe);



UCIIOJIb30BaTh HAay4HbIA SI3bIK B KauyecTBE CpeacTBa npu pabore ¢
Ouonornyeckoil HHPOpMalMe: NPUMEHATb XUMHUYECKHUE, (U3HMUECKUE U
MaTeMaTU4YecKue 3HaKU U CHUMBOJIBI, (QopMyiibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIOJB30BaTh M IIPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CpPEACTBa
HAarJIAIHOCTH;

BJIA/IETh HaBbIKAMU pPACMO3HABaHUS U 3aIUTHI
uH(popmaIm, THPOPMaLIMOHHOMN 0€30MACHOCTH JIMYHOCTH.

OBiageHue yHMBepPCAIbHBIMH KOMMYHUKATHBHBIMY J1€iCTBUSIMH

1) o0leHHe: OCYILECTBIATh KOMMYHUKAllUU BO BceX cdepax >KHU3HH,
AKTMBHO y4aCTBOBATH B JUAJIOTE WJIM JUCKYCCUU MO CYIIECTBY 00CYKIAEMOM TeMbI
(yMeHue 3a/1aBaTh BONPOCHI, BBICKA3bIBATh CYXACHUS OTHOCUTEIHHO BBIITOJIHEHUS
npeagaraeMon 3aa4n, YYuTbIBaTh UHTEPECHI U COTIACOBAHHOCTD MO3ULIUNA JIPYTUX
YYaCTHUKOB JUaJIOTa WJIN JIHUCKYCCHH); Paclo3HaBaTh HEBEpOalbHBIE CPEACTBA
oOIIeHus1, TOHUMATh 3HAYEHUE COIMATBHBIX 3HAKOB, PEIMOCHIIOK BOSHUKHOBEHHUS
KOH(QJIUKTHBIX CUTyallud, YMETb CMAr4aTh KOHQIMKTHI U BECTH IE€PErOBOPHI;
BIAJIETh PA3NMUYHBIMU CIOCOOaMH OOIIEHUST W B3aUMOJCUCTBUS, MOHUMATh
HaMEPEeHUs PYTUX JIOACH, MPOSBISITh YBAXKUTEILHOE OTHOIIEHUE K COOECETHUKY
U B KOPpPEKTHOH (opMe (HOpMyIHpPOBATh CBOU BO3PAKEHUS; pa3BEPHYTO U JIOTUYHO
U3J1araTh CBOIO TOUKY 3pEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) COBMECTHAsl  [JefiTeJIbHOCTb:  IOHMMAaThb W HCIOJIb30BaTh
NPEUMYIIECTBA KOMAaHJAHOW M HWHIUBUIYAIbHOW pPAOOTBI TIPU  pPEIICHUU
OMOJIOTMYECKON  TMpoOJIeMbl, OOOCHOBBIBATH HEOOXOJMMOCTh  IPUMEHCHHS
IPYIIOBBIX (POpM B3aMMOJCHCTBUS TIPU pENICHUH y4eOHOH 3ajadu; BHIOUPATH
TEMATUKY ¥ METOJIbI COBMECTHBIX JIEUCTBHI C y4ETOM 001X
MHTEPECOB U BO3MOXKHOCTEH Ka)JI0Tr0 YieHa KOJIJICKTHBA;

NPUHUMATh IEId  COBMECTHOM  JESITENbHOCTH, OpPTraHW30BBIBATH |
KOOPJIMHUPOBATh JICMCTBUS MO €€ JOCTHKECHHIO: COCTaBJISATH IUIAH JEHCTBHM,
pacupenensiTh poiau ¢ y4€TOM MHEHHH YYaCTHHKOB, OOCYXIATh PEe3yJIbTaTh
COBMECTHOM PabOThI; OIIEHUBATh KauyeCTBO CBOETO BKJIAJIa M KaXKIOTO y4aCTHHKA
KOMAaH/IbI B
o0t pe3ynbTar Mo pa3paboTaHHBIM KPUTEPHSIM; MpEyiaraTh HOBBIE TPOEKTHI,

OIICHWBATH UJICH C TIO3HUIIMA HOBHU3HBI,

OPUTHHAIBHOCTH, TMPAKTUYECKOW 3HAYMMOCTH; OCYIIECTBIATh TMO3UTHBHOE

CTPaTETUYECKOE TIOBEICHUE B PA3TMIHBIX
CUTYaIHUSX, TPOSBIIATh TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

OBi1ajleHUe YHUBEPCATBHBIMHU PEryJISTHBHBIMHU NeHCTBUAMM:



1) camoopraHu3aIusi: KCIIOJIB30BaTh OMOJIOTHYCCKIE 3HAHUS [T BBISIBIICHHSI

npoOJieM U Ux
pelieHus B OKU3HEHHBIX M Yy4YEOHBIX CHUTyalUsiX; BbIOMpaTb Ha OCHOBE
OMOJOTMYECKUX 3HAHUW 1I€JIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOUX JACHCTBHUSAX U
MOCTYIMKAaX MO OTHOLIEHUIO K UBOM MPHUPOJE, CBOEMY 3J0POBBIO U 310POBBIO
OKpPYXAaIOIUX; CAMOCTOSITEJIbHO OCYILECTBIATh O3HABATEIbHYIO JIE€ATEIbHOCTD,
BBISIBIISITh NPOOJIEMBI, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIE 3aJaydl B
o0pa3oBaTeIbHON JI€ATENbHOCTH M JKM3HEHHBIX CHUTYyalUsX; CaMOCTOSTEIbHO
COCTaBIIATH IJIaH PelIeHUs MPoOJIeMbI C YUETOM
UMEIOILIUXCST PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEM W MPEANOYTEHUH; NaBaTh

OLICHKY HOBBIM CUTYalIUSIM; PACIIUPATH PAMKH Y4€OHOTO IIPEeIMETa Ha OCHOBE

JUYHBIX TPEANOYTeHU; AelaTh OCO3HAHHBIA BBIOOP, apryMEeHTHPOBATh €ro,

OpaTh OTBETCTBEHHOCTb
3a pelleHue; OILICHUBATh

NPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TMPOSBICHUIO IIMPOKON DJPYAMIIMU B
pa3HbIX 00JIaCTAX 3HAHWUM, IOCTOSHHO TMOBBIIATH CBOM 00pa30OBaTENbHBIN U
KYJbTYPHBIH YpPOBEHb. 2) CAMOKOHTPOJb: JaBaTh OLEHKY HOBBIM CHTYAIlHSIM,
BHOCHUTb KOPPEKTUBHI B 1€ATEIbHOCTD,
OLIEHUBATh COOTBETCTBHUE PE3YJITATOB LIEJISIM; BJIaJICTh HABbIKAMHU [T03HABATEJIBHOM
peduieKcHM Kak OCO3HaHMsI COBEPIIAEMbIX IEHCTBUI U MBICIUTENIBHBIX IPOLIECCOB,
UX pe3yJbTaTOB M OCHOBAHMM, UCIOJIb30BaTh MPUEMBI peQuIeKCUM I OLIEHKH
CUTYallH, BbIOOpa BEPHOI'O PEIICHUS; YMETh OLIEHUBATh PUCKU M CBOEBPEMEHHO
NPUHUMATh PELICHUS 110 X
CHIDKEHHUIO;

NPUHUMATh MOTUBBI U apTyMEHTHI APYTUX MPU aHAJIU3E PE3YIbTaTOB

JesITeIbHOCTH;

3) npuHsTHE cedsl M APYTUX: IPUHUMATH ce0s1, TOHUMAasi CBOM HEJIOCTATKH U
JOCTOMHCTBA; NPUHUMATh MOTHUBBI WU apPryMEHTHl JAPYIMX I[pPU aHAIU3E
pe3yJIbTaTOB

NeSTENHHOCTH; PU3HABATH CBOE TPABO U MPABO JIPYTUX HA ONTHOKH;
pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C MO3UIIMH APYTOro 4eJIOBeKa.

NPEAMETHBIE PE3YJIBTATBI
[IpenmeTHbie pe3ynbTaThl ocBoeHMs mporpaMmbl COO 1o Owosoruud Ha

0a30BOM YpOBHE BKJIIOUAIOT crienrduyeckue st yueOHoro npeamera «buoaorus»
Hay4HbI€ 3HAHMS, YMEHUS U CIOCOOBI AEHCTBUM MO OCBOCHUIO, UHTEPIIPETALIMHU U



peoOpa3oBaHUIO 3HAHUM, BUABI JAESITEIBHOCTU MO MOJYYEHHIO HOBOTO 3HAaHUA U
MPUMEHEHUIO 3HAHUW B Pa3IMYHBIX YYEOHBIX CUTYalHsIX, a TaKK€ B PEaJbHBIX
KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX ¢ Ouojoruedd. B mporpamme mnpeameTHbie
PE3yJIbTAThl IPEICTABIEHBI MO roJlaM 00y4YeHUSI.

[IpenmeTHble pe3ynbTaThl OCBOCHMS yuyeOHoOro mpenmera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTb 3HAHUN O MECTE U POJI OMOJIOTUM B CUCTEME HAYYHOTO

3HAHMSI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUH COBPEMEHHOMN €CTECTBEHHOHAYYHOM
KapTUHBI MUPA U HAYYHOT'O MUPOBO33PEHUS, O BKJIA/J€ POCCUHUCKHUX U 3apyOe’KHBIX
y4€HBIX-0MO0JIOrOB B pa3BUTHE OMOJOTUU, PYHKIIMOHAILHON IPAMOTHOCTH YeJIOBEKa
JUISI peleHus )KU3HEHHBIX 3a/1a4; YMEHUE PACKPBIBATH COCpKAaHNUE OMOJIOTUYECKUX
TEPMHUHOB U MOHSATUHN: KU3Hb, KJIETKA, OpraHU3M, MeTa0o0JIu3M (OOMEH BEIIECTB U
NpEeBpallleHue JHEPIruH), roMeocTa3 (CaMOpEeryJsius), ypOBHEBas OpraHU3aIMs
KUBBIX CHCTEM, CaMOBOCIIpOU3BeJeHUE (PENpOaYKIHs), HACIEICTBEHHOCTD,
U3MEHUYMBOCTh, POCT W pa3BUTHE; yMEHHUE H3JlaraTh OHOJOTUYECKUE TEOPHUH
(kneToyHasi, XpOMOCOMHAasl, MYyTallMOHHAs, IIEHTpajbHas JOTMa MOJIEKYJSPHOU
o6uonorun), 3akousl (I'. Mennens, T. Moprana, H. U. BaBunoBa) u yuenus (o
[EHTpaXx MHOrooOpas3usi M NPOUCXOXKIEHUS KyJIbTypHbIX pacreHuit H. U.
BasuiioBa), onpenesaTs rpaHuLbl UX IPUMEHUMOCTH K )KUBBIM CUCTEMAaM; YMEHUE
BJIJIETh METOJJaMU HAy4yHOrO MO3HaHMs B OMOJIOTMU: HAOJIOJEHUE U ONHUCAHHE
KUBBIX CHCTE€M, I[IPOLIECCOB U  SBJICHUN, OpraHu3alys U IPOBEICHUE
OMOJIOrMYECKOT0 SKCIIEPUMEHTA, BBIIBH)KEHUE TUIIOTE3b], BBISBIEHNE 3aBUCUMOCTH
MEXJy HCCIEAYEeMbIMU BEJIMYMHAMHU, OOBSICHEHHE IIOJIYyYEHHBIX pPE3yJbTaTOB,
UCITOJIb30BAHHBIX HAYYHBIX IOHATUH, TECOPUM U 3aKOHOB, YMEHHUE JEJIATh BBIBOJIBI
Ha OCHOBAaHMM IIOJIYyYEHHBIX pE3YyJbTAaTOB, YMEHHE BBIACIATH CYLIECTBECHHBIC
IPU3HAKK BHUPYCOB, KJIETOK IPOKAPUOT M DYKAPUOT, OJHOKIECTOYHBIX W
MHOTOKJIETOUYHBIX OPTraHHW3MOB, OCOOCHHOCTH MpPOLECCOB: OOMEHa BEIECTB H
IpEeBpaICHUs SHEPTUH B KJIETKE, POTOCUHTE3A, IIACTUUECKOTO U SHEPreTUYECKOTO
oOMeHa, XEMOCHHTE3a, MHUTO3a, Meilo3a, OIJIOJOTBOPEHUS, Pa3MHOKECHUS,
WHIUBUIYAJIBHOIO PAa3BUTHA OpraHn3ma (OHTOTEHE3); YMEHHE IPUMEHSTh
MOJTyYeHHbIE 3HAHUS ISl OOBSICHEHUS OMOJIOTUYECKUX MPOLECCOB U SIBICHUH, NI
MPUHATHS PAKTUYECKUX PELIEHUIN B OBCEAHEBHOM )KU3HU C LENbI0 00ECTIEUEHHUS
0€30IaCHOCTH CBOETrO 3/I0pOBbS U 37J0POBbS OKPYXKAIOLIMX JIt0JeH, cOoOI0neHus
HOPM TpPaMOTHOTO NOBEIECHUA B OKpYKAalOLIEW NPUPOJHOW Cpeae, NMOHMMaHue
HEOOXOAMMOCTH UCTOIb30BaHUS JOCTH)KEHUN COBpEMEHHOW — OMONoTMH U

OMOTEXHOJNIOTUH i1 PalMOHAIBHOTO TMPHUPOAOIOIb30BAHUS; YMEHUE pellaTh
AJIEMEHTAPHbIE T'€HETUYECKHUE 3a/ayd Ha MOHO- W JAUTHOPUIHOE CKpELIMBaHUE,
CLEIUICHHOE HAacCJIeI0BaHHE, COCTABIIATH CXEMbl MOHOTMOPHIHOTO CKpELIMBaHUS



JUIA TIpeICKa3aHus HACJIEIOBAHUSA NMPU3HAKOB Yy OPraHU3MOB; YMEHHUE BBITIOJIHSTH
na0opaTOpHBIC U MPAKTUYECKUE pabOThI, COOI0IATh
mpaBuiia Mpu paboTe C y4yeOHbBIM U J1TAOOPATOPHBIM O0OpPYAOBaHUEM; yYMEHUE
KPUTHYECKH OIICHMBATh M HMHTEPIPETUPOBATh HH(GOPMALNIO OHOIOTUYECKOTO
COJIEpKaHUs, BKIIIOYAIONIYIO TICEBAOHAYYHbBIC 3HAHUS M3 Pa3iIMYHbIX MCTOYHHUKOB
(cpencTBa mMaccoBoil MH(POPMAINK, HAYYHO-TIOMYISIPHBIE MaTepUaIbl), STHYECKHUE
ACTIeKThl COBPEMEHHBIX HCCIIEIOBAaHUN B OHMONOTHH, MEAWIIMHE, OMOTEXHOIIOTUH;
YMEHHE CO3[1aBaTh COOCTBEHHbIE NMUCBMEHHBIE M YCTHBIE COOOIIEHHs, 00001Ias
Ononormueckyro MHGOPMAIMI0O W3  HECKOJBKMX HWCTOYHHKOB, TPaMOTHO
MCTIOJIh30BaTh MOHATUITHBIN anmapaT OMOJIOTHH.

[IpenmeTHBIE pe3yabTaThl OCBOEHUSI yueOHoro mpenmera «buonorus» 6 11
Klacce TOJDKHBI OTPAXKATh:

C(I)OpMI/IpOBaHHOCTB 3HAHUN O MECTE U poin OMOJIOTHH B CHCTEME Hay49HOT'O

3HAHUS €CTECTBEHHBIX HayK, B (DOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHOHAYYHOMN
KapTUHBI MUpPAa U HAyYHOT'O MUPOBO33PEHUS, O BKJIAJIE POCCHUICKUX U 3apYyOeKHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OUOI0THH, GYHKIIMOHAIIBHOM TPaMOTHOCTH Y€JIOBEKa
JUTSL PEIICHUS )KM3HEHHBIX 3a]1a4; yMEHUE PACKPhIBATh COJIepKaHNuEe OMOJIOTMIECKUX
TEPMHUHOB W TOHATHM: BUJI, MOMYJSIHSA, T€HOPOHI, IBOJIOLHUSA, ABIKYIIUE CHUIIbI
(paxkTopbl) IBOJIIOIUHU, NPUCTIOCOOIEHHOCTh OPraHU3MOB, BHI000pa30BaHUE,
AKOJIOTHYECKUe (HaKTOPhI, SKOCHUCTEMA, MPOIYLEHTbI, KOHCYMEHTBI, PEAYLIECHTHI,
[eNu TMUTaHUs, SKOJOTMYecKas NHupaMuia, OUOTeoleH03, Ouocdepa; ymeHHe
u3naratb OWoOJOrMYecKkWe Teopu (dBoJtoUMOHHAs Teopus Y. JlapBuHa,
CUHTETUYECKasi TEOpHUsl BOJIIOLMHU), 3aKOHBl U 3aKOHOMEPHOCTH (3apOJbIIIEBOrO
cxonctBa K. M. bapa, uepeoBaHus IrI1aBHBIX HANpPaBICHUN U MyTeH 3BOIIONUN A.
H. CegepuioBa, yuenust o 6uoctepe B. H. Bepnanckoro), onpenensts rpaHUIbI X
OPUMEHUMOCTH K JKUBBIM CHCTEMaM; YMEHHUE BIIAJIETh METOAAaMU HAy4YHOTO
MO3HAHUs B OMOJIOTHUU: HAOIIOEHNWE U OINHUCAHUE >KUBBIX CHUCTEM, IMPOIIECCOB H
SBJICHUW, OpraHu3alMsi ¥ TMPOBEJACHUE OHOJOTHYECKOTO  IKCIIEPUMEHTA,
BBIJIBIJKEHUE THUIIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXAY HCCIETyEeMbIMU
BEJINYMHAMH, OOBSICHEHHE IMOJIYYEHHBIX PE3YJbTAaTOB, UCIOJIb30BAHHBIX HAYYHBIX
MOHSATUN, TEOPHUI U 3aKOHOB, YMEHHE JI€NIaTh BBHIBOAbBI HA OCHOBAHUHU MOJIYYEHHBIX
pe3yJbTaTOB, YMEHUE  BBIACHATH  CYIIECTBEHHbIE  MPU3HAKU  CTPOCHUS
OMONOTUYECKUX OOBEKTOB: BHJIOB, MOMYJISAIWNA, MPOIYIEHTOB, KOHCYMEHTOB,
pEeAyLEHTOB, OHOreOLEHO30B M  3KOCHUCTEM, OCOOEHHOCTH  IPOILECCOB:
HACIIEJICTBEHHOM WM3MEHUYHUBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMUS,
MPUCIIOCOOJICHHOCTH OpPraHU3MOB, JEHUCTBHUSI JKOJOTHYECKUX (HaKTOpPOB Ha
OpraHU3Mbl, IEPEHOCA BEIIECTB U MOTOKA YHEPTUH B SKOCUCTEMAX, aHTPOIIOTE€HHBIX
W3MEHEHU B DJKOCHCTEMAaX CBOEW MECTHOCTH, KpPYroBOpPOTa BEIIECTB U



OMOreOXUMHUYECKUX IIUKIOB B OMocdepe; yMEeHrnEe MPUMEHITh NOTydYeHHBIC 3HAHHS
s OOBSCHEHHs] OMOJOTMYECKHX TMPOIECCOB W SBICHUW, [JIS TMPUHSATHUSL
MPAaKTUYECKUX PEHICHUA B TOBCEJHEBHOM JKU3HM C I1I€JIbI0 OOECIleueHus
0€30MacHOCTH CBOETO 370POBbSI M 3I0POBbS OKPYXKAIOMIMX JIOACH, COOTIOACHHS
HOPM TPaMOTHOTO TIOBEJEHHUS B OKpY)KaroIleld NPUPOAHON cpeie, MOHWMaHUE
HEOOXOAMMOCTH HCTONB30BAHMS JIOCTH)KEHUN COBPEMEHHOW OHWOJOTHH NSt
palOHABHOTO  MPHUPOAOINONIB30BAHUS; YMEHHE  pemaTh  dJIeMEHTapHbBIC
OMoIoOrMuecKre 3aJja4n, COCTABIISTh CXEMBI

MepeHoca BEIIECTB U DHEPTHH B IKOCHCTEMaX (IIENMU MUTAHUSA ); YMEHUE BBITIOIHSITH

nabopaTopHbIC U PAKTHYECKUE pabOThI, COOII0IATh

npaBuja mpu pabore ¢ y4eOHBIM W JaOOPAaTOPHBIM O0OPYIOBAaHHEM; YMEHHE
KPUTUYECKH OIICHWBATh WM WHTEPIPETUPOBATH WHPOPMAIUIO OHOJOTHYECKOTO
COJIepKaHusl, BKIIFOYAIONIYIO TICEBAOHAYYHBIC 3HAHUS M3 Pa3iIMYHbIX MCTOYHHUKOB
(cpenctBa  MaccoBoil  WH(pOpPMANMM, ~ HAyYHO-TIONMYJSPHBIE  MaTepuabl),
paccMarpuBaTh  TJIOOANbHBIE  JKOJOTHYECKHE  MPOOJIEMBI  COBPEMEHHOCTH,
(GopMUpPOBaTH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HUIIMIO; YMEHHE CO371aBaTh
COOCTBEHHbIE MHCHBMEHHBIE W YCTHBIE COOOIIEHHs, 000011ast OUOIOTHYECKYIO
MHPOPMAIMIO U3 HECKOJIBKUX MUCTOUYHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHATUNHHBIN
anmnapaT OMOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KoanuecTBo 4acon dopmupyem
ble
DJIeKTPOHHbIE
COIHAJILHO
Ne Hammenoparie (()I;H?:EBI:)(:::EJ)IBHM(B SHATHMBIC |
o/ pas3liejioB 1 TeM ef ChI HEeHHOCTHbIE
nporpamMmal peeyp OTHOLUCHUSA
[1]
Bcero IIpakTHyeck
ue padoTsbl
bu6mmoreka [IOK
1 bronorns kak Hayka 2 0.5 https://m.edsoo.ru/7f41c292 | © 8
JKuBbie CHCTEMEBI U bu6mmoreka [IOK
2 HX OpraHu3aus 1 https://m.edsoo.ru/7f41c292 4,6
XUMHUYECKUI COCTaB bubmoreka [IOK
3 U CTPOCHHE KIICTKH 8 1 https://m.edso0.ru/7f41c292 6
4 KuszHenesareapbHOCTE 5 bu6mmoreka [IOK 6
KIIeTKH https://m.edso0.ru/7f41c292
PazmHoXeHue u
5 WHIUBHIyAJIbHOE 5 1 bubnuoreka [JOK 46 8
pasBUTHE https://m.edso0.ru/7f41c292 n
OpraHu3MOB
HacnenctBenHocts u bu6mmoreka [IOK
6 W3MEHYHMBOCTD 8 15 https://m.edso00.ru/7f41¢c292 | 6, 7
OpraHu3MOB
Cenekuus bu6mmoreka [IOK
7 opranu3moB. OCHOBBI 3 https://m.edsoo.ru/7f41c292 | 4,6
OMOTEXHOJIOTUU
bubnuorexa [JOK
8 Peseparoe Bpems 1 https://m.edsoo.ru/7fa1c292 | 0 9. 10
OBILIEE KOJIMYECTBO
YACOB 110 34 4
IMPOT'PAMME
11 KJIACC
N HaumenoBaHue KoanuectBo yacos DJIeKTPOHHBbIE dopmupyemblie
[
. /1; pas/iesioB M TeM (uudposeie) CONMAJIbLHO
mporpaMmabI oﬁpagoBaTe_]'[],H],[e 3HAYUMBbIC U
pecypchl LHIEHHOCTHbIE
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OTHOIIEeHus 1]
Beer IIpakTHyeck
ue
0
padoThI
DBOIOIMOHHAS bu6mmoreka [IOK
1 OHOJIOTHS 9 1 https://m.edsoo.ru/7f41cc74 4,6,10
Bo3uukHOBeHHE U bubmnoreka LIOK
2 pa3BHUTHE KU3HU HA 9 0.5 https://m.edsoo.ru/7f4lcc74 | 7
3emie
Opraau3msl u bubnuotexa [JOK
3 OKpy:Karolas cpena 5 1 https://m.edsoo.ru/7f41cc74 4,6
CoobmectBa u bubnuotexa [JOK
4 IKOJIOTHYECKUE 9 https://m.edsoo.ru/7f4lcc74 | 4,5, 6
CUCTEMBI
bu6moreka [IOK
5 Peseperoe Bpems 2 https://m.edsoo.ru/7f41cc74 9,10
OBHIEE KOJIMYECTBO
YACOB 110 34 2.5
INPOI'PAMME

[1] IeneBbim mproputeTroMm Ha ypoBrae COO sBIsieTcs Co3aanne OIarOnpUsSTHBIX YCIOBHM IS
Pa3BUTHS COITUATHLHO 3HAYMMBIX OTHOITECHUH ITKOJLHUKOB U, TIPEKIE BCEro, IICHHOCTHBIX
OTHOIIICHMI:

1. K cembe kax 2nagnoti onope 6 JCcu3Hu 4enogexa u UCMOUHUKY €20 CUACMbSI,

2. K mpyoy kax ocHogHOMY cnocoby 00CHUICEHUSI ICUSHEHHO20 ONA2ONONYYUA YeNl08eKd, 3AI02) €20
YCHEUIH020 NPOPeCcCUOHANLHO20 CAMOONPEOeNeHUs U OWYWEHUs YBEPEHHOCTU 8 3A8MPALUHEM OHe;

3. K csoemy omeuecmay, ceoeul manou u 60abuiou Pooune kax mecmy, 8 KOMOpoM 4elogeK 8blpoc U
no3Han nepevie padoCcmu U Heyoaul, KOMOpAs 3a6eujand emy npeoKamu U KOMmopylo HYICHO
obepecamy;

4. K npupode kax ucmouHuxy J#CusHu Ha 3emie, 0CHO8e Camoco ee CyWecmeo8anus, HyHcoarueics 6
3auume u NOCMOSHHOM GHUMAHUY CO CHOPOHbL Yel06eKa;

5. K mupy xax enagHomy HNpUHYURY Hel08eYecKo20 OOWedcumusl, YClo8Uulo Kpenkou OpyicoOuvl,
HANACUBAHUSA OMHOWEHUU ¢ Koalezamu no pabome 6 Oyoywem u co30anus 0O1a2onpusmuo2o
MUKPOKIUMAMA 8 C80ElU COOCMBEHHOU CeMbe;

6. K 3nanusam xax ummenieKmyanbHoMy pecypcy, obecneuusaiowjemy 0yoywee uenosexd, Kax
pe3yIbmamy KpOnomaugo2o, Ho YEIeKAmenbHo20 yuebHo20 mpyoa,

7. K xynemype xax 0yxoeHomy Oo2amcmey oOuwecmea u 6aiCHoMy YCIO0GUIO OWYUEHUS Yel08EKOM
NOTHOMbL NPOACUBAEMOU JCU3HU, KOMOpOe O0aiom eMmy umeHue, My3vlKd, UCKYCCMEO, meamp,
MeopuecKoe CamoBblpadiceHue;

8. K 300poevio kax 3anozy 001206l U AKMUBHOU JICU3HU HENOBEKd, €20 XOpOouie20 HACMpPOeHUs U
ONMUMUCTUYHO20 83271510d HA MUD;

9. K oxpysrcarowum ni00am Kak 0e3YClogHOU U  aOCOMOMHOU YEHHOCMU, KAK PAGHONPAGHLIM
COYUATILHBIM NAPMHEPAM, C KOMOPbIMU HE0OXO0UMO 68bicmpaugams 000podiceramenvuvie U
83aumMonoodepaicusaiouue OmHouleHus, 0arwue 4en08eKy padocmsv 0OWeHUs U NO0360aAIuUe
usbezamo 4y6cmea 0OUHOHeCmad;
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10 K camum cebe xax xozsesam cgoell cyObObl, CaMOONPeoessiOWUMC U CaAMOPeaTusyiOuUMCsl
JUYHOCHAM, OMBEUAIOWUM 3d C80e COOCMEeHHOe bydywee.

IHOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
Kouun4yecTBo 4yacos
Ne
n/n Tema ypoka IIpakTnyeckue
Bceero
padoThbI

1 buonorus B cucreme Hayk 1
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.

5 Ilpaxmuueckas paooma Ne 1 1 05
«Hcnonv3osanue paziuynHplx Memoooe npu uyueHuu '
Ouonozuyeckux 00veKmoe)
buonorudeckue CUCTEMBI, TPOIIECCH U UX U3yUEHHE 1

4 XUMUYECKUHN COCTaB KIETKU. Boa 1 MUHEpaJIbHBIE COJIU 1
benku. CoctaB u cTpoeHue OEIKOB 1
®epMeHThl — OHOJIOTHYECKHE KaTaTu3aTophl.

6 Jlabopamopnas pavoma Ne 1 «H3yuenue kamanumuueckoi 1 05
aKmueHocmu (hepmenmos (Ha npumepe amuiazvl uiu '
Kamanasot)»

7 VraeBoasl. JIummael 1

8 Hyxnennosbie kucinotel. ATD 1

9 Hcropus u MmeTopl N3ydeHus KIETKU. 1
Knerounas teopust

10 KiteTka xak neinocTHas )KuBasi CUCTEMA 1
CrpoeHue 3yKapuoTUYECKON KIIETKH.

Jlabopamopnas paboma Ne 2 «H3yuenue cmpoenus Kiemox

11 pacmenuil, HcueoOMHbLX, ZpUO0E U axmepuii NOo 1 0.5
MUKPOCKONOM HA 20MO8bIX MUKPONPENApamax u ux
onucanuey

12 OOMeH BellecTB WX MeTaboIu3M 1

13 dotocuHTe3. XEMOCHHTE3 1

14 OHepreTuyeckuii oOMeH 1
KuznenHsblil UK KiaeTku. Jlenenue kieTku. MuTos.

15 Jlabopamopnan paboma Ne 3 «Habarooenue mumosa 6 1 05

KJlemKax KOHYUKa KOpeuwtKa 1yKa Ha 20moeblx
MUKponpenapamax»




16 Buocunres Oenka. Peaxius MaTpUYHOI'O CHHTE3a 1

17 Tpancnsanus — 6rocuHTe3 OenKa 1

18 Hexnerounsie hopmbl )KU3HA — BUPYCHI 1

19 ®opMBbl pa3MHOKEHUSI OPTaHU3MOB 1

20 Meiio3 1

OO6pazoBaHue U pa3BUTHE MOJOBBIX KIETOK. OTUIOAOTBOPEHHUE.
21 | Jlabopamopnasn pavoma Ne 4 «H3yuenue cmpoeHus noioewvix 1 0.5
K/1emOoK Ha 20MO06bIX MUKPORPERAPAM ax»

22 | UapmBuyabHOE Pa3BUTHE OPTaHU3MOB 1
I'enetnka — Hayka O HacJIEJICTBEHHOCTH U U3MEHYMBOCTHU

23 1

o4 3aKOHOMEPHOCTH HACEA0BaHUs TPU3HAKOB. MOHOTHOPHAHOE 1
CKpelllBaHHe

o5 JuruGpuHoe ckperBaHie. 3aKOH HE3aBUCUMOTO L
HacJIeJOBaHUS MPU3HAKOB
CueruieHHOE HaclieZJoBaHUE MTPU3HAKOB.

26 Jlabopamopnasa paooma Ne 5 «H3yuenue pe3yromamos 1 05
MOHOZUOPUOHO20 U OUZUOPUOHO20 CKPEUWUBAHUA ) '
0p0o30huntbl Ha 20MOBBIX MUKPORPERAPAMAX)

57 I'eneruka nona. HacnenoBanue npu3HaKoB, CIIETVICHHBIX C L
MOJIOM
N3menunBocTh. HenacnencTBeHHas U3MEHYUBOCTb.

28 Jlabopamopnas pavoma Ne 6. H3zyuenue moougpukayuonnoii 1 05
U3MEHYUBOCU, NOCMPOEHUE 6APUAUUOHHO20 PAOA U '
8aAPUAYUOHHOU KPUBOUL»

HacnenctBenHas ”3MEHYHBOCTb.

29 Jlabopamopnasn paboma Ne 7. «Ananuz mymayuii y 1 0.5
0p030hunbl Ha 20MOBBIX MUKPORPERAPAMAX)

30 I'eneruka yenoBeka 1

31 PesepBHblit ypok. O600m1eHue mo reMe «HaciaencTBeHHOCTh U 1
W3MEHUYUBOCTb OPraHU3MOBY

32 Cenexuus Kak HayKa U IPOLECC 1

33 MeTo1bl ¥ JOCTUKEHHSI CeJICKIIUN PACTEHUI U )KUBOTHBIX 1

34 broTtexHonOTHs Kak OTpacib MPOU3BOJICTBA 1

34 4
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11 KJIACC

KoaudecTBO 9acoB

Ne
w/n Tema ypoka IIpakTnyeckue
Bcero
padoThbI
1 DBOJIIOLUS U METObI €€ U3yUECHUSI 1
2 WcTopus pa3BuTHs NpeacTaBieHU 00 3BOJIIOLUN 1
3 MHUKpPO3BOITFOIHS 1
[Tonmynsiust Kak sJieMeHTapHas €IUHUIA BUIA U BOJIIOLUN.
4 Jlabopamopnasn paboma Ne 1 «Cpaenenue 6uooe no 1 0.5
Mopgponozuueckomy Kpumepuiro»
JIBuKymiye cuibl (JieMeHTapHble (GaKTOphl) HBOJIIOLUN 1
EcrectBennslit 0T00p 1 ero Gpopmbl 1
Pe3ynbTaTel sBOTIONMN:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U BUJI000pa30BaHueE.
7 Jlabopamopnas paboma N 2 «Onucanue 1 0.5
HPUCNOCOOIEHHOCHU OP2AHU3IMA U €€ OMHOCUM EIbHO20
xapaxkmepa»
8 HamnpaBnenus u myTa MaKpo3BOJIIOIIMH 1
9 Heob6parumocTts 3BOTIONAH 1
10 Hctopus sxu3Hn Ha 3eMiie U METObI €€ N3ydeHUs 1
11 ['unoTe3sl NPOUCXOXKACHUA )KU3HU HA 3eMJIe 1
Pa3BuTHe xu3HU Ha 3eMJIe 10 3paM U Neproiam
12 1
OCHOBHBIE ATAIbI 3BOJIOIUU PACTUTEIHLHOTO U KUBOTHOTO
MHUpa.
13 P 1 0.5
Ilpakmuueckaa pavoma Ne 1 «H3yuenue uckonaemoix
OCHamKQ8 pacmeHuil U HCUGOMHbBIX 8 KOLCKUUAX)
14 CoBpeMeHHas cucTeMa OpraHu4ecKoro Mupa 1
15 DBOJIOIMS YeTIOBEeKa (aHTPOIOTEHE3) 1
16 JIBrokyiiue cuibl ((pakTopel) aHTPOIIOTEHE3a 1
17 OcCHOBHBIE CTaJANH 3BOJIIOLIMH YEIOBEKA 1
18 UYenoBedeckre pachl U MPUPOIHBIC aAANTAIUN YETOBEKa 1
19 PezepBHblit ypok. O0o0O1eHre no reme «Bo3HUKHOBEHUE U 1
pa3BHUTHE KU3HU HA 3eMIIe»
20 DKoJIorus Kak HayKa 1
21 Cpenbl 0OuTaHUS U SKOJIOTHYECKUE (HaKTOPhI 1




AbGunotnueckue GpakTopsl.

Jlabopamopnasn paboma Ne 3. «Mopgponozuueckue
22 0CO0eHHOCMU PACMERUTL U3 PA3HBIX MeCH 0OUMAHUA). 1 0.5
Jlabopamopnasn paboma Ne 4. «Bnuanue ceema na pocm u
paszeumue 4epeHKos Koaeyca»

23 buoTtnueckue hakropsr 1

DKOJIOTUYECKHE XapaKTEPUCTUKH ITOITYJISIUH.
24 IIpakmuueckasn pavoma Ne 2 «Iloocuém naomnocmu 1 0.5
HORYAAUNI PAZHLLX 61008 PACH EHULIL

25 Coo01iecTBa OpraHu3MoB — OHOIIEHO3 1

26 DKOJIOTUYECKHE CHCTEMBI (9KOCHUCTEMBI) 1

27 OCHOBHBIE [T0KA3aTEIN DKOCUCTEMBI. DKOJIOTUYECKHE 1
nupamuibl. CBoticTBa skocucTeM. CyKiieccus

28 [Ipupoanbie 3KoCcHCTEMBI 1
29 AHTPOTIOT€HHBIE IKOCUCTEMBI 1
30 buocdepa — rmobanpHas skocrucTeMa 3eMin 1
31 3aKOHOMEPHOCTH CYIIECTBOBAHUSI OHMOC(ephl 1
32 UYenoseuecTBo B Onochepe 3emiun 1
33 CocyliecTBOBaHUE TPUPOJIBI U YETOBEYECTBA 1

Peseprubiit ypok. O600menne Tembl «Coo0biiecTBa u

34 9KOJIOTHYECKHE CUCTCEMBD) 1

OBHIEE KOJIMYECTBO YACOB 110 IIPOT'PAMME 34 2.5

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

1. bwuonorus, 10 xmacc/ Ilaceunmk B.B., Kamenckmii A.A., PyOuos
AM. u gap.; Ilon penaknueit Ilaceunuka B.B. AxmnuonepHoe
obmectBo «M3aatenscTBO «lIpocBenienne»

2. bwuomorus, 11 xmacc/ Ilaceunuk B.B., Kamenckuit A.A., PyoOmon
AM. u pgp.; Ilon penaknumenn Ilaceunmka B.B. Axuuonepnoe
obmectBo «M3aatenscTBO «lIpocBenienne»

METOANYECKHE MATEPHUAJIBI J1JIAA YYUTEJIA




1.  buonorus, 10 kinacc/ Ilaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u
np.; Ilox penakumeit [Taceunuka B.B. AkninonepHoe o0mecTBo «M3maTeabcTBO
«IIpocsemenue»
2.  bwuonorus, 11 knacc/ Ilaceunux B.B., Kamenckuit A.A., Pyouos A.M. u
np.; [lon penakuueit [laceunuka B.B. AkiinonepHoe o0miectBo «M3narenbeTBo
«IIpocsemenue»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

https://myschool.edu.ru/
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