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MNOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OHOJOTMU TEOPETHYECKYI0 OCHOBY s
ONpEAENEeHHs MOAX0A0B K (POPMHUPOBAHUIO COACPN AHUSA y4eOHOro MpeaMmera
«buosorus» coctaBWwIM: KOHUEeNTyalbHble TmojoxkeHus @OIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  1IeJIel, COJAep» aHus, pe3yjIbTaToB OOy4YeHUs W
TpeOOBaHMI K YPOBHIO IMOATOTOBKH BBITYCKHUKOB, MOJIOKEHUS 00 OOMIUX TENSIX U
MPUHIINANAX, XAPAKTEPU3YIOIMIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro
obmero oOpa3oBanus B Poccuiickoit denepanmu, a TakkKe TMOJOKEHUSI O
cnenuduke OMOIOruM, €€ 3HaYCHUU B MO3HAHUM KUBOUW MPUPOJIBI U 00ECIIEYEHUN
CYIIIECTBOBAaHMSI 4esioBeuecKkoro obimiectBa. COriacHO Ha3BaHHBIM MOJIOKECHUSIM,
OTIpe/IeIICHBI OCHOBHBIC (DYHKIIMH IMTPOTPAMMBI TI0 OMOJIOTHH U €€ CTPYKTYypa.

[Iporpamma 1o Ouosiormu 1a€T NpeACTaBlICHHE O LEsX, 00 obmiei
CTpaTeruu OOydYeHHs, BOCHUTAHUS W Pa3BUTHSI OOYYAIONMIUXCS CpPEICTBAMU
yueOHOoro nmnpeamera «buonorus», omnpeaenser o0A3aTeNbHOE MPEIMETHOE
collepKaHue, €ro CTPYKTypy, paclpeielieHue 1o pa3jeinaM U TeMawm,
PEKOMEHIyeMYIO TMOCJIeI0BATEIbHOCTh U3yUEHUs y4eOHOTO Marepuaia ¢ y4eTom
MEXIPEAMETHBIX W BHYTPHUIIPEAMETHBIX CBS3€H, JIOTUKH O0Opa30BaTEIBHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yJarommXxcsl.

B nporpamme 1m0 OWONOrMM TakKe YYMTHIBAIOTCS TpeOOBaHHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM U TPEIMETHBIM pPe3yJibTaTaMm
oOyyeHuss B (OpPMHpPOBAHMU OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIIHLHOU
JeATEeIbHOCTH/y4eOHbIX JIEUCTBUN OOYyYaIOMMXCSl MO OCBOCHUIO COACPIKAHUS
OMOJIOTMYECKOr0 00pa30BaHMS.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIi YPOBEHB) peaii30BaH
MPUHIIMI TPEEMCTBEHHOCTH B HM3YYCHHH OWOJIOTMH, OJyiarojapsi 4eMmy B HeEH
MPOCMATPUBAETCS  HAIMpPaBICHHOCTh HA pa3BUTHE 3HAHWM, CBS3aHHBIX C
bopMHupoBaHUEM €CTECTBEHHO-HAYYHOTO MHUPOBO33pPEHUS, IIEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, IKOJOTMUYECKOT'O MBIIIUICHUS, TTPEACTaBICHUN O 3J0POBOM
oOpa3e >XU3HU W OEPEeKHBIM OTHOIICHHEM K OKPYXKAIOIIeH TPHUPOIAHON cCpere.
[ToaToMy Hapsmy ¢ HM3ydeHHEM OOIIeOHMOIOTMYECKUX TEOPUM, a TaK)Ke 3HAHUU O
CTPOEHUH >KUBBIX CUCTEM PA3HOTO PaHTa M CYINTHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOIIECCOB B MpOrpamMme 1o OUOJOTHU YAEJIEHO BHUMAaHHE UCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B IMOBCEIHEBHON JKM3HU JIUIS PEIICHUS NPHUKJIAJTHBIX 3a/1a4, B
TOM 4YHCJe: TMPO(HIAKTUKA HACJICICTBEHHBIX 3a00JICBaHUI YEJIOBEKa, MEIUKO-
TeHETHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUS IKOJIOTUYECKU
1eJeCO00pa3HOro TMOBEJEHUSI B OKpYXKAIOIIEH MNpUPOJHON cpene, aHalu3a
BIIUSIHUSA XO3SMCTBEHHOW JESATEIBHOCTH YEJIOBEKa Ha COCTOSIHUE MPUPOIHBIX U
MCKYCCTBEHHBIX PKOCUCTEM. Y CHUJICHME BHUMAHMS K MPUKIIATHON HANPaBICHHOCTU
ydaeOHOro mnpeamera «bronaorus» MpoaUKTOBAHO HEOOXOIUMOCTBIO OO0eCTIedeHUs



YCIIOBUH JUIsl pEIIEHUs] OJJHOM M3 aKTyalIbHbIX 3ajayd IIKOJbHOTO OMOJIOrMYECKOrO
oOpa3oBaHMs, KOTopas Tmpeanojaraetr (OpMHUpPOBaHHE Y  OOyYaromuxcs
CIIOCOOHOCTH aJlanTUPOBAThCA K M3MEHEHHMSIM JWHAMUYHO Pa3BUBAIOIIETOCA
COBPEMEHHOT'O0 MHPA.

buonorust Ha ypoBHe cpenHero oOmiero 0oOpa3oBaHUS 3aHUMAET BAXKHOE
Mecto. OHa obOecnieunBaeT (HOpMUpPOBaHHE y OOYyYaIOMIMXCS MPEACTABICHUM O
HAyYHOW KapTHMHE MHUpa, pacliupsieT U 000O0IIaeT 3HaHUS O >KMBOW IpUpoje, e
OTJIMYUTENbHBIX NPU3HAKAX — YPOBHEBOW OPraHM3allMd M 3BOJIOLUHU, CO3HAET
YCIOBUSL  JJIsA:  TO3HAHUS  3aKOHOB  JKMBOM  TPUPOIBI,  (HOPMHPOBAHHS
(GYHKIIMOHATBPHOW TPaMOTHOCTH, HAaBBIKOB 370pOBOro W Oe3omacHoro oopasa
YKU3HH, DKOJIOTHYECKOTO MBIIUICHUS, IEHHOCTHOTO OTHOIIECHMSI K )KUBOW IPHUPOJIE
Y YEIJIOBEKY.

Bonbiioe 3HaueHne GMOJIOTUSI UMEET TaKXKe /71l PELIEHUS] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  337a4  CpeAHero  oOmero o0pa3oBaHUs, COLMAIM3AIUN
oOyuaronuxcs. M3yuenue 6uosiornu o0ecreuynBaeT yciaoBus A (OPMHUPOBAHUS
UHTEIJIEKTYyaJIbHBIX, KOMMYHUKAIIMOHHBIX W  HH(OPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYphl, CIOCOOCTBYET HMHTETPALlMd OMOJOTHYECKHX 3HAHUU C
MPEACTABICHUSIMU U3 APYTUX y4E€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMHUU
u reorpadguu. HazpanHble NOJIOKEHUS O MPEeIHA3HAYEHUH y4eOHOro npeamera
«buosorusi» COCTaBUIM OCHOBY JJIA OIpEAeSiCeHUus IMOAXOAOB K OTOOpY U
CTPYKTYPUPOBAHHMIO €r0 COAEpP)KaHWs, MPEACTABIECHHOIO B IpPOrpaMMe I10
OMOJIOTHH.

Ot60p coxaepxkanusi yueOHoro mpeamera «buosorus» Ha 06a30BOM ypOBHE
OCYHIECTBJIEH C MO3MLIMHI KyJIbTYpOCOOOPA3HOro MOAXOAA, B COOTBETCTBUU C
KOTOPbIM OOyYarolrecs: JOJKHBI OCBOMTh 3HAHMUS W YMEHHS, 3HAUMMbIC I
dbopMupoBaHus OOIIEH KyJIbTYphl, ONpPENEISAIONIME aJeKBAaTHOE IOBEICHHE
YeJIoBeKa B OKPYJKAroIIeH MPUPOJHOM cpejie, BOCTpeOOBaHHBIC B TOBCEIHEBHOM
KHU3HU U MPAKTHUECKOH AesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HaHM
3aHUMAIOT JIEMEHTHI COJIEPKaHUs, KOTOPbIE CIIy>KaT OCHOBOM 171 (pOPMUPOBAHUS
IIPEJICTABJICHUM O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHE MUpa U
HEHHOCTHBIX  OPHUEHTAIUSX  JIMYHOCTH, CIOCOOCTBYIOUIMX  T'yMaHHU3allH
OMOJIOrMYeCcKOro 00pa3oBaHMUsL.

CTpyKTypUpOBaHUE COJEpKaHUS Y4yEeOHOro Marepuana B MpOrpaMMe IO
OMOJIOTMM OCYIIECTBICHO C YYETOM MPUOPUTETHOTO 3HAYECHHUS 3HAHUU 00
OTIIMYUTENBHBIX OCOOCHHOCTAX >KMBOM MPUPOJIbI, 0 €€ YPOBHEBOW OpraHU3alMK U
HBOJIIOIMU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEIYIOLIUE COAEpKATENbHbIE JIMHUU: «buonorus kak Hayka. Metozasl
HayyHOro mo3HaHus», «Kierka kak Ouojormueckas cuctema», «OpraHu3M Kak



Oononornyeckas cucteman, «CucrtemMa W MHOTOOOpa3ue OPraHUYECKOTO MHUPAY,
«IBOJIIOLIMS KUBOUM TPUPOABD, « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTHY.

Lens nzydyenus ydebHoro npeamera «buomorus» Ha 6a30BOM ypOBHE —
OBJIaJIcHNE  OOyYaOIMIMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKITMOHAIBHOMN
OpraHu3allid >KUBBIX CHCTEM Ppa3HOTO paHra ¢ MPUOOPETECHUE YMEHUU
WCIIOJIB30BaTh ATH 3HAHUS [JIi TPAMOTHBIX JCHCTBUU B OTHOIICHUH OOBEKTOB
YKUBOW MPUPOJBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX TTPOOJIEM.

JlocTmxkeHue 1eiau u3ydeHus ydeOHoro mpenmera «buonorus» Ha 6a30BOM
YpOBHE 00€CTICYMBAETCS PEIICHUEM CIEAYIONIUX 3a]1ay:

OCBOEHHE OOYYarOIIMMHCS CHUCTEMbl 3HAaHUN O OHOJIOTHYECKHX TEOPHUSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBuiax, CIyXalluX OCHOBOU
11 (HOPMHUPOBAHUS TIPEACTABICHUNM O €CTeCTBEHHO-HAyYHOM KapTHHE MHpa, O
MeTOJIaX HAy4YHOrO IMO3HAHMS, CTPOCHUH, MHOTOOOPa3HH U OCOOCHHOCTSIX JKMBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3alliy, BBIJAIOIMINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopmMupoBaHrUe Yy OOYy4YarONIUXCSl IMO3HABATEJIbHBIX, WHTEIJICKTYaJbHBIX U
TBOPYECKUX CIOCOOHOCTEH B MpOIECCEe aHaNM3a JIaHHBIX O IYTSAX Pa3BUTHA B
OMOJIOTMM HAyYHBIX B3IVISI0B, HIACH W IOJAXOJ0B K H3YUYCHUIO JKUBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHu3alluy;

CTAaHOBJICHHE Yy oOydyaromuxcsi oOwed KylabTypbl, (QYHKIMOHAIBHOU
I'PAaMOTHOCTH, PAa3BUTHE YMEHUU OOBSICHATH U OICHUBATH SBJICHHUS OKPYKAIOIIETO
MHpa KUBOM NPUPOABI HA OCHOBAaHWM 3HAHUW M OMNbITa, MOJYYCHHBIX IIPHU
H3y4YeHUH OUOJIOTHH,

dbopmupoBaHre y O0OydYarONIUXCS YMEHUN WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW NESITEIBHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCITUTaHUE YOCKIEHHOCTH B BO3MOXKHOCTH IIO3HAHHUS YEJTOBEKOM >KHBOM
IIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOCHUS dTHUYCCKUX
HOPM TIPU NPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUMN;

OCO3HAHME IIEHHOCTH OWOJOTUYECKUX 3HAHUW I TIOBBIMICHUS] YPOBHS
AKOJIOTUYECKOHN KYJIbTYPHI, 1151 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEeHEeHNe MPUOOPETEHHBIX 3HAHUN U YMEHUN B TIOBCEAHEBHOM KU3HU JIJIS
OLICHKH MOCJIEACTBUI CBOEH JIEITEIRHOCTH IO OTHOLICHUIO K OKPYKAIOIIEH Cpele,
COOCTBEHHOMY 3JI0POBbIO, OOOCHOBAaHHME U COOMIOJEHUE Mep NPOPUIAKTUKA
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpazoBanusi «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SIBISIETCS OOS3aTENbHBIM YYEOHBIM TPEIMETOM, BXOISAIIAM B
COCTaB MPeAMETHOUN 00acTu «ECcTeCTBEHHO-HAYYHBIE TPEAMETHD».



Jlst u3yueHust OMoJIoruu Ha 6a30BOM YPOBHE CPEIHET0 00IIero 00pa3oBaHus
orBoauTcs 68 wacoB: B 10 kimacce — 34 vaca (1 gac B Henmemo), B 11 kmacce — 34
gaca (1 gac B Henero).



COJEPKXAHUE OBYUYEHUA

10 KJIACC

Tema 1. buosiorns Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH ¢ OOLIECTBEHHBIMU, TEXHUYECKUMHU U
JIPYTMMH €CTeCTBEHHBIMH HaykKamHu, (uiiocodueit, STUKOM, 3CTETUKON U MPaBOM.
Ponp Ouosiornn B (OPMHUPOBAHMM COBPEMEHHOW HAy4YHOW KapTUHBI MUpA.
Cucrema OMOJIOTMYECKUX HaYK.

MeToapI TO3HAHUSA KUBOUM MPHUPOABI (HAOIIOACHHE, SKCIIEPUMEHT, OMHMCaHNUE,
u3MepeHue, Kiaccuukaius, MOJCIUPOBaHUE, CTaTHUCTHYECKas o00paboTka
JTAHHBIX ).

JdemoHcTpanuu:

[Toptpetsi: Y. Hapsun, I'. Mennens, H. K. Konbsuos, k. Yorcon u @. Kpuk.

Tabnuips! u cxembl: «MeTo bl TO3HAHUS )KUBOM PUPOIBDY.

JlaGopaTopHble M MpaKTH4ecKHe padoThI:

[Ipaktuueckas pabora No 1. «lMcmonb3oBaHuE pa3iNMYHBIX METOJOB MpHU
U3Y4eHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl H HX OPTraHU3ALMS.

XuBble cructembl (OMOCUCTEMBI) KaK IpeaIMeT u3ydeHus: ouosorun. OTinuue
YKUBBIX CHCTEM OT HEOPTraHUYECKOUN MPUPOJIBI.

CaoiicTBa 6MOCHCTEM M UX pa3HOOOpa3ue. Y POBHHU OpraHU3alud OUOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAaHEBbIM, OPTaHU3MEHHBIM, MOMYJISIHUOHHO-
BUJIOBOM, DKOCUCTEMHBIN (OMOTEO1IEHOTHYECKUI), OrochepHBIil.

JdemoHcTpanuu:

Tabmumpst u cxembl: «OCHOBHbIE MPU3HAKHU KU3HU», «YPOBHH OpPTraHU3aLUU
YKABOW MPUPOIBD.

O6opynoBanue: mojesb MoJiekyibl JIHK.

Tema 3. Xumuyeckuid cCOCTaB U CTPOEHHE KJIETKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMMHUUYECKHUE BJIEMEHTBI: MAaKpPOIJIEMEHTBHI,
MUKpO3JIEMEHTHI. Bogia 1 MUHEpAJIbHBIE BEIIECTBA.

@yHKIMM BOABI W MHUHEpaIbHBIX BewlecTB B Kierke. Ilogaepkanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u cTpoeHue O€IKOB. AMHUHOKHCIOTHI — MOHOMEpPBI OEJKOB.
He3ameHnnmblie 1 3aMEHUMBIE AMHUHOKHUCIIOTHl. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl ~O€IKOBOM MoOJIeKydbl (IepBUYHAs, BTOpUYHAs, TpPETUYHAA U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHME CBOMCTBa OenkoB. buosornueckue
GbyHKUIHUU OENKOB.

depmeHTsl — Ouonormyeckue Katanmmzatopbl. CTpoeHue  (epMmeHTa:
aKTUBHBIA TIEHTp, cyOcTpaTHas cnenududHocth. Kodepmentsl. Butamuns.
OT1nuynst JepMEHTOB OT HEOPTaHUUECKHX KaTaTn3aTOPOB.



VYrineBompl:  MoOHOcaxapuabl  (TJIOKO3a, pubo3a ©  Ae30KCcUpud03a),
aucaxapuabel  (caxaposa, JlakTo3a) W moducaxapuabl  (Kpaxmals, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIUN YTIIEBOAOB.

Jlunuasl:  Tpurauuepuabl, dochonunuabl, crepouabl. [ 'uapoduiIbHO-
ruapodoOHbie cBoiicTBa. buonornueckue ¢Gynkuuu gunugoB. CpaBHEHHE
YIJI€BOAO0B, OEJIKOB U JIMIHIOB KAK ICTOYHUKOB SHEPIHH.

Hyxknennoseie xucmorel: JHK wun PHK. Hyxkneoruasr — MoHOMEpPHI
HYKJIeMHOBBIX KUCIOT. Ctpoenune u ¢pynkuun JIHK. Ctpoenne n ¢pynkuun PHK.
Bunet PHK. AT®: ctpoenne u GpyHKIum.

[utonorus — Hayka o kinetke. Knerounas teopust — npuMep B3auMOJICHCTBUSA
uzei u GakToB B HAYYHOM MO3HAHUH. METOIbI N3YUEHHSI KIETKH.

Knerka kak wenoctHass xuBas cuctema. OOmme NpHU3HAKH — KIETOK:
3aMKHyTas HapykHasi memOpana, mosekynbl JJHK kak renerwueckuii amrmapar,
CUCTEMa CHHTE3a Oerka.

Tunbl KIETOK: »yKapuoTHyecKas U IpokapuoTuueckas. OcoOEHHOCTH
CTpOEHMsI MpoKapuoTHueckor kieTku. Kierounas crtenka Oakrepuil. CtpoeHue
AYKAPUOTUYECKON KIETKA. (OCHOBHBIC OTIMYUA PACTUTEIBHOW, MXWBOTHOM U
rpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, MNIMKOKAIMKC, MX
¢bynkuuu. [Ina3zmaruueckas meMOpana, e€ cBoiicTBa U pyHkuuu. L{luromnazma u eé
opranouipl. OnHoMeMOpaHHbie opraHouabl kietku: OIIC, ammapar ['onbmxw,
I30CcOMBIL.  [10yaBTOHOMHBIE OPTraHOWIBl KIETKH: MUTOXOHJPWH, IUIACTHUJBL.
[IpoucxokneHne MHUTOXOHIpUM U 1iactun. Buasl mmactua. HememOpanubie
OpPraHou/bl KJIETKU: pPUOOCOMBI, KIJIETOUHBIM ILEHTp, LEHTPUOIH, PECHUYKH,
KryTUKU. OyHKIIMHA OPraHOMIOB KJIETKU. BKirroueHus.

Snpo — perynsaTopHblil neHTp KieTku. CTpoeHue sijpa: sjaepHas 000s104Ka,
KapHOoIUIa3Ma, XpOMAaTHH, SAIPBIIIKO. XPOMOCOMBI.

TpaHcropT BEIECTB B KIETKE.

JemoHcTpanuu:

[Toptpetsi: A. Jleenryk, P. I'yk, T. lIBann, M. lllneiinen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbr:  «PacnpeneneHne XMMUYECKHMX JJEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOM MPUPOJIEN.

Tabmuubl u cxemsl: «llepuonnueckass Tabivlia XUMUYECKUX AJIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIbI», «bruocunTes 6enkay, «CTpoeHre MOJIeKyJIbl OeliKay,

«Ctpoenue pepmentay, «Hyknennonsie kuciotsl. JJHK», «CtpoeHne MoOJeKyIbl
AT®», «CtpoeHne 3yKapuOTUUECKON KIIETKN», «CTPOCHHUE >KUBOTHOM KIIETKU,
«CTpoeHue pacTUTENbHON KIETKH», «CTpOEHHME NPOKAPUOTHYECKOM KIIETKU,
«CTpoeHue siapa KIETKN», « Y TIIEBOABDY, «JIumuapy.

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, OOOpyAOBaHHE [JIsi MPOBEICHUS
HAOJIOICHUM, HM3MEpPEHUH, 3KCHEPUMEHTOB, MHKpPOIpEnaparbl pPacTUTENbHbIX,
’KUBOTHBIX M OaKTepUaTbHBIX KIETOK.

JlabopaTopHble U NPpAKTHYECKHUE PA0OTHI:



JlabopatopHass pabora Ne 1. «M3yueHue KaTaJUTUYECKOW AaKTUBHOCTU
(dbepMeHTOB (Ha MpUMEpe aMUIIa3bl UK KaTajaasbl)y».

JIaGopatopnass pabora No 2. «M3yueHHe CTpPOEHHUsI KJIETOK pPACTECHUH,
YKUBOTHBIX M OakTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEernaparax M HX
OMHICAHUEY.

Tema 4. ’Ku3HeeATeIbHOCTh KJIETKH.

OOmeH BemecTB, Wik MeTaboIn3M. ACCUMUTIATINA (TITIACTUIECKUN 0OMEH) U
TUCCUMWISIIUA (PHEPreTUUYECKUd OOMEH) — JIB€ CTOPOHBI E€IUHOI0 IIpollecca
MeTabonu3ma. Poilb 3aKOHOB COXpaHEHHS BEIIECTB W SHEPTHH B TIOHUMAHHUH
MeTabonu3ma.

Tuner oOMeHa BemecTB: aBTOTPOQHBIN 1 reTepoTpodHbIA. Pomas dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAIICHUHN YHEPTUH B KIIETKE.

®orocunte3. CBeroBas u TemHoBas (a3el  QorocuHTe3a. Peaknuu
dbotocunrteza. DPpPexkTuBHOCTh PoTOCHHTE3a. 3HAUEHUE (HOTOCHHTE3A ISl )KU3HU
Ha 3emsie. BiausiHue ycinoBuii cpenbl Ha (OTOCMHTE3 U CIOCOOBI MOBBIIIICHUS €r0
MPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUHU.

XeMocuHTe3. XeMOCUHTE3UPYIOIINe OakTepuu. 3HAUCHUE XEMOCHHTE3a st
JKW3HU Ha 3eMII€.

DOHepreTuueckuii oOMeH B KieTke. PacliernieHue BelecTB, BBIACICHUE U
aKKyMYJIMPOBAHHE DSHEPIMM B KIETKE. OTalbl SHEPreTHYECKOro oOMeHa.
['muxomn3. bpoxenne m ero Buabl. KHCIOpOIHOE OKHMCIEHWE, WIH KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunupoBanue. D¢ hHeKTUBHOCTD
HHEPreTUYECKOro oOMeHa.

Peaknuu MarpuuHoro cuHte3a. ['‘eHernueckas wuHpopmamus u JIHK.
Peanuzanus renetudyeckodl uHPoOpManuu B KIETKE. ['@HETHMUECKHl KO M €ro
cBoiicTBa. Tpanckpunuus — marpuunbsiii cuaTe3 PHK. Tpancnsauus — OuocunTes
Ooenka. Otambl TpaHchsauuud. KopupoBanue aMHUHOKHCIOT. Ponb pubocom B
OuocuHTe3e OenKa.

Hexknerounsie ¢hopmbl xu3Hu — BUpychl. Uctopust otkpeitus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHS W JKU3HEHHOTO IMKJIA BHUPYCOB.
baktepuodaru. bone3Hn pacTeHuid, JXUBOTHBIX M 4YEJIOBEKa, BbI3bIBAEMBIC
Bupycamu. Bupyc mmmyHozaedpunurta yenoseka (BHY) — Bo3Oymutens CIIM/la.
OOpaTHass ~ TpaHCKpUIILMs, peBepraza W  uHTerpaza. Ilpoduaktuka
pacnpocTpaHeHus: BUPYCHBIX 3a00J1€BaHUM.

JdemoHcTpanuun:

[Toptpetst: H. K. Konsuos, /1. 1. UBanosckuii, K. A. Tumupsizes.

Tabmuiel 1 cxembl: «Tumbl nutanus», «Metadboauzm», «MUTOXOHAPUSY,
«JHepreTuyeckuii oOMen», «Xmioporact», «®Dorocunrtedyn, «Crpoenue JJHK»,
«Ctpoenue u QyHKIMOHUpOBaHUE reHay, «CunTte3 Oenkay, «['eHeTuueckuii Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI 1uka Bupyca CIIN/da,
oaktepuodaray, «Permmukarus JJTHK».

ObopynoBanue: monenu-anmuukanuu «Yasoenune JIHK u Tpanckpunms»,
«buocuntes 6enkay, «CTpoeHne KIeTkm», Mmoaens cTpykrypsl JJTHK.



Tema 5. Pa3MHOXkeHUE M HHAUBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Krerounslii 1UKII, WIM KU3HCHHBIM UMK KiIeTKW. MHTepdasza m mMuto3.
[Ipomeccrl, mpoTekaromue B WHTEpdasze. Permkanus — peakmusi MaTpUIHOTO
cuareda JIHK. Ctpoenme xpomocoM. XpOMOCOMHBI Ha0op — KapHOTHII.
JIumiouaHBI W TalJIOWJHBIA ~ XPOMOCOMHBIE ~ HaOOpbl.  XPOMAaTHIBI.
[{utonornyeckue OCHOBBI PA3MHOXKEHUS UM  HUHAUBUIAYAIBHOTO  Pa3BUTHS
OpTaHU3MOB.

Henenue knetku — muto3. Craauu murtosa. IIpoueccel, nmpoucxonasiue Ha
Pa3HBIX CTAIUSIX MUTO3a. BHOJOTHYECKN CMBICT MUTO3A.

[Iporpammupyemast rubesb KIETKH — aronTo3.

®opMbI pa3MHOXKEHHsI OpraHU3MOB: Oecrosoe U mnojoBoe. Buabl 6ecnonoro
pa3MHOXKEHUA: JIEJICHHE HaJABOE, MOYKOBAHWE OJHO- KM MHOTOKIIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOkKeHHUE. VICKycCTBEHHOE KIIOHHMPOBAHUE
OpPraHW3MOB, €r0 3HAYEHHUE JIJISI CETEKIIUU.

[TonoBOE pazMHOKEHUE, €TO OTINYHS OT OECIOJIOTO.

Meito3. Cragum menosza. IIpoueccsl, mpoucxoasimye Ha CTaAusX MeHo3a.
[ToBenenne xpomocoM B Menose. Kpoccunrosep. buonornuecknii cmbicn U
3HAYEHUE MEN03a.

['ameTorenes — mpouecc 00pa30BaHMS TMOJIOBBIX KIETOK Yy >KHBOTHBIX.
[TonoBbie *kemne3bl: CEMEHHUKUA U SIMYHUKA. OOpa3oBaHWE U Pa3BUTHE IMOJOBBIX
KJIETOK — TaMeT (CrepMaro3ou], SHLEKIeTKa) — CIEepMaToOreHe3 W OBOTEHES.
OcoOEHHOCTH CTPOEHMS SMIEKIETOK W CrlepMaro3ouaoB. OII0I0TBOPEHUE.
[TapTenorenes.

NunuBunyanbHoe  pa3BuTHE (OHTOTEHE3). OMOpHOHAIBLHOE  Pa3BUTHE
(amOpuorenes). Drtarbl SMOPHOHAIBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHBOTHBIX:
npobienue, racTpyssiius, opranorere3. IloctaomOpuoHansHOE pa3BUTHE. THUIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: TMpsMoe, HempsiMmoe (JITMYMHOYHOE). BrusiHue
Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOJICTBA.

Poct u pasButme pacreHuil. OHTOr€HE3 LBETKOBOTO PACTEHHUS: CTPOEHUE
CEMEHHM, CTaJIUM PA3BUTHSL.

JdemoHcTpanuun:

Tabmuubr u cxembl: «DOpMBI pa3sMHOXKEHHS] OpPraHU3MOBY», «JIBoitHOE
OIUIOJOTBOPEHUE Y IIBETKOBBIX pacTeHui», «BereraTuBHOEe pa3MHOXKEHUE
pacteHui», «Jlemenune kietku Oaktepuit», «CTpPOEHHE TIOJOBBIX KIETOKY,
«Ctpoenune xpomocombl», «Kietounsli 1k, «Pemnmukamus JHK», «Mwutosy,
«Menos», «IIpsamoe u HenmpsAmMoe pa3BUTHEY, «] 'aMETOreHe3 y MIICKONUTAIOIINX U
4enoBeKa», «OCHOBHBIE CTAIUA OHTOTEHE3.

O6opynoBanue: MHUKPOCKOTI, MHUKPOIIPENapaThl «CriepMaTo30u bl
MJIEKOIIUTAIOLIETO», «SIMIIEKIeTKa MIIEKOMUTAOWEro», «KapnoknHe3 B KIeTKax
KOpElIKa JIyKa», MarHuTHas MOJENb-alIUIMKaIMs «JleleHne KIETKW», MOIEIb
JIHK, monens MmeTada3zHOil XpOMOCOMBI.

JlabopaTopHble U NPpAKTHYECKHUE PA0OTHI:



JlaGoparopuass pabora Ne 3. «HaOmonpeHue MuTOo3a B KJIETKaX KOHYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIPENapaTaxy.

Jlabopatopuass pabora Ne 4. «V3ydeHme CTpOCHHSI TOJIOBBIX KIIETOK Ha
rOTOBBIX MHUKPOIIpEnapaTaxy.

Tema 6. HacJjieicTBEHHOCTh U H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Mcropus pa3BuTus reHeTUKHA. Pois nuronoruu
U HMOpPUOJIOTUM B CTAaHOBJICHWHM TE€HETUKH. BKIaj poCCHUUCKMX U 3apyOe:KHBIX
V4€HBIX B pa3BUTHE TEHETHKH. METOAbl TeHETUKH (THOPUI0IOTHUSCKU,
IATOT€HETUYECKUH, MOJEKYISIpHO-TeHETUYECKHi1). (OCHOBHBIE TEHETUYECKHE
noHATHsA. [ eHeTn4ecKkas CHMBOJIMKA, UCTIOJIb3YEMAs B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTHU HACJIEIOBAaHUS MPU3HAKOB, yCTaHOBIEHHbBIE . Menaenem.
MonorubpugHoe ckpemuBaHue. 3aKOH €IUHO-00pa3us THOPUIOB IEPBOIO
nokoneHusd. [IpaBuino gomMuHUpoOBaHMs. 3aKOH paCIICIUICHHUS  IMPU3HAKOB.
['unioresa yuctoTsl ramet. [1oHOE ¥ HENOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpellMBaHWe. 3aKOH  HE3aBUCHUMOTO  HAcJeI0BaHUS
npu3HakoB.  lluToreHeTMyeckue - OCHOBBI  JAUTUOPUIAHOTO  CKPEIIMBAHMSL.
AHanuzupyouiee ckpemupanue. Mcnonp30BaHue aHATU3HPYIOIIETO CKPEIIMBAaHUS
JUJIs1 OTIPEICJICHHS] TEHOTUIIa OCOOU.

CuerieHHOe  HaclienoBaHue npu3HakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBAaHHIO T'€HOB. HapylieHne cuernyieHusi TeHOB B pPe3yibTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHas TEOPHS HACIEICTBEHHOCTH. [ €eHETUUECKHE KaPTHI.

I'enetnka mona. XpoMOCOMHOE OmpeAeieHrne moyia. AyTOCOMBI U TOJIOBBIE
XpoMOocOMBI. ['oMoramMeTHele W rereporameTHble opraHu3Mbl. HacnemoBanue
IIPU3HAKOB, CLIETUJIEHHBIX C MOJIOM.

N3menunBOCTh. BUBI I3MEHUNBOCTHU: HEHACIIEICTBEHHAS U HACJICICTBEHHAS.
Pomp  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEPUCTHKA
MOAU(PUKAIIMOHHON M3MEHYMBOCTH. BapuarimoHHbIN psijl M BapUallMOHHAsS KPUBas.
Hopma peakuuu npuszHaka. KoJIMueCTBEHHBIE M KAUYECTBEHHBIE IPU3HAKU U UX
HopMa peakiun. CBolicTBa MOAM(PUKAITMOHHON N3MEHIMBOCTH.

HacnencrBennas, wiM TeHOTUNHMYECKas, W3MEHYMBOCTh. KomOuHaTHBHAas
W3MEHYMBOCTh. Mei0o3 W TMOJOBOM MpoLecc — OCHOBA KOMOMHATHBHOU
W3MEHYUBOCTU. MyTalimoHHas M3MEHUUBOCTh. Kitlaccudukanysi MyTaiuii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa U nMpuuuHbl MyTaruid. MyTtareHHnbie (akTOpHI.
3aKOH rOMOJIOTHYECKUX PSA0B B HacieACTBeHHOM n3MeHunBoctr H. 1. BaBuiiosa.

BuesnepHas HacneACTBEHHOCTh U U3MEHYUBOCT.

I'enetuka uwenoBeka. Kapuotunm denoBeka. OCHOBHBIE METONbl T€HETHKHU
YyeJIOBEKa: TeHeaJlOrMYeCKNUM, OJIM3HEIIOBBIN, [IMTONCHETUYECKUI, OMOXUMHYECKHM,
MOJIEKYJISIPHO-T€HETUUECKH . CoBpemeHHOE OIPEAEIICHUE TE€HOTHIIA:
MTOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJE C MOMOIIBIO
[I1P-ananu3a. HacneacTtBeHHble 3a00JIeBaHHMS dYEJIOBEKA: TIEHHBIC OOJIC3HU,
00JIE3HU C HACIECTBEHHON MPEIpPacloIOKEHHOCThI0, XPOMOCOMHbBIE OOJIE3HHU.
Comarnueckue U reHepaTuBHbIC MyTaliuu. CTBOJIOBbIEC KIETKU. [IpyUHIUIIBL



3I0pOBOT0 00pa3a KU3HH, TUArHOCTUKU, MPO(DUIAKTUKY U JICUCHHS T€HETUIECKIX
Oone3Held. MenuKO-TeHEeTUYECKOe KOHCYJIbTUPOBAHUE. 3HAYEHHE MEIULMHCKON
TeHETUKH B MPEIOTBPAILCHUH U JICUCHUU TeHETHUYECKUX 3a00JIeBaHUH YeIOBeKa.

JemoHcTpanum:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. Yerepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

TaOmumsr  w cxeMbl:  «MOHOrMOpUAHOE  CKpEIIMBAHWE U €ro
LIUTOTEHETUYECKAs] OCHOBa», «3aKOH pACIICINICHUS M €ro LUTOTCHETHYECKas
OCHOBa», «3aKOH 4YHUCTOTBI  ramer», «JlurubpujgHoe  CKpeluBaHUEY,
«uronornuecknue  OCHOBBI ~ JIUTHMOPUAHOIO  CKpeluBaHus»,  «Melo3y,
«B3auMonencTBHE  AIUICNIBHBIX TE€HOB», «l'eHeTmdyeckne KapTel pPacTeHUH,
JKUBOTHBIX M 4eJIoBeKa», «['eHeTnka mnona», «3aKOHOMEPHOCTH HACIENOBaHUS,
CLUEIUICHHOTO ¢ TnoJom», «KapuoTumbl YenoBeka W KMBOTHBIX», «Buusl
U3MEHUYMBOCTH», «Moau(puKalroHHas HW3MEHYMBOCTHY, «HacienoBanue pesyc-
daktopay, «l'eHeTuka rpynn KpoBu», «MyTalmoHHasi U3MEHUYHUBOCTHY.

O6opynoBanue: MojAeIU-alIUIMKauud «MOHOTMOPHIHOE CKpPEIMBAHUEY,
«Henonnoe nomuHupoBaHue», «uruOpuanoe ckpemuBanue», «llepekpéct
XpOMOCOM», MHKpPOCKON M MuUKponpenapaT «Jpo3zopuna» (Hopma, MyTalHH
(bopMBI KPBUTLEB U OKPACKH TeNa), repOapuit «I opox MoCeBHON.

JlaGopaTopHble M MpaKTH4ecKne padoThI:

Jlabopatopnasi pabota Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTUOPHIHOTO U
JTUTUOPUIHOTO CKPELIUBAHUS Y IP030(HIIbI Ha TOTOBBIX MUKpPOIIpENapaTax».

Jlabopatopnas padota Ne 6. «3yuenne MoaubuKaIMOHHON N3MEHYNBOCTH,
ITOCTPOECHUE BAPUALIMOHHOTO PsIia U BAPUALMOHHON KPUBOM.

JlaboparopHnas pabotra No 7. «AHanu3 myTtanuil y apo30¢uiibl Ha TOTOBBIX
MHUKPOIIPENApATAX .

[IpakTtnueckass pabora Ne 2. «CocTaBieHHE W aHAIW3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cesiekumsi opranu3sMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa M IPOLECC. 3apOKICHUE CEIEKUNUNA U JOMECTHKALMA.
Yuenue H. WM. BaBwioBa 0 T1EHTpax NPOUCXOXKIEHUS W  MHOTOOOpasws
KyJIbTYPHBIX pacTeHHUH. LIEHTpbl MPOUCXOXKAECHHUS JOMAIIHHUX >KUBOTHBIX. Copr,
nopoja, ITaMM.

CoBpeMeHHbIE METObI CeNIeKIMU. MacCcoBbI U MHAWBUIyaIbHBIH OTOOPHI B
CEJICKLIMM pPAcTeHUil W JKUBOTHBIX. OIlEHKa 3KcTepbepa. bIM3KOpOACTBEHHOE
CKpemnBaHue — WHOpuauHr. Yucrtas nuHusa. CKpemyBaHHE YHUCTBIX JIMHUI.
['erepo3uc, wnu rubpuaHas cuna. HepoiacTBeHHOE CKpelMBaHUE — AyTOPHJIMHT.
Otnanénnass rubOpuamzanuss U €€ ycnexu. VICKyCCTBEHHBI MyTareHes W
MOJIYyYCHUE TIOJUIUIONIOB. JIOCTMXKEHUsSI CENEeKUMU PACTEHUM, JKUBOTHBIX U
MHKPOOPTraHU3MOB.

buorexHoIIOTHs Kak OTpaciab NPOU3BOJCTBA. I'€HHAs MH)KEHEpHUA. OTalbl
co3nanus pexkomOuHanTHOW JIHK wum TpaHcrenneix opranuzMoB. Kierounas
uHKeHepus. Kierounele KyiabTypbl. MUKpPOKIIOHAIBHOE PAa3MHOKEHUE PACTEHUM.



KHOHHpOBaHI/Ie BBICOKOITPOAYKTUBHBIX CEIbCKOXO03SMCTBEHHBIX OpraHU3MOB.

OKkoJiornyeckue W 3tudyeckue  npobnemsl. MO  —  reHeTuyecku
MOU(DUIIMPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanuu:

[Toptpetsl: H. 1. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
NBaHOB.

Tabnuipl U cxeMbl: kKapta «LleHTpbl TPOUCXOXKIAECHUS U MHOr0OOpasus
KYJbTYPHBIX pacTtenuit», «[lopoasl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenui», «Otnanéanas rudbpuausanus», «Padotel akanemruka M. @. FiBaHoBay,
«Ilomumnongus», «OO0bekThl OuotexHonorun», «KierouHele KyabTypbl U
KJIOHUpOBaHHe», « KoHCTpyrnpoBaHue U IEPEHOC TEHOB, XPOMOCOM).

O06opynoBaHue: MYJISKH TUI0JI0OB M KOPHETUIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuii « CebCKOX03IMCTBEHHBIE PACTECHUS.

JlabopaTopHbie U MPpaAKTHYECKUE PA0OTHI:

Okckypcuss «OCHOBHBIE METOIBI W JIOCTHXKEHHUSI CEJCKUHUH PACTEHUH U
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENLHBIM ~ y4acTOK, B TEIUIMYHOE XO3SUCTBO, J1abopaTopuio
arpOyYHHUBEPCUTETA WM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBoJIIOIIMOHHAST OUOJIOTHS.

[Ipennocbuiki BO3HUKHOBEHHUS 3BOJIIOIMOHHON TEOPUHU. BOJIOIMOHHAS
Teopust U €€ MecTo B OMOJOTHU. BiusHue 3BOJIIOIMOHHONW TEOPUU HA Pa3BUTHE
OMOJIOTHY U APYTUX HAYK.

CsugerensctBa 3BosONMU. [laeoHTONOrMYECKHE: TMOCIEA0BATEIbHOCTD
MOSIBJICHUS BHJIOB B TAJICOHTOJIOTHYECKOM JIETOMUCH, TEPEXOIHBIE (OPMBI.
buoreorpaduyeckue: cxoncTBO U paznuuue ¢hayH v GIop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOACTBA M pPa3auuusi SMOPHUOHOB pa3HbIX BHJIOB
MO3BOHOUYHBIX. CpaBHUTEIHLHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTUYHBIE,
PYAUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHYECKUE: CXOICTBO
MEXaHU3MOB HACJICICTBEHHOCTH U OCHOBHBIX META0OJMYECKHX IyTEeH Yy BCeX
OpPraHU3MOB.

OBomtonimonHass teopuss Y. JlapBuna. Ilpeanocbuiki BO3HMKHOBEHHS
napBuHU3MA. JIBUKYIME CHIIBI SBOJIONMUA BUAOB 10 J[lapBuHy (M30bITOYHOE
Pa3MHOXKEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEONpPEIENEHHAs] W3MEHUYUBOCTb,
0opr0a 3a CyIecTBOBaHNE, €CTECTBEHHBIN 0TOOD).

Cuntetnyeckas Teopus 3Bostonun (CTI) 1 €€ OCHOBHbBIE MOJI0KEHUSI.

MukposBosonus. [Tonynsuus kKak eIMHUIA BUIa U SBOJIOLINH.

JBvoxymue cuibl ((pakTopbl) 3BOJIONMK BUAOB B Mpupojae. MyTallmoOHHBINA
mpoiecc ¥ KOMOWHATHBHAST W3MEHYUBOCTH. [lomynsmyoHHBIE BOJHBI U Apend
reHoB. M3omsums u Murpanusi.

EcrectBennbiii oTO0p — Hampabistomuid  gakrtop sBoonuu. Dopmbl
€CTECTBEHHOT0 0TOOpA.



[Ipucnoco061eHHOCTh OpPraHU3MOB KakK pe3yjibTaT dBojouud. [Ipumepsr
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApoMOpP(03bl U UIUO-A TN TALIUH.

Bun wu BumooOpazoBanme. Kpurepunm Buma. OcHoBHBIE  (QOpPMBI
BUJI000pa30BaHus: reorpaduyeckoe, IKOJIOrH4ecKoe.

MakposBomorusi. DopMbl  HBONIONUU:  (PuileTHYecKasi, JHUBEpreHTHas,
KOHBEpIreHTHas, mapasuienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxieHre OT HecnenuaaIu3upOBaHHBIX MpelakoB. lIporpeccupyromas
crenuaIn3anys. ATanTUBHAS paIAALMs.

JdeMoHcTpanuu:

[Toptpetsl: K. JIunnen, XK. b. Jlamapk, Y. dapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, ®. Mromnep, A. H. CeBepros.

Tabnuub! u cxembl: «Pa3BuTHE OpraHUYecKoOro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeonrepukc», «Dopmbl  OOprOBI 32
CyllecTBOBaHue», «EcTecTBeHHBIN 0TOOpPY», «MHOroo0pa3ue COpTOB PACTCHUID,
«MHoroo6pazue  mopos  KUBOTHBIX»,  «[lomymsuum»,  «MyTanuoHHas
U3MEHUYHUBOCTBY, «ApoMopdossly, «amoamanranumy», «OOmas aereHepamus»,
«/IBmxymue cuibel 3Boiroummny, «Kapra-cxema wmapuipyra myremectBus Y.
HapBuna», «bopb0a 3a cymiectBoBaHue», «lIpucrnoco0JI€HHOCTh OPTaHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUEY, « IKOJOTHUECKOE BUA0OOPAZOBAHUE.

OOopynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IUYHBIMU THIAMHU OKPAaCKH,
Ha0Op IJIOJOB U CeMsH, KoJuleKuus «lIpumepbl 3alllUTHBIX MPUCIOCOOTICHUN Y
KUBOTHBIX», MOZENb «OCHOBHbIE HANpPABICHUS HBOJIOLUNY», OOBEMHAs MOJEIb
«CTpO€HHE TOJOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpapuueckas kapta wmupa, Komnekuus «Dopmbel coxpaHHOCTU
HMCKOIMAEMbIX JKUBOTHBIX M pacTeHui», Mojaenb ammukanusa «llepekpéct
XpOMOCOM», BIIaXHble Tmpemnapatbl «Pa3Butue Hacekomoro», «Pa3Burue
JSATYUIKW», MUKponpemnapat «Jlpo3odunay (Hopma, MyTaruu (GOpMbI KPbUILEB U
OKpacKH TeJa).

JlabopaTopHbie U NPpaAKTHYECKHUE PA0OTHI:

JlaGoparopuass pabora Ne 1. «CpaBHeHHE BHUAOB MO MOP(POIOTrHIECKOMY
KPUTEPUIOY.

JlaGoparopnas pabora Ne 2. «Onucanue mpucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEHHUE U Pa3BUTHE KM3HU Ha 3emJie.

JloHaydHble TpEACTaBICHUS O 3apOKJACHUM >KU3HU. HaydHble THUIIOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emye: aOuoreHe3 | TMaHCIepMUsa. XUMUYECKas
HBOMIOIUS. AOHMOTEHHBIM CHUHTE3 OPraHWYECKUX BEIIECTB M3 HEOPTaHMYECKUX.
DKCIepUMEHTAIbHOE MOATBEPKIACHNE XUMUYECKON 3BOMIONNH. HavanbHbIe 3Tanbl
ounonornyeckoi sBommoruu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHUE MPOTOKIETKHU. llepBble KIETKHU M MX HBOJIOLHUS.
@opMUPOBaHUE OCHOBHBIX T'PYII AKUBBIX OPTraHU3MOB.



Pa3Butue xu3Hu Ha 3emse no 3paM M nepuoaam. Karapxeil. Apxeiickas u
mporepo3oiickas dpbl. llaneosoiickas 3pa u €€ TEpPHOAb: KEMOPUKCKUA,
OpPIOBHUKCKHUH, CUIIyPUUCKUH, JEBOHCKUI, KAMEHHOYT OJIbHBIM, IIEPMCKHM.

Me3o30KcKas 3pa U €€ ePUOIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaliHo3olickas »3pa W €€ mNepuoabpl: TNaJCOr€HOBBIM, HEOTCHOBBIMH,
AHTPOITOT€HOBBIM.

XapakTepucTrKa KiIuMaTa W reoJIOTMYeCKUX mnpoueccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLMU PACTUTENBHOTO M >KMBOTHOTO Mupa. ApoMop(o3bl y pacTeHUd H
XKUBOTHBIX. [losIBJIEHME, paclBET M BBIMUPAHHUE IPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHMyeckoro Mupa Kak oOTpakeHue HBoMouuu. OCHOBHBIE
CUCTEMATUYECKUE TPYIIBI OPraHU3MOB.

DBoJIIOLMA Y€JIOBEKA. AHTPOIIOJIOTHs KaK HayKa. PazBuTue rpeacraBiieHu o
IIPOUCXOXKJICHUN 4YeJoBeKa. MeTonpl M3ydeHHsl aHTpororese3a. CXoOACTBa H
pasinyus 4esoBeKa U KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHUE YETIOBEKA.

JBrwxymue  cunbl  (pakTopbl)  aHTPOIOTEHE3a. Hacnencreennas
U3MEHYMBOCTh M  €CTECTBEHHBIM 0TOOp. OOIIECTBEHHBI 00pa3 KU3HW,
U3rOTOBIICHHUE OPYAUI TpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTa/IUM U BETBU 3BOJIIOLIMH YEJIOBEKA: aBCTPAJIONMUTEKH, HenoBek
yMmeneli, YenmoBek npsAMoxomdmui, YenoBeK HeaHIepTalbCKui, YenoBek
pa3ymHbIil. Haxoakum HMCKOMaeMbIX OCTaTKOB, BpEMsl CYIIECTBOBAaHMS, 00JacTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckue packl. OCHOBHBIE  OOJBIIME  pachl:  €BPONECOMIHAS
(eBpa3miickasi),  Herpo-aBCTpajoujHas  (dKBaTOpUaibHAasl),  MOHTOJOWTHAS
(a3uaTcko-amepuKaHnckasi).  UepThl  MPUCIIOCOOJEHHOCTH  TPEICTaBUTENEH
YeJIOBEUECKUX Pac K YCJIOBUSIM CYIIECTBOBaHUA. ENMHCTBO YelIOBEYECKHX pac.
Kputuka pacusma.

JemoHcTpanuu:

IToptpetsl: @. Penu, JI. ITactep, A. W. Onapun, C. Mumnep, I'. FOpu, 4.
JlapBuH.

Tabnuiel U cxembl: «Bo3auknoBenrne CoJIHEUHOM CHCTEMEBI», «Pa3Butune
opraHudeckoro Mupay», «PacrturenpHas kierka», <« KHBOTHas  KieTKay,
«IIpoxapuoTnueckass Kietka», «COBpeMEHHas CHCTEMa OPraHHUYECKOrO0 MUpPay,
«CpaBHEHHE AaHATOMHYECKHX 4YEPT CTPOCHMS YEJOBEKa U YEJIOBEKOOOpA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TMAJCOHTOJIOTMYECKUX  HAXOAOK  MPEIKOB
COBPEMEHHOI'0 4YeJIOBEKa», «/lpeBHeunmme moan», «Jpesnue monu», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEYECKHUE paChD».

O6GopynoBanue:  myispbku  «IIpoucxoxaeHue — 4denoBeka»  (OIOCTBI
aBCTpAJIONUTEKA, MUTEKAHTPONA, HEaHJepTayblla, KPOMAHbOHIA), CJENKUA WIH
M300pKEHHSI KaMEHHBIX OpYJIUW MEepPBOOBITHOIO 4YelOBEeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebna), TEOXpOHOJOTHMYEcKas Tabnuna, Koywekmus «DopMbl
COXPaHHOCTH UCKOITAEMbIX )KMBOTHBIX U PACTEHUI».

JlabopaTopHble U NPpAKTHYECKHUE PA0OTHI:



[Ipaktuueckas padora Ne 1. «M3yueHrne UCKOMAeMbIX OCTATKOB PACTEHUN U
KUBOTHBIX B KOJUIEKLIHSIX).

DKCKypcHsi «IBOJIOLHS OPraHUYECKOro MHpa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WJIK KpaeBEIUECKUN My3€ei).

Tema 3. Opranu3mMbl 1 OKpPY:KaOUIas cpeaa.

DKOJIOTHSI KaK HayKa. 3aJa4 U pa3Jiesbl 3KOJIOTHH. MeTOoIbl SKOJIOTrHYECKUX
UCCJIEIOBAHMI. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOWTaHMsSI OPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs,
BHYTPHOPIaHU3MEHHAS.

Okonorudeckue ¢akropbl. Kriaccudukamus 5SKOIOTHUECKHX (DAKTOPOB:
abnotnyeckue, OWOTMYECKME W aHTPONOreHHble. JlelicTBHE 3KOJIOrMYECKUX
(akTOpOB Ha OPraHU3MBI.

Abunornyeckue (akToOpbl: CBET, TEMIEpPATypa, BIaKHOCTb. DOTONEPUOAU3ZM.
[TpucniocoOnenust OpraHM3MOB K  JEUCTBUIO  aOMOTHYECKUX  (PAKTOPOB.
buonornyeckrne puTMBl.

buotnueckue  daxroppl.  Bumel  OHOTHYECKUX B3aUMOJICCTBUMU:
KOHKYpPEHLUs, XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepanus,
MyTyajlu3M, KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HeUTpau3M. 3HaueHHEe OHOTHYECKHMX B3aUMOJIECUCTBUM Uil CYLIECTBOBAHMUS
OpraHU3MOB B IMTPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKH momyisauud. OCHOBHbIE TOKa3aTelld
NOMYJISIMUA: YHUCIEHHOCTh, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[mHaMyuka 4uCcIeHHOCTH MOMYJISIUU U €€ peryssus.

JlemoHcTpanuu:

[Hoptpetsi: A. 'ymOonbar, K. @. Pynse, 3. I'ekkens.

Tabmuupbl u cxemsl: kapta «IIpupogusie 30HbI 3emuany, «Cpeasl oOUTaHUS
opranu3moBy», «®Portonepuoausm», «llonymaum», «3aKOHOMEPHOCTH POCTa
YUCJIIEHHOCTHU MOMYJSUUUA UHPY30puu-TyPenbkn», «IIunieBbie nenm».

JlaGopaTopHble M NpaKTH4ecKHe padoThbI:

Jlabopatopnast paborta Ne 3. «Mopdonorudeckne 0COOEHHOCTH PacTEHUN U3
Pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas padota Ne 4. «BiusiHue cBeTa Ha poCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktuueckas padota Ne 2. «IToacuér NIOTHOCTH NOMYJSUUNA Pa3HBIX BUIOB
pacTeHUu.

Tema 4. Coo01recTBa 1 JKOJOrH4ecKre CHCTEMBI.

CooOmiecTBo opraHu3mMoB — OuorneHo3. CTpyKTyphl OHOLIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAsA, Tpoduueckas (mumieBas). Buasl-momuHantel. CBsi3M B
ouoneHose.

DKoJsloruueckre CUcTeMbl (9Kocuctembl). [lonstTe 00 »dKocucreme u
ouoreoneHo3e. @OYHKUMOHAIBHBIE KOMIIOHEHTBI HKOCHUCTEMBI: MPOIYLEHTHI,
KOHCYMEHTBI, p€AYLEHTbl. KpyroBopoT BEHIECTB U MOTOK YHEPTUU B S3KOCHUCTEME.
Tpoduyeckue (nuieBbie) ypOBHU 3KOocucTeMbl. [luieBpie enu u cerTu.



OCHOBHBIE TIOKa3aTENU SKOCHUCTEMBI: Omomacca, MPOAYKIHUS. OKOJIOTHYECKHE
nupamMuabl: MPOAYKLUHMH, YHCIEHHOCTH, OuoMaccbl. (CBOHCTBa 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BUTHE. CyKIECCHS.

[IpupoaHbie S3KOCHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHCTEMA XBOWHOTO
WM IIAPOKOJIMCTBEHHOTO Jieca.

AHTpONOreHHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034iCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak ¢aktop ycroduuBoctu 3KocucteM. CoxpaHeHue
OMOJIOTMYECKOTO pa3HOOOpa3us Ha 3emIl€.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panHulibl, coctaB U CTPYKTypa
ouocheprr. Kuoe BemectBO U ero ¢yHkuuu. OcobeHHocTH Ouocdepsl Kak
rJI00aIbHOM JKOCHCTEMBI. JlMHaMHueckoe paBHOBecME M oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTh! BelecTB 1 OMOre0XMMHUYECKUE ITUKIIBI JIEMEHTOB (yriepo/a,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Ouochepe 3emiin. AHTpONOreHHble U3MEHEHMsI B Ouocdepe.
['mobGanbHbIE KOJIOTHYECKUE MPOOIIEMBI.

CocyiecTBoBaHue PUPOJIBI u YeJI0BEYECTBA. CoxpaHneHnue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMUMBOCTH Onocdepsl. OCHOBA pallMOHAIBLHOTO
yOpaBieHUsT TPUPOJHBIMU pecypcaMd U HX HUCHOJb30oBaHUE. JlocTukeHuUs
OMOJIOTMHU U OXpaHa MPUPOJIbI.

JlemoHcTpanuu:

[Toptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuupbl 1 cxembl: «lIumeBsle nenu», «bUOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmectBay, «llemum nuTaHus», «IKOJOTUYECKAs] MHPAMUIIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO  Jieca», «buorneHo3 Bomoémay», «ArporeHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JEUCTBUS Ha MpPUPOLY», «BaxHellne HMCTOYHUKHU
3arps3HEHUs] BO3AyXa M TPYHTOBBIX BOA», «llouBa — BakHeilIIash COCTAaBISAOIIASL
ounocheprr», «DakTopsl aerpaganuu nouBy, «llapHukoBbeiit apdex», «DakTophl
pPaOaKTUBHOTO 3arps3HeHus Ouochepr», «OOmas crpykTtypa Oumochepbi»,
«Pacnipoctpanenue >xu3Hu B Ouocdepe», «O30HOBBIM »HKpaH Ouocheps,
«KpyroBopoT yriepona B 6uocdepe», «KpyroBopotT azora B mpupozae».

O6opynoBanue: Mofeb-anmIuKanus « TunudHbie OMOIEHO3B», TepOapwHii
«PacturenbHBIe cOOOIIECTBaY, KOJUICKINH «broneno3y», «Bpenurenn BaxHEHIIIX
CEIIbCKOXO3SIMCTBEHHBIX ~ KYJIBTYp», TepOapuu ¢ KOJJIEKIMM pPACTCHUH W
YKUBOTHBIX, MPUHAJJICKAIIUE K Pa3HBIM SKOJOTHYECKUM TpyINaM OJHOTO BHJA,
Kpacnas xuura Poccuiickoii ®enepanuu, M300pakeHHUs] OXpaHSEMbIX BHUIOB
pAacCTEHUH U )KUBOTHBIX.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHUSA IIPOI'PAMMBbI 110
BHOJIOTHN HA BA30OBOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUA

Cormacuo ®I'OC COOQO, ycraHaBmuMBarOTCS TpeOOBaHUS K pe3yJibTaTaM
OCBOCHMSI  OOyYarOUIUMHUCS MPOrpaMM  CpPEIHEro oOOHero  oOpa3oBaHUS:
JUYHOCTHBIM, METANTPEAMETHBIM U MTPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MNpeamera «bHosiorus»
BBIJICJICHBI CIIEIYIONIME COCTABIIAIONINE: OCO3HAHUE O0YYaIOIIMMUCS POCCUUCKOM
IPaXXTAHCKOM UACHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOONpPEACICHUI0, HAJIMYWE€ MOTHBAallUM K  OOYy4YeHHUIO  OHOJIOTHH,
[[EJICHANPABJICHHOE Pa3BUTHUE BHYTPEHHUX YOEKICHUN JUYHOCTH HAa OCHOBE
KJIFOUEBBIX I[EHHOCTEH M HMCTOPUYECKUX TPAIUIMNA Pa3BUTHUS OUOJIOTHYECKOTO
3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCs PYKOBOACTBOBATHCS B CBOCH
JIESTEIIbHOCTH II€HHOCTHO-CMBICJIOBBIMU YCTAaHOBKaMH, IIPUCYIIIUMH CHCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HaJIMYME OSKOJOTHYSCKOrO0 IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KUZHEHHBIE TITaHBI.

JIM4HOCTHBIE PE3yNbTAThl OCBOEHUS NpeaMeTa «buoJIoTHs TOCTUTAIOTCS B
CAUHCTBE YYCOHOM M BOCHHUTATEIHLHON JCATEILHOCTH B COOTBETCTBHH C
TPAAUIMOHHBIMU POCCUMCKUMU COLUOKYJIBTYPHBIMH, HICTOPUUYECKUMH U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMU B OOIIECTBE MpaBUJIaMH U HOPMaMH
MOBEJICHUSI U CHOCOOCTBYIOT MpolieccaM CaMOMO3HAHMs, CAMOBOCHHUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHS BHYTPEHHEW TO3UIMUA JIMYHOCTH, MATPUOTU3MA,
YBAXCHUS K 3aKOHY M IMPABOIOPSAKY, YEITOBEKY TPyZa U CTapLIEMy MMOKOJCHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHHS K KYJIBTYPHOMY HACICIUIO |
TPAAULKSAM MHOTOHAIMOHAIBLHOTO Hapona Poccuiickon dexnepanuu, MpUPOLE U
OKPYKAIOIIEN CpELE.

JImdHOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHoro mpeamera «buonorusy»
JOJDKHBI OTPaKaTh TOTOBHOCTH M CITOCOOHOCTH OOYYAIOIINXCSI PYKOBOICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIUEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIl{, TO3UTHBHBIX BHYTPEHHHUX  YOCXKICHHH, COOTBETCTBYIOIIHNX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHMCKOr0o OOIIEeCTBA, pPacCIIMpPEHUE >KU3HEHHOTO
OTBITA M OMbITA JIECSITEILHOCTH B MPOILIECCE PeaTr3allii OCHOBHBIX HaIlpaBJICHUMN
BOCITUTATEJILHOM JICSTEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa;ka1aHCcKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUAIOMIET0Cs KaK aKTUBHOTO H

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTRA;



OCO3HaHUE CBOMX KOHCTUTYLUHOHHBIX MpaB MU OOS3aHHOCTEH, yBaKEHUE
3aKOHA U MPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKON [EATEIBHOCTH IPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M TMO3HABATENbHBIX 3a/a4, BHINOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENAENIATh COOCTBEHHYIO IMIO3UI[MI0O TI0 OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YYUTHIBATh B CBOUX JEUCTBUSX HEOOXOJIMMOCTH KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEKIACHUSIMU, KYJIbTYPHBIMH LIEHHOCTSAMU U
COI[MATIBHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBbIX, TIO3HABATEIbHBIX M HCCIEAOBATEIIbCKUX 3a/lad, YBaKUTEIBHOTO
OTHOIIEHUS! K MHEHHUIO OIMOHEHTOB MpU OOCYXJICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOMN U BOJIOHTEPCKOU €SI TENBHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKON rpaXJaHCKOU WJICHTUYHOCTH,
MaTpUOTU3Ma, YBaKEHHUS K CBOEMY HAapoAy, YYBCTBA OTBETCTBEHHOCTH IIEPEN
PonuHoM, ropmocty 3a cBOM Kpad, cBOW PonanHy, CBOWM S3BIK U KYJBTYpY,
MPOIIIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHHUE K MPUPOJIHOMY HACJIEAUIO U MaMSTHUKAM IPUPO/IbI,
JTOCTUXEHUSIM Poccun B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OILICHMBAaTh BKJIAJ] POCCHUUCKHX YUYEHBIX B CTAHOBJICHHE U
pa3BuTHE OWOJOTHM, TOHUMAHMUS 3HAYCHUST OWOJIOTMU B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIYyXeHHI0 U 3ammre OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS :

OCO3HaHUE JyXOBHBIX IEHHOCTEN POCCUMCKOTO HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, THUECKOTO MMOBEICHNUS;

CIIOCOOHOCTh OIIEHWBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYACH HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIa/ia B MOCTPOEHUE YCTOMYMBOTO Oy AYIIIErO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHHIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTENM CEMEWHOM KU3HU B COOTBETCTBUU C
TpaauusiMu HapoJioB Poccuu;

4) 3¢TEeTHYECKOr0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKJIIOYAS ICTETHKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;



NOHUMaHUE 3MOIMOHAIBHOTO BO3JACUCTBUS KMBOM MPUPOJBI U €€ LIEHHOCTH;

TOTOBHOCTH K CAMOBBIPQKCHHUIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMIICHHE
MPOSIBIISITH KAYECTBA TBOPUYECKOMN JIMIHOCTH;

5) ¢u3uveckoro BocmUTaHUA, (POPMUPOBAHMS KYJILTYPbI 310POBbsI U
IMOLMOHAJIBHOIO 0JIATONOIYYHsI:

NOHMMAaHUE W peajau3alusl 3I0pOBOro M 0e30macHoro ooOpasza KU3HU
(310poBOE  TUTaHUE, COOJIIOJICHHE TUTMEHUYECKHX TMpPaBWI U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHIATHH H OTABIXA, peryispHas (u3nIecKas
aKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO W KOMIIETCGHTHOTO OTHOIICHUS K
COOCTBEHHOMY (pU3HUECKOMY U IICUXMYECKOMY 3/I0POBbIO;

NOHUMAaHUE [EHHOCTH TpPaBWI HMHAMBUAYAJBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro0 MOBEJICHUS B CUTYAIUSX, YTPOXKAIOIINX 3JI0POBBIO U )KU3HU JIOJCH;

OCO3HAHHWE TIOCIEACTBUN W HEMPHUATHS BPEAHBIX MPUBBIUEK (YIOTPEOICHHUS
AJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpPYIy, OCO3HAHHE IIEHHOCTH MAacTepCTBa, TPYAOIIO0uE;
TOTOBHOCTh K aKTUBHOM JESATEIHHOCTA TEXHOJOTHUYECKOW U COIUATBHOM
HaIpaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOSATEIHHO

BBITIOJTHATH TaKyIO IESITEIIBHOCTS;

MHTEpEC K pa3nuyHbiM chepam MmpodeccHoHANbHON eATeIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oynaymiel mnpodeccur U peaau30BHIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU KU3HU;

7) 3K0JIOTHYeCKOTr0 BOCITUTAHMS:

HKOJIOTMYECKU IIeJIeCO00pa3Hoe OTHOUICHHE K TPUPOJE KaK HCTOYHHUKY
YKU3HH Ha 3emJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHS OSKOJOTUYECKOW KYJIbTYpPhl: TPUOOPETEHHE OIBITA
IUTAHUPOBAHMS TIOCTYIIKOB MW OIIGHKH MX BO3MOXKHBIX IIOCJICACTBUN A
OKPYKAIOIIEN CPEBI;

OCO3HaHMWE TI00aTBFHOTO XapaKTepa AKOJIOTHYECKUX MPOOJIeM W TyTel ux
pEIICHMS,;

CIIOCOOHOCTh HWCIIOJIB30BaTh MPUOOpPETaeMble TMPU MIYUYCHUH OHOJOTUU
3HAaHWS W YMEHUS TPU pEIIeHUH TMPoOJeM, CBA3aHHBIX C PpalMOHAIHHBIM
MPUPOJIONIOIb30BaHUEM  (COOJIIOICHUE  MPaBUJ  TOBEACHUS B MIPHUPOJIE,
HaIlpaBJICHHBIX HA COXpPaHEHHWE pPaBHOBECHS B DJKOCHCTEMaX, OXpaHy BHIOB,
IKOCUCTEM, Onochepsl);



aKTUBHOE HENpUATHE JEHUCTBUM, MPUHOCAIIUX Bped  OKpyXkarouleu
OPUPOAHON cpelle, YMEHHE IPOrHO3UPOBATH HEOJIArONPUATHBIE SKOJOTMYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILAT UX;

HaJU4KMe Pa3BUTOrO HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIbTYpHI,
OIbITa NEeSATENBHOCTH 9KOJIOTMYECKOM HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI UMU B IO3HABATEIbHOM, KOMMYHUKATUBHOM U COLMAJIbHOM
IPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOM AESITEIbHOCTH 3KOJOTUUECKON
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMA:

c(OPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOI'O Ha JHUAJIOre
KYJIBTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJITYPHOM MUPE;

COBEPILICHCTBOBAHKUE SI3BIKOBOM W YHUTATEIBCKOW KYJIBTYPHl KAaK CpPEICTBA
B3aUMOJICUCTBHS MEXY JIFOAbMU U MIO3HAHUS MUDA;

MOHMMaHUEe crnenuPukr OHOJOTMKM KaK HayKd, OCO3HaHWUs €€ poJik B
(GOpMHpPOBAHNUN PALMOHATIBHOTO HAYYHOTO MBIIUIEHHS, CO3JaHUM LEJIOCTHOIO
IPEJCTaBICHUS 00 OKPYXalolIeM MHUpPE KaK O €IMHCTBE MPHUPOAbI, YEJIOBEKa U
o0miecTBa, B IMO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEM M pEIIEHUU MpoliIeM
COXpaHEHUs! TPUPOAHOTO PABHOBECHS;

yOEXKJIEHHOCTh B 3HAYMMOCTH OHMOJIOTMM JUIsl COBPEMEHHON LMBUIM3ALUU:
o0ecrieueHrss HOBOTO YpPOBHS Pa3BUTHsI MEAMIIMHBI, CO3JaHHE IMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  peuiaTb  PECypCHble  MPOOJEMbl  pa3BUTHUSA
4eJI0BEYECTBA, TIOUCKA MyTEeH BBIXOA U3 INIOOAIBHBIX IKOJIOTHUYECKUX MPOOJIeM U
oOecrieyeHusi mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  pPalMOHAIBHOMY
WCIIOJIb30BAHUIO TMPUPOJHBIX PECYPCOB M (POPMHPOBAHMIO HOBBIX CTaHIAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B IIOJYYEHUU OHMOJOTMYECKHX 3HAHMM B IENAX
MOBBIIIEHUS OOWIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHOM I'PaMOTHOCTU oOydaroniuxcs, Gpopmupyemon
IPU U3y4YEHUH OMOJIOTHH;

ITOHUMAHUE CYLUIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJNIb30BaTh TOJy4yaeMble 3HAHUS JUIA aHalu3a M
OOBSICHEHHSI SIBICHUI OKPYXKAlOIIero MUpa U MPOUCXOISAIMIMX B HEM HM3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOYEHUS] HAa OCHOBE HAay4HbIX (AKTOB H
MMEIOIINXCS JaHHBIX C LIEJIbIO MOTYyYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BATh OMOJIOTMYECKUE 3HAHUS IS
peleHust Ipo6JieM B peajbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HaHWE LIEHHOCTU HAYyYHOH JEATEeIbHOCTH, TOTOBHOCTH OCYLIECTBISTH
IPOEKTHYIO U UCCIIEI0BATENBCKYIO JEATEIBHOCTh MHMBUYaIbHO U B TPYIIIIE;



TOTOBHOCTb M  CHOCOOHOCTh K  HENpPEphIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO, K AaKTHUBHOMY MOJyYEHHIO HOBBIX 3HAaHUN MO OHOJOTHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METANIPEJMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaThl OCBOEHHUS ydeOHoro mpeameta «buomorus»
BKJIFOYAIOT: 3HAYMMble 1 (OPMHUPOBAHHUS MHUPOBO33PEHUS OOYHAOIINXCA
MEXIUCIUTUIMHAPHBIE (MEXIPEIMETHBIE) OOIeHAYYHbIC MOHSATHSA, OTPa’KaloIIne
IEJIOCTHOCTh HAy4yHOM KapTUHBI MHpa M crnenuduKy METOAO0B IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPrus, SBJIECHUE, IPOLECC,
CUCTEMA, Hay4yHbI ()aKT, MPUHLMUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
UCCJEIOBAHUE,  HAOJIIOJIEHHE, U3MEpEHHe, OSKCHEPUMEHT U  JPYTHX),
yHHUBEpCaJbHble YydeOHble JeWcTBUA (IIO3HABATEIbHBIC, KOMMYHHMKATHBHBIE,

peryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue GyHKIIMOHATBHOM
TPAaMOTHOCTH W  COIMAJBHONH KOMIETCHIIMH OOYyJaromuxcsi, CIOCOOHOCTh
oOyJaronmxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTHHAPHEIC,

MUPOBO33pPEHUYECKHE 3HAHUS U  YHUBEPCaJIbHbIE yuyeOHbIE JECWUCTBUS B
MMO3HABATEILHON U COIUAJIbHON MPAKTHKE.

MeranpenMeTHbIE pe3yJbTaThl OCBOCHHUS IPOTPAMMBI CPEIHEr0 OOIIEro
00pa3oBaHuUs JIOJKHBI OTPaKaTh:

OBiagenne YHHUBepPCAJIbHBIMU Y4eOHbIMU NMO3HABATEJbLHLIMH
NEUCTBUSMM:

1) 6a30BbIe JJOrHYECKHE TeCTBHA:

CaMOCTOSITeNIbHO  (popMynupoBaTh U aKTyalIU3UpoOBaTh  MIpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIOJB30BaTh TPU OCBOCHUU 3HAHUN MNPUEMBI JIOTMYECKOTO MBIIUICHUS
(amanm3a, cuHTE3a, CPaBHEHMS, KiIacCU(UKAIINK, 0000IIEHNUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TMOHATUM (BBIACIATh WX XapaKTEepHbIC MPHU3HAKH, YCTAaHABIMBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OTpENENIATh IEeIU JEATECIbHOCTH, 3ajaBas TapaMeTpbl M KPUTEPUH HUX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSITEILHOCTH C OCTaBACHHBIMU LIEIISMU;

UCIOJIb30BaTh OMOJOTUYECKUE MOHATHUS ISl OOBsICHEHUS (DAKTOB M SIBJICHUI
YKUBOU MTPUPOIBI;

CTPOUTH JIOTHYECKUE paCCyXJeHUs (MHAYKTHBHBIC, JACHYKTUBHBIC, TIO
aHAJIOTHH), BBISABJIATH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B PacCMaTpPHUBACMBIX
SABJICHUSAX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSITh CXEMHO-MO/ICILHBIC Cpe/acTBa TS peACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTMUECKHX OOBEKTaxX, a



TaKK€  IPOTUBOPEUYMM  pa3HOrO  pOJAa,  BBIBIEHHBIX B Pa3IUYHBIX
UH(GOPMALMOHHBIX UCTOUYHUKAX;

pa3palaTbiBaTh IUIAH PELICHUS MPOOJIEMBbI C YY4ETOM aHaJIM3a MMEIOIIHUXCS
MaTepuajIbHbIX U HEMATepUaIbHbIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JESITEIBHOCTH;

KOOPIMHHUPOBAaTh W  BBIIOJHATH pabOTy B  YCIOBHUSX  PEATBHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOTO B3aMMO/IEICTBYS;

pPa3BUBATh KPEATUBHOE MBIIIJIEHUE MPU PEILICHUH KU3HEHHBIX POOJIEM.

2) 6a30BbIe HCCIEN0BATEIbCKUE NeiiCTBHUS:

BJIa/I€Th HaBbIKAMU y4€OHO-UCCIIEI0BATENbCKON U MPOEKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelleHuss MpodjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEJIBHOMY IIOMCKY METOJ0B PELIEHUS TPAKTUYECKHUX 3a/1a4, IPUMEHEHUIO
pa3IUYHBIX METOJIOB TO3HAHUS;

WCIIOJIb30BaTh pAa3JIMYHbIE BHJIBI JEATENBHOCTH MO TOJYYEHHID HOBOIO
3HAHMS, €r0 HHTEpPHpPETALMH, NPEeoOpa30BaHUI0O M NPUMEHEHUIO B Yy4eOHBIX
CUTyalUsX, B TOM YHCJIE IPU CO3/IaHUU YYEOHBIX U COLIMATIbHBIX MPOEKTOB;

(opMuUpOBaTh HAyYHBIM TUI MBIIUICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATUSMU U METOAAMU;

CTaBUTh M (opMyJIHMpoBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsX;

BBISIBJISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PpELICHHs, HAaXOAUTh ApryMEHTHI I JO0Ka3aTelbCTBa
CBOMX YTBEP)KJICHH, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBAaTh TMOJIYYCHHBIE B XOJI€ pEIICHUS 3aJayd  Pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

J1aBaTh OLICHKY HOBBIM CUTYAIIMsIM, OLIEHUBATH MPUOOPETEHHBIH OIBIT;

OCYUIECTBJISATH LI€JICHANIPABICHHBIM MOMCK IepeHoca CPEeACTB U CIOcoO0B
JEHCTBUS B MPO(PECCUOHANBHYIO CPELY;

YMETh TMEPEHOCUTh 3HAHMSA B IO3HABATEIbHYIO U MPAKTUUYECKYIO 00JIacTU
KU3HEIEATEeIbHOCTH;

YMETb HHTErpUPOBATh 3HAHUS U3 Pa3HbBIX MIPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, NpEjiararb OPUTHMHAIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 3a/1a4H, JOIMYCKAIOIINE albTePHATUBHBIC PELICHMUS.

3) pa6ora ¢ uHpopmaIueii:

OpPUEHTUPOBATHCS B PA3IMUYHBIX UCTOYHUKAX MHPOpMALUH (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-NIOMYJISIPHOM juTepaType, OHOJIOIMYECKHX CJIOBapsAX M
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax AaHHBIX, B IHTepHETE), aHAIM3UpOBAaTh



MH(OPMAIUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHUS], KDUTUUECKU OLIEHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUYUBOCTD;

(bopMynHpOBaTh 3alpPOCHl U MPUMEHATH PA3IUYHBIE METOJIbI MPU MOUCKE U
otbope OuosornuecKkor mHMOpMalMK, HEOOXOAUMOM JIJIsl BBITIOTHEHUS YYEOHBIX
3ajad4;

MpHOOpETaTh OMBIT HKCIOJIb30BAHUA HH(OPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KYJIbTYPYy aKTUBHOTO MCIIOJIb30BAHUS PAa3TUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaJbHYIO  (OpMy  MpelcTaBiICHUs
Oouonorunueckoi nHGopMauu (cxemsbl, rpaduKH, TUarpaMMsbl, TaOIUIBI, PUCYHKU
H Ipyroe);

UCIOJb30BaTh HAY4YHBI $A3BIK B KayeCTBE CpEACTBA IHpu paboTe cC
Ouonornueckod HHpOpManMen: NPUMEHATh XHUMUYECKHE, (U3HUECKUE U
MaTeMaTUYECKUE 3HAKM U CHUMBOJIBI, (pOpMyJibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIONb30BaTh M TIPEOOpa3OBbIBAaTH  3HAKOBO-CHMBOJMYECKHE  CpPEICTBA
HaTJISAHOCTH;

BJa/J€Th  HABBIKAMU  pAaclO3HABaHMSA M 3alIMTBl  MH(pOpMaLuH,
UH(POPMAIIMOHHON 0€30ITaCHOCTHU JIMYHOCTH.

OgiageHne yHHUBePCAJIbHBIMA KOMMYHUKATUBHBIMH /1€fICTBUAMM:

1) oOmenue:

OCYIIECTBIISATh KOMMYHHUKAIIMH BO BCeX cpepax KU3HU, aKTUBHO y4acTBOBATh
B JIMAJIOTe WM JUCKYCCHU MO CYLIECTBY OOCY>KIaeMol TeMbl (YMEHHE 3aJaBaTh
BOIPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCHUTEIBHO BBINOJHEHHUS MpeiaracMon
3a]]a4M, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3HMIUN APYTUX YUYACTHUKOB
JMasora Wid JUCKYCCUN);

pacrno3HaBaTh HeBepOalbHbIE CpEICTBAa OOIIEHUS, NOHUMATh 3HAuYCHUE
COLIMAJbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(DIMKTHBIX CUTYalUH,
YMETh CMATYaTh KOH(MIUKTHI U BECTH MEPErOBOPHI;

BJIAJIeTh Pa3IMYHBIMH CHOCOOaMU OOINEHUS W B3aUMOJICHCTBUS, TOHMMATH
HAMEPEHUS JAPYTUX JIIOJCH, MPOSIBIATh YBAKUTEIHHOE OTHOIIIEHHE K COOSCETHUKY
U B KOPpEKTHOU popme hopMyIMpOoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO M3J1araTh CBOIO TOUKY 3pPEHHUS C HCIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eSiITeJIbHOCTbD:

MOHMMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHIWBUIYaJbHOU
paboThI U pelIeHUU OUOJIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHHUS TPYNIOBbIX (HOPM B3aMMOJCHCTBHS IPU PEIICHUN yUYeOHOMN 3aa4u;

BBIOMpATh TEMAaTHUKy M METOJbl COBMECTHBIX ACHCTBUH € y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJOT0 YjieHa KOJUJIEKTHBA;



OPUHUMATh I1I€IM COBMECTHOW  JIEATEIIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ JOCTHUKEHHIO: COCTaBJIATh IUIAH JIEUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAThb pEe3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KayeCTBO CBOEr0 BKJIAJAa W KAXKIOrO0 Yy4YaCTHHKAa KOMaHIbl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/yiaraTb HOBBIE IIPOEKTHI, OLIEHUBATh HJEU C TO3ULHH HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYIIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TMOBEACHHUE B PA3JIWYHBIX
CUTYaIHsIX, IPOSIBJISITh TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUITUATUBHBIM.

OBJaieHne YHUBEPCAJTbHBIMH PEryJATHBHBIMU JIeHCTBUSIMH:

1) camoopraHu3anusi:

WCIOJB30BaTh OWOJIOTMYECKUE 3HAHUS JJISI BBISIBJICHUS NPoOJIeM U HX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYAIUAX;

BBIOMpaTh HAa OCHOBE OHOJOTMYECKUX 3HAHUWU II€JIEBbIE M CMBICIOBbBIC
YCTAHOBKM B CBOMX JECHCTBHSX M MOCTYIKAaxX IO OTHOLIEHUIO K JKMBOW MHPHUPOJE,
CBOEMY 30POBBIO U 3JI0POBBIO OKPYKAIOIIUX;

CaMOCTOSITETbHO OCYIIECTBJIATh IMO3HABATEIBHYIO AEATEIBHOCTh, BBISIBIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/1aud B 00pa30oBaTeIbHOM
JEATEeIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITENIbHO  COCTaBJSATh IUJIaH peHieHus npoOjieMbl ¢  y4E€TOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JaBaTh OLICHKY HOBBIM CUTYAIIUsIM;

pacMpaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATOYTEHUMN;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBAaTh (HOPMHUPOBAHUIO WM TIPOSIBICHHUIO IMUPOKON DSPYIUIIMA B
pa3HbIX 00JIACTSX 3HAHWM, TOCTOSHHO TOBBIMIATH CBOW 0Opa30BATENbHBIN H
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBLI B JCSATEIBLHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEISIM;

BJIQJIETh  HaBbIKAMU  TIO3HABaTEIbHOW  pedJIeKCMM  KaK  OCO3HaHUSs
COBEpIIAEMbIX JICHCTBUM UM MBICIUTEIBHBIX MPOLECCOB, HX PE3yJbTaTOB U
OCHOBAHUM, MCIOJI30BaTh MPUEMBI pedIeKCUH ISl OLIEHKU CUTyalluu, BhIOOpa
BEPHOTO PELICHUS;

yMETh OIIEHMBAaTh PUCKUM U CBOEBPEMEHHO MPUHUMATh PELIEHUS] MO HX
CHUKEHHUIO;



OPUHUMATh MOTHMBBI W apryMEHTBHl APYIMX IIPpU AHAJINU3E pE3yIbTaTOB
NEATEIbHOCTH;

3) npuHATHE ceOsl U IPYTUX:

IPUHUMATh ceOsl, TOHUMasi CBOM HEJJOCTATKU U JOCTOUHCTBA;

IIPUHAMATh MOTHMBBI M apPryMEHTBl JPYTUX IIPH aHAJIU3€ pe3yJIbTaTOB
NEATEbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JIPYTUX Ha OLINOKH;

pa3BUBaTh CIOCOOHOCTH IOHUMATh MUP C ITO3ULIUHU APYTOrO YEIOBEKa.

IHNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHus mnporpammbl COO mo Ouosiornu Ha
0a30BOM YpOBHE BKIIIOHAIOT crienupuyueckue 1 yueOHoro npeamera «buomorus»
Hay4YHbIE 3HAHMSI, YMEHUS U CIIOCOOBI IEUCTBUI MO OCBOEHUIO, MHTEPHPETALNUU U
IpeoOpa3OBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HaHUS U
MPUMEHEHUIO 3HAHUW B PA3UYHBIX YUYEOHBIX CHUTYalMsIX, a TaKXKEe B PEabHBIX
KU3HEHHBIX CUTyalUsiX, CBA3AHHBIX C OuWojorueid. B mporpamme npeamMerHble
pe3yNbTaThl IPEACTABIIEHBI IO TO1aM 00yUYEHUS.

[IpenMeTHbIe pe3yapTaThl OCBOEHUsI yueOHoro mpeamera «buonorus» ¢ 10
Kacce NOJKHBI OTpaXkaTh:

c(OpPMUPOBAHHOCTH 3HAHUM O MECTe M pOJiu OUOJIOTMH B CUCTEME HAyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTUHBI MHUpPa M HAy4YHOTO MHMPOBO33PEHHS, O BKJIAAE POCCUHCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUM, (YHKIIMOHAIHHOU
IPAaMOTHOCTH Y€JIOBEKA ISl PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATh COAEpP’KAHWE OHOJOTMYECKHX TEPMHHOB W TOHSTHI:
JKWU3Hb, KJIETKA, OpraHu3M, MeTabojsu3M (OOMEH BEIIECTB W MpeBpallecHUue
HHEPruMr), FOMEOCTa3 (CaMOperyJssilus), YPOBHEBAs OpPraHU3alUsl KUBBIX CHUCTEM,
CaMOBOCHPOU3BEICHHE (PEMPOIYKIINS ), HACAEACTBEHHOCTh, U3MEHUYMUBOCTh, POCT U
pa3BUTHE;

yMEHHE H3/1araTh OMOJOrHYecKue Teopuu (KJIeTOYHas, XPOMOCOMHas,
MyTaIlMOHHAsI, IIEHTPaJbHAs JOorMa MOJEKyJsipHOH Owuonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydeHust (0 IeHTpax MHOrooOpasusi u
MPOUCXOXKIEHUS KyJIbTypHbIX pactenuii H. M. BaBuiona), onpenensiTe TpaHUIlbI
WX IPUMEHUMOCTH K )KMBBIM CUCTEMaM;

yYMEHHE BJaJIeTh METOAAMH HayYHOTO MO3HAHUS B OWMOJIOTHUU: HAOIIOACHHUE U
ONMCAHNE XUBBIX CHUCTEM, IPOLECCOB U SIBJIECHUM, OpraHU3alvs U IPOBEICHUE
OMOJIOTUYECKOTO  DKCIIEPUMEHTAa,  BBIIABW)KEHHE  THUIIOTE3bI, BBISIBIICHUE
3aBUCUMOCTH MEX]y HCCIIElyeMbIMH BEJIMYMHAMU, OOBSICHEHHE TMOTYyYEHHBIX



pe3yJIbTaTOB, MCIHOJb30BAHHBIX HAYYHBIX NOHATHUN, TEOPUH M 3aKOHOB, YMEHME
JieaTh BBIBOJbI HA OCHOBAaHUU TMOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIJCIATh CYLUIECTBEHHBIC NIPU3HAKKU BUPYCOB, KJIETOK MPOKApUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOIIECCOB: OOMEHa BEIIECTB U MPEBpAIECHUS PHEPIHMHU B KIETKe, (pOTOCHHTE3a,
IUIACTUYECKOT0 M JHEPreTHYEeCKOoro oOMeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHUS, WHIMBHIYAJIbHOTO PAa3BUTHS  OpraHU3Ma
(oHTOTEHER);

YMEHHE NPUMEHSATH MOJyUYEHHBbIE 3HAHUS JJI1 OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB W SIBJICHHUM, U1 NPUHATHS NMPAKTUYECKUX PELICHUH B IOBCEAHEBHOU
XKU3HH C MeNblo oOecrieyeHus: Oe30MacHOCTH CBOETrO 3/I0pPOBbSl M 3JI0POBbS
OKPY>KaIOILKX JI0/IeH, COOIIOIEHUS] HOPM IPAMOTHOTO MOBEJCHUS B OKPY KaroLIEH
IPUPOJIHON cpene, MOHMMaHUuE HEOOXOAMMOCTH HCIOJIb30BAHUS JOCTUKEHUN
COBpEMEHHOW  Ouoysorun W OMOTEXHOJOTHMM A palMOHAIbHOIO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pellaTh »JJIEMEHTapHbIE TEHETHUYECKHE 3aJayd Ha MOHO- U
JUTUOPUJIHOE CKpEIIMBAHME, CLEIJICHHOE HAcIeA0BAHUE, COCTAaBJISITh CXEMBbI
MOHOTHMOPHU/IHOTO CKpEIIMBAHMsI JJIsl MpelCcKa3aHUsl HAacCJIeJOBaHUs MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJHATh JIA0OPATOPHBIE W TMPAKTHUYECKUE padOThI, COONIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYA0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBATh U MHTEPHPETUPOBATH HHPOPMAIUIO
OMOJIOTMUECKOTO  COACpKaHMsI, BKJIIOYAIONIYI0 IICEBJAOHAy4YHbIE€ 3HAHUS U3
pa3IUYHBIX UCTOYHUKOB (CpEACTBAa MAacCOBOM MHGOpPMALIMK, HAYYHO-TIOMYJISIPHBIE
MaTepuaibl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX MCCIIEIOBAaHUNH B OHOJIOTHH,
MeAUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IIMCbMEHHbIE W YCTHBIE COOOILIEHUS,
00001ast OMOJIOTHYECKY0 MH(POPMAIMIO M3 HECKOJbKMX MCTOYHUKOB, TPAMOTHO
UCIT0JIb30BaTh NOHATUITHBIN armapaT OMOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHHUS yueOHoro npeamera «buonorus» ¢ 11
Kacce NOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE M POJM OMOJIOTUU B CHCTEME HayYHOTO
3HAHMUS €CTECTBEHHBIX HAyK, B (DOPMHUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTHHbBl MHpa M HAYYHOTO MHPOBO33PEHHS, O BKIJIAJE POCCHUICKUX U
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJOTUM, (YHKIHOHAIHHOU
IPaMOTHOCTH Y€JIOBEKA ISl PELIEHUS )KM3HEHHBIX 3a/1a4;

YMEHHE PpacKphIBaTh COAEpKaHUE OUOJIOTMYECKUX TEPMUHOB M TOHSATHUM:
BUJ, TIONYJIALKSA, F€HO(OHM, IBOITIOLMS, ABMKYIINE CHIbI ((PaKTOPhI) SBOIIOLMH,
IPUCIIOCOOIEHHOCTh OPTaHU3MOB, BUJJ000pa30BaHUE, IKOJIOTNYECKUE (PaKTOPHI,



HPKOCUCTEMA, MPOAYLEHTHI, KOHCYMEHTBI, pEIYyLEeHTbl, I[eNu IMHUTAHUS,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;

yMEHUE H3jaratb OWOJOTUYECKHE Teopur (PBOJIOLMOHHAs Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DBOJIOLMH), 3aKOHbI U 3aKOHOMEPHOCTH
(3apoapieBoro cxoxacrsa K. M. bapa, yepenoBaHus IIaBHBIX HalpaBiICHUN H
nyteit aBomoruu A. H. CeseprioBa, yuenns o 6mochepe B. U. Bepnanckoro),
OTIPEETSATH TPAHUIIBI X TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUM: HAOIIOACHUE U
ONKMCAHHUE KUBBIX CHCTEM, IPOILIECCOB W SIBJICHUMN, OpraHu3allds W MPOBEICHUE
OMOJIOTMYECKOIO  JKCIIEPUMEHTA,  BBIABMKEHUE  THIIOTE3BI, BEISIBJICHUE
3aBUCUMOCTH MEX]y MCCIEyEMbIMH BEIMYUHAMH, OOBSICHEHUE IOJYyUYECHHBIX
Pe3yJIbTaTOB, UCIOJB30BAaHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIBI HA OCHOBAHUU TOJYUYECHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIICIATh CYIIECTBEHHbIE IPU3HAKM CTPOEHUS OMOJIOIMUECKUX
OOBEKTOB: BHJIOB, TMOMYJSIUN, MOPOAYLUEHTOB, KOHCYMEHTOB, PpPEIyLEHTOB,
OMOreolleHO30B M 3KOCHCTEM, OCOOEHHOCTH MPOLECCOB: HACJIEACTBEHHOU
U3MEHYMBOCTH, €CTECTBEHHOI'O OTOOpa, BUI000pa30BaHHUsA, MPUCIOCOOIEHHOCTH
OpPraHHU3MOB, JIEHCTBUSL 3KOJOTMYECKHX (PAKTOPOB HA OpPraHU3MbI, MEpEeHOCca
BEILIECTB M TIOTOKA SHEPIHMM B DJKOCHCTEMaxX, AHTPOIOIeHHbIX HW3MEHEHHUH B
HPKOCHUCTEMAX CBOEM MECTHOCTH, KPYrOBOpPOTa BEIHIECTB M OHOTC€OXHMHYECKUX
LMKJIOB B Onocdepe;

YMEHHUE MPUMEHSATh MOJyUYEHHBbIE 3HAHUS AJi1 OOBSICHEHHS OMOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUU, JJIsl NMPUHATHS NPAKTUYECKUX PELICHHUM B ITOBCEIHEBHOMN
XKU3HH C 1eNblo o0ecrieyeHus: 0e30MacHOCTH CBOETO 3/I0pOBbSi M 30POBbS
OKpPYXAaIOILIUX JIOJEH, COOI0IEHUS] HOPM TPaMOTHOIO MOBEICHUS B OKpYKaroLen
OPUPOJIHON cpese, MOHMMaHuE HEOOXOAMMOCTH HCIIOJIB30BAHUS JOCTUKEHHM
COBPEMEHHOW OMOJIOTHH JIJIsl pAlMOHAIILHOTO MPUPOAOIOJIb30BAHNUS;

YMEHHE pellaTh dJeMEHTapHble OUOJIOTMYECKUE 33/aud, COCTABIISATH CXEMBI
NepeHoca BeIleCTB U SHEPTUU B dIKOCHUCTEMaX (1€ MUTaHUS);

YMEHHUE BBINOJIHATh JIA0OpATOpPHBIE M MpaKTUYeCKHe padoThl, cOOJ0IATh
npaBuiIa mpu pabote ¢ ydeOHBIM U 1a00paTOPHBIM 000PYI0BAHHEM;

YMEHUE KPUTHYECKH OIEHUBAaTh W HWHTEPIPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJIEpKaHMsl, BKJIIOYAIOUIYI0 T[ICEBAOHAYYHBbIE 3HAHUS U3
Pa3IMYHBIX MUCTOYHUKOB (CPEICTBAa MAacCOBOM MH(MOpMAIMK, HAYYHO-TIOMYJISIPHbBIE
MaTepualbl),  paccMaTpuBaTh  TIJ00AbHBIE  DKOJIOTHYECKHE  MPOOJIEMBbI
COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO3/1aBaTb COOCTBEHHbIE NHCHbMEHHBIE W YCTHBIE COOOILEHUS,
0000111ast 6MOJIOrMYECKYI0 UH(POPMAILIMIO U3 HECKOJIbKUX MCTOYHUKOB, FPAMOTHO
UCIT0JIb30BATh MOHATUIHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

HaumeHoBaHue pa3aeoB
U TeM IPOrpaMmbl

buonorus kak HayKa

JKuBble cucTeMbl U UX
OpraHu3aIus

XHUMHYECKHM COCTaB U
CTPOCHHUE KIIETKH
KuszHenesaTeIbHOCTE
KJIETKH

Pasmuoxxenne n
WHJIMBUIYAJIbHOE Pa3BUTHE
OpraHU3MOB
HacnengcTBeHHOCTD 1
W3MEHYMBOCTH OPTaHU3MOB
Cenekiusi OpraHu3MOB.
OcCHOBBI OMOTEXHOJIOTUU

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

KoaunuyecTBO 4acoB

Bcero

34

KonTposabHbie
padoThI

IIpakTn4yeckue
padoThI

0.5

1.5

JuiekTpoHHbIE (IU(POBBIE) 00pa3oBaTeIbHbIE
pecypcbl

bubmuorexa I1OK https://m.edsoo.ru/7f41¢292
https://resh.edu.ru/subject/lesson/3827/conspect/118939/

bubnuorexa LJOK https://m.edsoo.ru/7f41c292

bubnuoreka [{OK https://m.edsoo.ru/7f41¢292

bubmuoreka [{OK https://m.edsoo.ru/7f41¢292

bubmuoreka [{OK https://m.edsoo.ru/7f41¢292

bubnuoreka [{OK https://m.edsoo.ru/7f41c292

bubmuoreka I{OK https://m.edsoo.ru/7f41¢292

bubmuoreka I{OK https://m.edsoo.ru/7f41c292



https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/lesson/3827/conspect/118939/
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KITACC

HaumeHoBaHue pa3aesioB U TeM
NPOrpaMmblI

Ne i/

DBOIIOIMOHHAS OUOJIOTHUS

OpranusMmebl 1 OKpYKaromias cpena

Bo3HUKHOBEHHE U Pa3BUTHE KU3HU Ha
3emiie

COO6H.ICCTB8. M 3KOJOTHUYCCKUC CUCTEMBI

Pe3epBHOE BpeMs

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

KoaunuyecTBO 4acoB

Bcero

11

34

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

0.5

2.5

DJIEeKTPOHHbBIE
(undgposBbie)
oOpa3oBaTe/ibHbIE

pecypchbl

bu6mmoteka [IOK
https://m.edsoo.ru/7f41cc74
bu6mmoteka [IOK
https://m.edsoo.ru/7f41cc74

bu6mmoteka [IOK
https://m.edsoo.ru/7f41cc74

bu6mmoteka [IOK
https://m.edsoo.ru/7f41cc74
but6mmoreka [{IOK
https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

 buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyomos A.M. u apyrue
/Tlon pen. Ilaceunnka B.B., AkumonepHoe o6mecTBo «3maTeascTBo
«IIpoceemenue»

buonorus 11 kmacc/A.A.Kamenckuii, E.K.Kacniepckasi,B.1.CuBormna3os.-
M.:IIpocsemenne,2019

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1.buonorus 11 xmacc/A.A.Kamenckuit, E.K.Kacnepckas, B.M.CuBorazos.-1.
ITonomapesa 1.H., Kopaunosa O.A., Cumonosa JI.B. - buomnorus. 10 kiacc.
Metoaudeckoe rnmocooue.- M., Benrana - I'pad, 2019;

2. [Tonomapesa 1.H., Kopuaunosa O.A., Cumonosa JI.B. - buonorus. 11 kiacc.
Metonndaeckoe mocobue.-M., Berrana - I'pad, 2019.

3. [lonomapera 1.H. buonorus. 10 knacc. Pabouas terpans. — M.; «Benrana-
['pad».

4. TTonomapesa W.H. buonorus. 11 knacc. Pabouas tetpans. — M.; «Benrana-
['pad».

M.:IIpoceemenue,2019 buonorus, 10 knacc/Ilaceunuk B.B.,Kamenckuii
A.A.,PyonioB A.M. u an./nox pen.Ilaceunnka B.B. AO
"U3narensctBO'"[IpocBemienne" 1. [Tonomapesa N.H., Kopuunosa O.A.,
Cumonosa JI.B. - buonorus. 10 xiracc. Metoanueckoe nmocooue.- M., Benrana -
I'pad, 2019;

2. Ilonomapea U.H., Kopuunosa O.A., Cumonosa JI.B. - buonorus. 11 kmacc.
Metonnueckoe mocooue.-M., Berrana - I'pad, 2019.

3. [lonomapera M.H. buonorus. 10 knacc. Pabouas terpaas. — M.; «Benrana-
['pad».

4. TTonomapesa W.H. buonorus. 11 knacc. Pabouas Tetpans. — M.; «Benrana-
['pad».

Pabouas Terpaap k yueonuky A.A.Kamenckoro,E.A. Kpukcynosa,B.B.
[Taceunnka buomorus O6mas 6momorus 10-11 kmaccer."Ipoda"2020.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

1. «kEnunas komrekmus Hudpossix OdpazoBaTenbubix Pecypcon» (http://school-
collection.edu.ru/).

2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - Dnexrponuslii yaueOHUK «bromorusy.

4. http://bio-ximik.narod.ru/bio/bio.htm - ctpoenue kierok


http://school-/
http://ebio.ru/
http://bio-ximik.narod.ru/bio/bio.htm

5. http://biokhimija.ru/lekcii-po-biohimii.html - Snoxumus
6. http://evolution2.narod.ru/index.htm - sBosrorws

7. http://nrc.edu.ru/est/r4/ - Guonorudeckast KapTuHa MHpa
8. http://planete-zemlya.ru/ - Ilnanera 3emis

9. http://ecologysite.narod.ru/index.html - sxonorus

10. http://bio-nica.narod.ru/index.html - 6xonuka


http://biokhimija.ru/lekcii-po-biohimii.html
http://evolution2.narod.ru/index.htm
http://nrc.edu.ru/est/r4/
http://planete-zemlya.ru/
http://ecologysite.narod.ru/index.html
http://bio-nica.narod.ru/index.html
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