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INOACHUTEJIBHASA 3AIINCKA

ITpu paspaboTke nporpamMmbl MO OHOJIOTUHM TEOPETHUUYECKYHD OCHOBY MJIs
OIpe/ENICHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COAEpX aHUS ydeOHOro IpenMera
«buonorusi»  coctaBuiM: KoHuentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJEH, COolIepKaHUs, pe3yNbTaToB OOy4YEeHHS U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBITYCKHUKOB, IMOJIOKEHHUS 00 OOIIHMX LEIX U
IOPUHLIMIAX, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
obmiero oopazoBanus B Poccuiickoit denepainu, a Takke MOJI0KEHUS O crienuduKe
Ovonornu, €€ 3HAYEHWH B T[IO3HAHUM JKUBOM TMPUPOJBI U OOECIEeYEeHUHU
CYIIIECTBOBAHMS Ue€JIOBEUECKOro oOriecTBa. COracHO Ha3BaHHBIM TMOJOXKEHUSIM,
OIpeieNIEHbl OCHOBHBIE (DYHKIIMK IPOrpPaMMBbI 110 OUOJIOTUU U €€ CTPYKTYpa.

[TporpamMma o 61oJ0TrUM 1aET NPEACTABIEHUE O LENSIX, 00 001Iel cTpaTeruu
oOyueHus1, BOCIUTAHUS U Pa3BUTHsI 00yUaroUIMXcs CpeACTBaMH y4eOHOT 0 ITpeiMeTa
«buonorus», onpenenser 00s3aTENbHOE MPEAMETHOE COAEPKAHUE, ET0 CTPYKTYPY,
pacnpeneseHue 1Mo paszieiaM M TeMaM, PEKOMEHAYEMYIO IOCIEI0BaTEIbHOCTh
U3y4eHHUs Y4eOHOTro MaTepuala ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKM OOpa30BaTEIbHOrO MpOIEcca, BO3PACTHBIX OCOOEHHOCTEH
oOyyJarommxcs.

B nporpamMme no OMOI0THY TaK)KE YUUTHIBAIOTCA TPEOOBAHUS K IIIIAHUPYEMbIM
JUYHOCTHBIM, METANpPEAMETHbIM W MNPEIMETHBIM pe3yjbTaTaM OOydeHUs B
dbopMupoBaHUU OCHOBHBIX BHJIOB y4eOHO-1103HaBaTEIbHON
NeATEeTbHOCTH/YUYeOHBIX JEUCTBUM OOYYarOMIMXCA 10 OCBOCHHMIO COJCpIKAHUS
OHOJIOTMYECKOr0 00pa30BaHUsl.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YpOBEHb) peain30BaH
OPUHLIMII TPEEMCTBEHHOCTM B HU3y4YE€HHUU Ouoyioruu, Onaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPABJICHHOCTh HA pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
(GopMUpOBAHHEM  E€CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpUEHTAlMN JIMYHOCTH, SIKOJIOTHYECKOTO MBILUICHHS, IPEACTABICHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYyXKalolled MPUpOIHOU cpene.
[ToaTomMy Hapsily ¢ U3yd4eHHEM OOIEOMOJOTHYECKIX TEOPUid, a TaKKe 3HAHUH O
CTPOEHUU >KUBBIX CUCTEM PA3HOI0 PAHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOIIECCOB B MPOrpaMMe MO OMOJIOTMH YAEIEHO BHUMaHHUE HCIOJIb30BaHUIO
MOJIYYEHHBIX 3HAHUU B MMOBCEIHEBHOM KU3HU JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4YHcCle: NpO(QUIAKTUKYA HACIEACTBEHHBIX 3a00JIEBAHMI 4YEIOBEKa, MEIHUKO-
T€HETUYECKOT0 KOHCYJIBTUPOBAHUS, 000CHOBAHUS SKOJIOTMYECKH 11eJIeCO00pa3HOro
MOBEACHUS B OKPYXKAIOUIEW NPUPOJHON CpEele, aHAIW3a BIMSHUS XO3SIMCTBEHHOU
JESITEIbBHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOIHBIX U UCKYCCTBEHHBIX SKOCUCTEM.
VYcuneHne BHHMMaHUS K TPUKIAJAHOM HANpaBJIEHHOCTH Y4YeOHOro IpenMera
«buonorusy NpoAUKTOBaHO HEOOXOJUMOCTHIO O0ECTICUEHNUS YCIOBUM [T PEeILICHUS
OJTHOM M3 aKTyaJIbHBIX 33Ja4 LIKOJIBHOTO OMOJIOTUYECKOTO 00pa30BaHuUs, KOTOPas



npeanosiaraer (GpopMupoBaHue y oOydaroumxcsi ClOCOOHOCTH aJanTUPOBATHCS K
U3MEHEHUSIM JUHAMUYHO Pa3BUBAIOILIETOCS COBPEMEHHOTO MHpA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
Mecto. OHa oOecrieunBaeT (opMUpOBaHUE y OOYYArOUIMXCS MPEICTABICHUN O
HAy4YHOM KapTHUHE MHpa, paclIMpsieT ¥ 0000IaeT 3HaHUS O KUBOM mpupoje, e
OTJIMYUTENIbHBIX TPU3HAKaX — YPOBHEBOW OpraHM3allid U HBOJIIOIUHU, CO3JAET
yCIIOBUSL  JJI:  TIO3HAHUS  3aKOHOB  JKMBOM  mpupoibl, (OPMUPOBAHUSA
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3J0pPOBOTO M 0e30macHOro obpasa
YKU3HH, YKOJIOTHYECKOTO MBIIUICHHS], [IEHHOCTHOTO OTHOIICHUS K dKUBOW MPUPOJIE
U YEJIOBEKY.

Bonbioe 3nHaueHre 6MOIOTUSI UMEET TAKXKE JJIsl PEeUICHHS] BOCTIUTATENbHBIX U
pa3BUBAIOIIMX  337ad  CpelHero  oOmero  oOpa3oBaHMs, COLMAIM3ALUU
oOyuaronuxcs. M3ydyenne 6uonsoruu odecneynBaeT yciaoBHs Uil (OPMUPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHUKAIIMOHHBIX W  HMH(POPMAIIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJbTYphl, CIOCOOCTBYET WMHTErpalui OMOJIOTMYECKUX 3HAHUU C
MPECTaBICHUSAMH U3 APYTUX yI€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMHUH U
reorpaduu. HazpaHHble NONOKEHUS O MpeAHA3HAYEHUU Y4YeOHOro mpeaMmera
«buonorus» cocraBUIM OCHOBY Ul ONPEICNICHUS MOAXOJ0B K OTOOpY U
CTPYKTYPUPOBAaHUIO €ro COAEpKAHMs, MPEICTABICHHOIO B MPOrpaMMe II0
OHMOJOTHH.

OT6op coaepkanusi yuyeOHOro npeamera «buosjorus» Ha 0a30BOM YpOBHE
OCYHIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOPA3HOrO MOJXO0Jd, B COOTBETCTBHM C
KOTOpPBIM OOYyYaroluecs: JOJKHBI OCBOMTH 3HAHHUA M YMEHMs, 3HAYUMble JIs
dopMupoBaHus OOmIeH KyJIbTYphl, ONPENENSIONINe aJeKBAaTHOE IIOBEICHUE
yeJoBeKa B OKpYKarolleld MPUPOAHONU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U MPaKTUUYECKOM AesiTeabHOCTH. Oco00oe MeCTO B ATOM cHUCTeMe 3HaHUM
3aHMMAIOT 3JIEMEHThI COJIEPkKaHUs, KOTOPbIE CIy>KaT OCHOBOM 71l POpMUPOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[HEHHOCTHBIX  OPUEHTAIMSX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3alUuu
OMOJOTMYECKOro 00pa30BaHMs.

CTpyKTypupOBaHUE COJAEpX)aHUs Y4eOHOro maTepuajsa B NpOrpaMme II0
OMOJIOTMM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUEHHUs 3HAHMHA 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIbI, O €€ YPOBHEBOM OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeameTa «buoiorus»
BBIJICJICHBI CIIEYIOUINE COAEpKaTeNbHble TUHUU: «buonorus kak Hayka. MeToabl
HAy4YHOTrO To3HaHUs», «KieTka kak Ouonorumyeckas cuctemayn, «OpraHusm Kak
Oouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ue OpPraHuYecKOro MHUpay,
«DBOJIOLIUSA KUBOU MPUPOABD, « DIKOCHCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTI.

[lenp usyuenus yueOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJIaJICHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOPETeHHE YMEHHM



UCTIONIb30BaTh ITH 3HAHUS MJIs TPAMOTHBIX JEHCTBHI B OTHOIICHWH OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOIIEM.

JlocTimkenne 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha 6a30BOM
ypOBHE 00ECTICUNBACTCS PEIICHUEM CIIEAYIONNX 3a/1a4y:

OCBOEHHUE OOYYaIOUIMMHUCS CHCTEMbl 3HAaHUM O OHMOJOTHYECKHUX TEOPHSIX,
YYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBHiIaX, CIIyX allluX OCHOBOU
u1st POPMHUPOBAHUS TIPEICTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUHM, MHOTOOOPa3uu U OCOOCHHOCTSX JKHBBIX
CHCTEM Pa3HOTO YPOBHS OPTaHU3AIMH, BBIIAIOIIUXCS OTKPBITHSIX U COBPEMEHHBIX
WCCJICIOBAaHMSIX B OMOJIOTHH;

dbopMupoBaHUe y OOYYAIOMIMXCS ITO3HABATEIBHBIX, WHTCIUICKTYaJIbHBIX H
TBOPYECKUX CIOCOOHOCTEH B MPOIECCE aHAIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OWOJIOTMY HAyYHBIX B3IVIIIOB, WACH M TMOIXOJ0B K W3YUYCHHUIO KUBBIX CHCTEM
Pa3HOIr0 YPOBHS OpraHU3allUu;

CTAaHOBJICHHE Yy oOydJarommxcs oO0meil KyJbTypbl, (YHKIIMOHAIBHOM
TPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH W OIICHUBATH SIBICHHS OKPY KAIOIIETO
MUpa KUBOW TIPUPOJIBI HA OCHOBAHWY 3HAHUH U OTIBITA, TOTYYEHHBIX TIPH U3YUCHUN
OMOJIOTHH;

dbopmupoBaHre y OOy4YalOMIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKON JICSITEIIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMCHHBIX MEAMIIMHCKUX TEXHOJIOTHUH M arpoOMOTEXHOIOTHIA;

BOCIIUTaHUE YOEKIAEHHOCTH B BO3MOYKHOCTH TTO3HAHHS YCJTOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHHUS K HEeH, COOTIOICHUS dTHICCKUX
HOPM TPHU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWUW JUIsI TIOBBIMICHUS YPOBHS
AKOJIOTHYECKOM KYJIBTYPBI, 11 (POPMUPOBAHUSI HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH IEATEIBHOCTH IO OTHOLIECHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHWE W COOJIIOJCHHE Mep MPOPUIAKTUKH
3a00JIeBaHUH.

B cucreme cpemnero oOmiero oOpaszoBaHus «buosorusy, m3ydaemas Ha
0a30BOM YpOBHE, SIBIISICTCS OOS3aTENIbHBIM YUEOHBIM TMPEIMETOM, BXOMSIINM B
COCTaB MpeaMeTHOM o0nacTi « EcTecTBeHHO-HAYUHBIE TIPEIMETHI.

Jlst m3ydenusi 6uojaoruu Ha 6a30BOM YpOBHE CPEIHETO 00Iero oopa3oBaHus
otBoauTcs 68 yacos: B 10 kitacce — 34 yaca (1 yac B Heznento), B 11 kiacce — 33 yaca
(1 yac B HeneMIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponb Ouonoruu B popMUpOBaHUU COBPEMEHHOM Hay4yHOH KapTHHBI Mupa. Cuctema
OMOJIOTMYECKHUX HAYK.

MeTobl TO3HAHUS KUBOUW NPUPOIbI (HAOIIOIEHHE, SIKCIIEPUMEHT, ONMCAHMUE,
U3MEpeHue, KiIacCUpUKalMs, MOJICTUPOBaHUE, CTaTHUCTHYEcKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpersr: Y. lapBun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabnuiel 1 cxembl: «MeToIbl MO3HAHUSI )KUBON TTPUPOJIBI».

JlaGopaTopHblie M NpaKTHYeCKHe padoThI:

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

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosorun. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBIN, MNOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IeHOTUYECKUH ), OMOCEpHBIA.

JdeMoHCTpaUu:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY, « YPOBHU OpraHU3AINH
YKMBOU TIPUPOIBIY.

O6opynoBanue: moaesb MoJiekybl JIHK.

Tema 3. XumMu4ecKkuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMHUYECKUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKPO3JIEMEHTHI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEPAIBHBIX BeElIeCTB B KkieTke. l[lommepxkanue
OCMOTHYECKOro OajiaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHnMble ¥ 3aMEHUMBbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl OCIKOBOW MOJEKynbl (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBOWcTBa OeikoB. buonormyeckue
GbyHKITUU OCIKOB.



®depMeHTBI — OMoJIOTHYECKHe KaTan3aTopsl. CTpoeHue pepMeHTa: aKTUBHBIM
1eHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Burtammubpl. Otandus
(epMEHTOB OT HEOPTaHUYECKUX KaTaIM3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TII0K03a, pru003a U 1€30KCUpr003a), TUcaxapu bl
(caxaposza, JlakTo3a) W moJucaxapuibsl (Kpaxman, TJIMKOTeH, IeJTI003a).
buonornueckue GyHKIIUU YTIIEBOOB.

Jlumunel:  Tpurmuuepuabl, Gochomunuab, crepouabl. [uapodubHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUI0B KaK UCTOYHUKOB YHEPTHUU.

HykneunnoBeie kucnotel: JHK wu PHK. Hykimeotuasl — MOHOMEpHI
HYKJIeUHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJTHK. Ctpoenue n pynkinuu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIUH.

[utonorus — Hayka o kietke. Kiietounas Teopus — npuMep B3aUMOICHCTBHUS
ujel 1 paKkToB B HAYYHOM MMO3HAHUM. MeTOAbl U3YUYEHUS KIICTKH.

Krnetka kak nenoctHas xuBas cucrema. OO0me npru3Haky KJIE€TOK: 3aMKHYyTast
HapykHas MmemOpana, Moiekyinsl JIHK kak renerndeckuil ammapar, cucrema
CUHTE3a OelnKa.

Tunsl KIETOK: »yKapuoTHuecKas U mpokapuoruyeckas. (OcoOeHHOCTU
CTpOEHHUsI TMPOKapHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTtpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU H
IrpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAs CTE€HKA, MIIMKOKAIUKC, UX
bynkuuu. [Tnazmatnueckas memOpana, e€ cBorictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradousl kietku: OIIC, ammapat ['onbmxw,
TM30CcOMBIL.  [1oyaBTOHOMHBIE OpPraHOWIbl KIJIETKH: MHUTOXOHJIPHUH, ILUIACTHJIBI.
[Ipoucxoxxaenne MUTOXOHJApUM u Tiactun. Bunbl tactun. HememOpaHHbIe
OpPraHou/bl KJETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUONH, PECHUYKH,
KIyTUKHA. OyHKIIMM OPraHOMI0B KJIETKU. BKiIroueHus.

Anpo — perynaropHsiii 1IeHTp kieTku. CTpoeHue sapa: sjuepHas 000JI0vuKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcrOpT BEMIECTB B KIIETKE.

JdeMoHCTpaum:

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

Juarpammel: «PactipeaeneHne XuMHUUECKUX dJIEMEHTOB B HEXKMBOW TPUPOJIEN,
«Pacnpenenenne XUMUYECKUX SIIEMEHTOB B JKUBOU IPUPOJIEN.

Tabmupl u cxemsl: «llepuoanueckas Tabnuia XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOABIY, «buocunres 6enka», « CTpoeHre MOJIEKYJIbI OelKay,
«Ctpoenue pepmenta», «Hyknennossie kuciaotbl. JJHK», «CtpoeHne MoieKyJibl



AT®», «CtpoeHue 3yKapuOTHYECKOM KIIETKH», «CTpOEHHE JKUBOTHOM KIIETKW,
«CTpoeHre pacTUTENbHON KIETKW», «CTpoeHHe MNPOKApUOTUYECKON KIIETKWY,
«CtpoeHue sgpa KIEeTKN», « Y TIeBOAbD), «JIMIuIbD.

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

JlabopaTtopHble M NpaKkTHYecKHe padoThbI:

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

JlabopatopHass pabora No 2. «M3ydyeHue CTpOeHHS KJIETOK pacTEHUH,
YKUBOTHBIX U OaKTepuUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIMpEnaparax U HUX
OIHCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIeCTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOTO IMpolecca
MeTrabonu3ma. Pojb 3aKOHOB COXpaHEHHUs BEIIECTB M DHEPrUM B NOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BenecTB: aBTOTpOdHbIN U reTepoTpodHbIii. Pois ¢pepMeHTOB B
oOMeHe BEIIEeCTB U MPEBPAIICHNN YHEPTHH B KIIETKE.

®ortocunTte3. CeroBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emiie. BausiHue ycioBuid cpenbl Ha (POTOCMHTE3 U CHOCOOBI MOBBILIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHU.

XeMOCHHTE3. XEeMOCHHTE3UpYIole OakTepuu. 3HAYCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMIIE.

DHepreTudyeckuii oOMeH B KJeTKe. PaciierieHune BellecTB, BBbIJICICHUE U
aKKyMYJIMPOBAaHHE YHEPTHU B KJIETKE. DTarbl SHEpreTuueckoro ooMeHna. ['nmukomnus.
bpoxenne u ero Buibpl. KucinopogHoe OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunrpoBanue. DPHEKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakiuu wmaTpuuHoro cuHre3a. [eHermyeckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opManuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Otanbl TpaHciusauuu. KomupoBanue amuuokucior. Pombs pubGocom B
OonocuHTe3e Oenka.

Hexnerounsle ¢hopmbl )Ku3HU — BUpYChl. cTopus oTkpbiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HCHHOTO IIMKJIA BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BHI3HIBACMBIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BMY) — Bo36ymutens CIIN/a.



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

JleMoHCTpauM:

[Toptpetsl: H. K. Konbnos, . N. UBanoBckuii, K. A. Tumupszes.

Tabmuupbl U cxembl: «Tunel nutanus», «Metadbomuzm», «MHUTOXOHIPUSY,
«JHepreTuyeckuii oomen», «Xiopomiacty, «Potocunresd», «Crpoenue JHK»,
«Ctpoenne 1 PyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHUecKuil Koy,
«Bupyco», «bakrepunodarn», «Ctpoenue u xu3HeHHbIN 1ukia Bupyca CIIN/a,
oaktepuodaray, «Permmukarus [JJHK».

Oo6opynoBanue: monenu-anmunkanuu «Yasoenue IHK u Tpanckpuniusy,
«buocunres 6enka», «CTpoeHue KIETKn», MoAelb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHHMe U HHANBHUIYaJIbHOE Pa3BUTHE OPTaHU3MOB.

KieTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uTtonoruuyeckue OCHOBBI PA3MHOXKEHUSI M  HWHIUBUAYAJIBHOTO  Pa3BUTHUSA
OpraHU3MOB.

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

[Iporpammupyemasi ruGenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosnoBoe. Bunabl Oecnosioro
Pa3MHOXKEHUS: JE€JICHUE HaJBOE, ITOYKOBAHHE OJIHO- M MHOTOKJIETOYHBIX,
CHIOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUe. VICKycCTBEHHOE KIIOHHUpPOBaHUE
OpPTaHMW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIIUH.

[TonoBoe pazMHOKEHHE, €r0 OTIANYUS OT OECTIOJIOTO.

Meiio3. Cranuu meio3a. [Ipouecchl, MpoUCXOAIIME HA CTaAusX Meno3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIIOrMYECKUN CMBICT H
3HAYEHHUE MEHO03a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBbie *kene3bl: CEMEHHUKU U SIMYHMKU. OOpa3oBaHuE W Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKAa) — CIHEepPMaTOreHe3 M OBOIEHES3.
OcoOeHHOCTH CTpOEHUs SUIEKIETOK M crepMaro3ouioB. Omiog0TBOpEHHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). DTanbl SMOPUOHAIBHOTO Pa3BUTUSL Y TO3BOHOUYHBIX >KUBOTHBIX:
npobneHue, racTpyisiusi, opraHoreHe3. IloctamOpuonanbHoe pasButue. Tumbl
MOCTAMOPUOHAIBHOTO PAa3BUTHA: MpsIMOE, HempsiMmoe (IMYMHOYHOE). Brnusaue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpOACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINN Pa3BUTHUS.

JdeMoHCTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «/lemenue kieTku Oaktepuit», «CTpOe€HHE TIOJIOBBIX KIIETOKY,
«Crtpoenne xpomocoMbl», «Knertounwrii nmukin, «Pemmukanus JHK», «Mwutosy,
«Meno3s», «IIpsmoe n HenpsMOe pa3BUTHEY, «l aMeToreHe3 y MIECKONUTAIIUX U
4eI0BEeKa», « OCHOBHBIEC CTaAUN OHTOTECHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «CnepmMato30usl
MJIEKOIIUTAIOLIETO», «SIHleKIeTKka MieKonuTatomero», «Kapuoknunes B KJIETKax
KOpEIlIKa JyKa», MarHuTHas MOJEb-anIuIuKanus «JleJeHue KIeTKW», MOJIEIb
JIHK, Mmonenb metadazHoi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHnume muTO3a B KJIETKAaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpEnaparaxy.

JlaGoparopuas pabora Ne 4. «M3ydeHwe CTpOCHHS IIOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOMIPENapaTaxy».

Tema 6. HacsieicTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTUKH. VIcTopus pa3BUTHA T€HETUKU. Posib uTOI0TNN
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
Y4EHBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJSIpHO-TeHeTH4eCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsTUsA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTIOJb3yEMasi B CXEMax CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, yCTaHOBIEHHbIE . MeHnnuenem.
MonoruOpuHOe CKpelIMBaHUEe. 3aKOH €IMHO-00pa3us THOPHIOB IEPBOTO
nokoJieHus. [IpaBuiio JOMUHHPOBaHUS. 3aKOH paCIICIUICHU MPU3HAKOB. [ unoresa
YuCTOTHI raMeT. [loHOE ¥ HeMmoMHOe TOMUHUPOBAHUE.

JuruOpuaHoe  CKpenIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeOBaHUS
npu3HakoB.  lluToreHeTHdeckue  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanu3upytolee ckpeumpanme. Mcrnoap30BaHue aHATM3UPYIOLIETO CKPEIIBaHUS
JJIS1 OTIPE/ICJICHHS TEHOTHIA OCOOHU.

CueruieHHOE HaclieioBaHue npu3HakoB. Pabora T. MopraHna no ClerjieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapylieHne cliernienns reHoB B pe3yabTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPUS HACIEACTBEHHOCTHU. | eHeTnYeCcKue KapThl.



['enernka mosa. XpoOMOCOMHOE OmNpeAesieHrne noyia. AyTOCOMBI U MOJIOBBIE
XpoMocOoMBI. ['omorametrHele M reTeporaMeTHeie OpraHusmbl. HacienoBanue
MIPU3HAKOB, CLICTVIEHHBIX C MTOJIOM.

N3MeHunBOCTh. BHIbI ”3MEHUMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBCHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(UKAIMMOHHON U3MEHUYNBOCTH. BapranoHHbBIN psifi M BapualliOHHAsT KpHUBasl.
Hopma peakuuu npuszHaka. KonnuecTBEHHbIE M KaYE€CTBCHHBIE MPU3HAKU M UX
HOpMa peakiuu. CBoCcTBa MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAS
W3MEHYMBOCTh. Meio3 U TMOJOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTallMOHHAsl U3MEHUMBOCTh. Kitaccudukaius MyTaiuii: TeHHbIE,
XPOMOCOMHBIE, TeCHOMHBIE. YacToTa ¥ NMPUYUHBI MyTaluil. MyTareHHble (aKTOpPHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HaclencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka 4yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKH
YeJIOBEKa: TCHECATOTHUCCKNM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJIIPHO-TE€HETUYECKH. CoBpemenHOE ONpPENIECIICHHE reHOTHUIA!
ITOJJHOTEHOMHOE CEKBEHUPOBAHUE, NEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacnenacTtBeHnuble 3a00jcBaHUsS YEIOBEKA: TCHHBIC OOJIE3HH,
00JIe3HU C HACJEJACTBEHHOM MpPeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W reHeparuBHble MyTauud. CTBOJOBbIE KIETKU. [IpUHIUIIBI
3I0POBOTO 00pa3a MKU3HU, TUATHOCTHKH, TPOPMIAKTUKA U JICUCHUS TEHETUYECKHUX
Oone3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHME. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHU YEIOBEKa.

JlemoHcTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBumos.

Tabnuibl u cxembl: « MOHOTHOPHUIHOE CKPEIIMBAHKE U €T0 ITUTOTCHETUYECKasI
OCHOBA», «3aKOH PACIICTIJICHUS U €r0 IIMTON€HETUYECKasi OCHOBa», «3aKOH YUCTOTHI
ramer», «lurubpuaHoe ckpemmBanuey, «Llutonornyeckre OCHOBBI AUTUOPUTHOTO
CKpeluBanusy, «Menosy, « B3aumMoaencTBue ajielibHbIX TEHOBY, «[ eHeTnueckue
KapThl pacTEHUH, )KUBOTHBIX M 4eJOBEKa», «I eHeThka moJia», «3aKOHOMEPHOCTH
HACJIEIOBAHUs, CLEIUICHHOTO C MOJIOM», «KapuOTHIIBI 4enoBeKa U KUBOTHBIX,
«Bunpl uzmeHunBocT», «MoaudukamonHas HU3MEHUYMBOCTHY, «HacnemoBanue
pesyc-hakTopay, «I'eHeTrka rpynn KpoBu», «MyTalMoHHAs U3MEHYUBOCTD.

O6opynoBanue: Mojaenu-ammIukanmun «MOHOTHOPUIHOE CKpEITUBAHUE,
«Hemonnoe npomunHupoBanue», «JlurubpugHoe ckpemuBanue», <«llepekpéct
XPOMOCOM», MEKPOCKOTI 1 MUKpoTipenapart «Jlpo3odumnay (Hopma, MyTariu GOpMbI
KPBUIbEB M OKPACKH Tela), repbapuii «['opox moceBHOM».



JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabGopatopHas pabota Ne 5. «V3ydeHwe pe3ynbTaTOB MOHOTHOPHIHOTO M
JTUTUOPUTHOTO CKPEUTUBAHUS Y APO30(UIbI HA TOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yueHue MoauUKAIIMOHHON N3MEHUNBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOW.

JlabGopaTtopHas pabora Ne 7. «AHamM3 MyTanuid y Ipo30(uiIbl Ha TOTOBBIX
MUKpOIpenapaTax».

[Ipaktuueckass pabora No 2. «CocTaBlieHME U aHAJIW3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuusi opranu3mMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuys Kak HayKa M IMPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHUKALUS.
VYyenue H. U. BaBuiioBa o eHTpax MPOUCXOXKACHHUSI U MHOTO00pa3usl KyJIbTYPHBIX
pactenuil. LIeHTpbl NpOUCX0XKACHUS JOMAIIHUX KUBOTHBIX. COpPT, MOPOJA, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIuU. MaccoBbIii U MHAUBUAYAIbHBIN OTOOPHI B
CEJEKIIMM pPACTEHUNM U KUBOTHBIX. OIIEHKa JKCTepbepa. bIM3KopoacTBEHHOE
cKpeluBaHue — uHOpuAMHT. Yucras nuaus. CKpelmIMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHI.
OTtnanénnast rudbpuansanus u e€ ycnexu. MickyccTBeHHbII MyTareHes u nojyyeHue
MOJUIUIOUIOB. JIOCTHKEHUS CEJIEKIMU PACTEHUM, )KUBOTHBIX U MUKPOOPIaHU3MOB.

buoTtexHonoruss kak oOTpacib MPOU3BOACTBA. |'€HHAs HMHKEHEpHUs. ITarbl
co3ganusi pexomOuHantHod JIHK wu TpaHcrennbix opranu3zMoB. Kierounas
nHxeHepus. Kietounsle KynbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KiioHupoBaHue BBICOKONPOIYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPIraHU3MOB.

Okojoruueckre W dTtudeckue  mpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpauumu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. [I. Kaprneuenko, M. O.
HMBanHos.

Tabnuipl U cxeMbl: Kapta «lIeHTphl NPOUCXOXKACHUS W MHOTO00pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoapl 1oMaliHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuauzamus», «Padotel akagemuka M. @. liBaHoBay,
«Ilomunnounus», «OO0beKTH OWoOTEexHONOTHNY, «KileTouHble KymbTyphl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U nepeHOC TEHOB, XPOMOCOM).

OO6opynoBaHue: MYJISKH TUIOJ0B U KOPHETIIOAOB AIUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS .

JlabopaTtopHble M mpakTHYecKHe padoThI:

Okckypeust «OCHOBHBIE METOJABI M JOCTHXKEHUSI CENEKIMU PACTEHUU U
JKMBOTHBIX (Ha CEJIEKIIUOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,



COPTOUCIIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AWCTBO, JabOpaTOpHIO
arpOyHHBEPCHUTETA WM HAYYHOTO LEHTPA)».

11 KIIACC

Tema 1. DBoIIOLIHOHHASE OHOJIOTHS.

[IpeAnocbuUIKM BO3HUKHOBEHHS 3BOJIONMOHHON TEOPUH. DBOJIIOIMOHHAS
Teopust U €€ MeCTO B OUOJIOTMHU. BiusiHue >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OHOJIOTUU U APYTHX HAYK.

CBuzerenscTtBa HBoMoIMU. [lameoHTONOrMYECKHE: MOCIEI0BATEILHOCTD
NOSIBJICHUS BHUJOB B MaJICOHTOJIOIMUYECKON JIETONMCH, NEPEXOJHbIE (OPMBIL.
buoreorpaguyeckue: cxoncTso U paznuuue ¢payH U (Gaop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHUE: CXOACTBA M PA3IUYMsl SMOPHOHOB pa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHbIC, AHAJIOTUYHbIE,
pPYJIMMEHTAapHBIE OpraHbl, aTaBU3Mbl. MOJIEKYyISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXAaHU3MOB HACJEJICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKMX NyTeH y BceX
OpraHU3MOB.

OomonnoHHass Teopus Y. JlapBuna. IlpeanochUikM BO3HUKHOBEHUS
JnapBuHU3Ma. JIBHKyIME CHJIBI 3BOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAs] U3MEHUYHUBOCTb,
O0opb0a 3a CyIIecTBOBaHHE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopusi 3Bororuu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBosornus. [lomynsnus kak eAMHUIA BUAA U SBOJIIOLUU.

JBrokymme cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupoje. MyTallMOHHbBIN
Ipolecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lOMyNsLMOHHBIE BOJHBI U JIpeid
reHoB. M30isnust 1 Murpanus.

EctecTBeHHbIl 0TOOp — HampaBisgiomuii Qakrop sBoiouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoOIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BOdIOUUU. [Ipumepsr
MPUCTIOCOOJICHHUI Y OpraHu3MOB. ApoMoph03bl U UIUO-aTaNTAIHH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUJ1I000pa30BaHus: TeorpaduuecKoe, IKOJI0rHIeCcKoe.

MakposBomorusi. PopMbl  IBOMIONUU:  (uUileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHasl, napauienbHas. HeoOpaTtuMocTh 3BOMIOIUH.

[IporucxoxieHrne OT HecleUUaTu3UpOBaHHBIX NpeakoB. [Iporpeccupyromas
crnenuanu3anus. AJanTUBHas paguarius.

JdeMoHCTpanuu:

[Toptpetsl: K. JIunuei, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M.
bap, 2. I'ekkens, @. Mronnep, A. H. CeBepiios.



Tabmuis! 1 cxembl: «Pa3BuTHe OpraHMYEcKOro MUpa Ha 3emiiey, «3apoIbIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppObI  3a
CyllecTBOBaHHE», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB pacTEHUN»,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmuuy»,  «MyTanonHas
U3MEHUYHMBOCTB», «Apomopdo3by, «Unumoamantaumm», «OO0ImIas aereHepanus,
«/IBmxymue cuibel 3Boouun», «Kapra-cxema wmapmpyra nyremectBuas Y.
Jlapsunay, «bopbba 3a cymectBoBaHue», «IIpucrmocoOIeHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuE», « IKOJIOTMUYECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIAMU OKPACKH,
Ha0Op IUIOMOB U CeMsiH, KoyuieKius «[Ipumepsl 3alUTHBIX MPUCIOCOOJICHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAaIPaBICHUS 3BOJIIOLUNY, OOBEMHAA MOJEIb
«CTtpoeHue ToJIOBHOTO MO3ra IIO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJuleKiusa «DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHWi», wojnenp ammmkanus «llepekpéct
XPOMOCOM», BIIaXKHBIE ITpenapaTel « PazButue Hacekomoroy, « Pa3zButue asarymkmy,
MuKponpenapar «/Ipozoduna» (Hopma, MyTanuu GoOpMbI KPbUILEB U OKPACKH TENA).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHuE BHUIOB MO MOP(OIOTHUECKOMY
KPUTEPUIO».

JlaGoparopnas padota Ne 2. «Onucanue npucnoco0IeHHOCTH OpraHu3Ma 1 e€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHayuHble TpPEACTaBICHUS O 3apOXKJICHUM XW3HU. HayuHble TrUMoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHEpMHs. XHUMHUYECKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPTraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKIACHNE XUMUYECKOW IBOMIOINH. HavanpHbIe STansl
ounonornyecko sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHKHOBEHHME MpPOTOKJIETKU. llepBbie KIETKM W HX SBOJIOLMUS.
dopMHUpOBaHUE OCHOBHBIX TPYTI KUBBIX OPTraHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
npotepo3oiickass dpbl. l[laneo3olickas spa u €€ mepuojbl: KEeMOPUUCKUH,
OPZIOBUKCKHH, CUITyPUNCKUN, TIEBOHCKUH, KAMEHHOYTOJIbHBIN, [IEPMCKHUMU.

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

KaliHo3oiickags »3pa W €€ mNepuoAbl: MaJCOT€HOBbIM, HEOTE€HOBBIN,
AHTPOIOTE€HOBBIN.

XapakTepucTuKa KiIMMaTa M IeoJIOTMYECKHX IMporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHud u
KUBOTHBIX. [l0osiBIIEHNE, paclBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.



Cucrema OpPraHMYECKOro Mupa Kak OTpaxeHue 3BoJoUHH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLHA YeTOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeacTaBieHuil o
MPOUCXOKJICHUHM YeJIoBeKa. MeTronbsl HW3ydeHus anTponoreHesa. (CxolcrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBrxyiue cuibl (pakTopbl) anTponorene3a. HacineacTBeHHass UBMEHUUBOCTh
U eCTeCTBeHHbIN 0TOOp. OOIIeCTBEeHHBIN 00pa3 >KM3HHU, U3TOTOBICHUE OPYIUi
TpyZAa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTA/IUM U BETBU SBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbld, Yemoek npsaMoxoasammii, YemoBek HeaHIEpTAIbCKHM, YenoBek
pa3yMHbIil. Haxonku HCKOmaeMbIX OCTaTKOB, BpPEMS CYILECTBOBAaHHMS, 00JIacTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUsL.

Yenoeueckre pacbl. OCHOBHblE  OOJbIIME  pachl:  €BPONEOUIHA
(eBpasmiickasi),  HErpo-aBCTpaJioMJHas  (PKBAaTOpUalbHAsA),  MOHIOJOUIHAS
(a3maTcko-aMepuKaHckas).  UepTbl  MPUCHOCOOJEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHHS. EIMHCTBO 4YenoBEYECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
apBuH.

Tabmuipel 1 cxembl: «Bo3nukHoBeHne ComaHEUHON cucTeMbl», «Pa3BuThe
opraHuuyeckoro wmupa», «PactutenpHas kieTtka», <OKuMBOTHas  KIeTKay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHas CHCTEMa OPraHWYECKOIO MHUPAY,
«CpaBHEHHE aHATOMHMUYECKMX 4YEepT CTPOCHHUS YEJIOBEKa M 4YeJIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa NAJICOHTOJOIMYECKHMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «pesuune moam», «llepsbie
COBPEMEHHBIE JTI01», «HemoBeuecKrue paco».

O6opynoBanue:  mymsiku — «lIpoucxoxaeHue  yemoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTalblld, KPOMaHbOHIA), CIENKH WIH
U300pKEHHUSI KAaMEHHBIX OpYyJIud NEepBOOBITHOTO YenoBeKa (KaMHHU-YOIIEPHI,
pyomna, ckpebiia), TEOXpoHOJOTHMYecKas Talnuna, Kouiekuus «DopMel
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadOThI:

[IpakTudeckas pabora Ne 1. «M3ydyeHue UCKOmaeMbIX OCTATKOB PAacCTEHUU U
KUBOTHBIX B KOJUIEKLIUSX).

OKCKypcHsl «IDBOJIOLUSA OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3msl U OKpYysKaoUIas cpeaa.



DKoJIOrHs Kak HayKa. 3aJaud ¥ pa3aeibl 3KOJOTHA. MeTOabl 3KOJIOTHYECKUX
UCCJIEI0BAHNN. DKOJIOITMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnoTHyeckue, OWMOTHYECKHME U AaHTPOIOreHHbIE. JleMCTBUE HKOJIOTHYECKUX
(GhaKTOpPOB Ha OPTAHU3MBI.

AOGuoTtndeckue (HakTophl: CBET, TEMIIEpaTypa, BIaKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornyeckne puTMsl.

buotnueckue axkTopsl. Buibl OnOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIUS,
XUIIHAUYECTBO, cUMMOMO3 U ero (opmel. I[lapazutusm, koomepanusi, MyTyaau3M,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJEOHWYECTBO). AMEHCAINU3M, HEUTpaIu3M.
3HaueHue OMOTHMYECKHX B3aUMOJEHCTBUI Al CYyIIECTBOBAHUS OpPraHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH mnonyysauud. (OCHOBHBIE IOKa3aTeian
NOMYJISIUMU: YHUCIEHHOCTh, IJIOTHOCTh, POXJIA€MOCTh, CMEPTHOCTb, MPHUPOCT,
Murpanys. J[mHaMuKa 4ACIEHHOCTH MOIYJISILUU U €€ PeryJIsaius.

JdeMoHCTpauu:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabnuipl u cxembl: kapta «lIpupoansie 30HbI 3eminy, «Cpenbl 0OMTaHUS
opranusmoBy», «®Poronepuoanusm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU MOMYJISIUU HHPY30puu-Ty penbkny», «[lumessie nenm».

JlaGopaTopHblie 1 NpaKkTHYeCKUE padoThI:

JlaGoparopnas pabota Ne 3. «Mopdosnornyeckre 0COOEHHOCTH PacTEHUN U3
Pa3HbIX MECT OOMTaAHUS.

JlabopaTtopHas pabota Ne 4. «Brnusiare cBeta Ha pocT U pa3BUTHE YEPECHKOB
KOJIeyCcay.

[Ipaktuueckas padbota Ne 2. «IloncyéT NI0THOCTH NOMYJSLUNA Pa3HbIX BUIOB
pacTeHUu.

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

Coo0miecTBOo opraHu3MoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHUIOBas,
MPOCTpaHCTBEeHHAsA, Tpoduueckass (mumeBas). Buabl-momuHanTtel. CBsizu B
OHOIIEHO3E.

Dkonoruuecknue cuctembl (dkocucteMsbl). [loHsaTHe 00 »skocucTemMe W
ounoreoneHo3e. @OYHKIUOHAIBHBIE KOMIIOHEHTBl 3KOCUCTEMBL: MPOIYLIEHTHI,
KOHCYMEHTBI, peAYLEHTbl. KpyroBopoT BEHIECTB U NOTOK 3HEPIHUHU B IKOCUCTEME.
Tpoduyeckue (muiieBbie) ypoBHU 3kocucTeMbl. [TumeBsie nenu u cetu. OCHOBHBIE
MOKa3aTelid KOCUCTeMbl: OHoMacca, MPOAYKIUS. DKOJIOTHYECKHUE MHPAMMIIbI:



OPOAYKUMH, YHUCIEHHOCTH, Ouomacchl. CBOWCTBA 3SKOCHUCTEM: YCTOWYUBOCT,
camoperyJisinus, pazputie. CyKIueccus.

[IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP U pEeK. DKOCHCTEMA XBOMHOIO
WM IIAPOKOJIUCTBEHHOTO Jieca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornueckoe u X03sHCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak (akrtop ycroWunBocTH dKocucTteM. CoxpaHEHHE
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. I'panuiipl, coctaB U CTpyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
I00aNbHOW 3KOCUCTEMBL. J[MHamMHuYeckoe paBHOBecM€ M oOOpaTHasi CBS3b B
ouocdepe.

KpyroBopotsl BemiecTB 1 OMOr€OXMMHUYECKHE LIUKIIBI 3JIEMEHTOB (yTiIepoaa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUS B Onocdepe.
['1o6abHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHM€e NPUPOBI U yesoBedecTBa. CoxpaHeHue OnopaznooOpasus
KaKk OCHOBa ycToiunBocTH Ouocgepbl. OCHOBAa palMOHAIBHOIO YIPaBICHUS
MPUPOIHBIMUA PECYPCAMU U UX UCIONb30BaHue. JlocTH)eHus: OMOJIOTUN U OXpaHa
MIPUPO/IBI.

JlemoHcTpanum:

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

Tabmuubr u cxemsl: «llumessie nenm», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coolmiecTBa», «llenmu nuranusy, «IKoJoTHUYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOIMCTBEHHOTO JIeca», « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneno3s Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOITOTE€HHBIEC BO3JAEHUCTBUS HA IPUPOAY», « BakHENIIINE UCTOYHHUKHU 3arPSI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIIas cocTaBistomas ouochepon»,
«®aktopel  gerpamauumu  nouB»,  «llapuHukoBblii  3ddekT»,  «DakTophI
paIMoOaKTUBHOTO 3arpsi3HeHus Ouocdepn», «OO0mas cTpykrypa Ouochepsn,
«Pacmipoctpanenue xu3Hu B Ouocdepe», «O30HOBBIA d3KpaH Ouocheps»,
«KpyroBopot yriepozaa B Ouocdepe», «Kpyropopot azoTa B Ipupoae».

O6opynoBanue: Mojaelb-anmukanus «TUnudHble OMOIIEHO3bI», TepOapwii
«PacTtutenbHbie coob1IecTBaY, KoJuieKuuu «buoiienos», « Bpenurenn BaxxHEUIINX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp», FepOapuu 1 KOJUJIEKIUUA PACTEHUIN U dKUBOTHBIX,
IPUHAJIEKAIINE K Pa3HBIM IKOJIOTMYECKUM TpynaM oJHoro Buaa, KpacHas kaura
Poccuiickoii @enepanuu, H300paxeHUs] OXpPaHAEMBbIX BHUIOB pACTCHUU U
YKUBOTHBIX.



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

Cormacho ®I'OC COO, ycraHaBiaMBaKOTCd TpPeOOBaHUS K pe3yJibTaTaMm
OCBOGHMsA  OOyyalolMMHUCSA TMpPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJbBTATBI

B cTpykType JTHYHOCTHBIX PE3YJIBTATOB OCBOCHHUA Mpeamera «buosorusy»
BBIJICJICHBI CIIEAYIONINE COCTABIIAIONINE: OCO3HAHHWE O0YYaIOIIMMUCI POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HaJWYhe MOTHUBAIlMM K  OOyYeHHI0O  OHOJIOTHH,
I[eJICHANPABJIICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHS OHOJOTHYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH [IEHHOCTHO-CMBICJTOBBIMM  YCTaHOBKaMH, NPUCYIIMMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAIMYME OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1LICJIA U CTPOUTH KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeameTra «buonorus» AoCTUTraroTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIHHOM JEATCIBHOCTH B COOTBETCTBUU C
TPAJIUILIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMUA, UICTOPUUECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMHM, TPUHSATHIMA B OOINCCTBE MpaBUIaMHU M HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT IMpOIlecCaM CaMOIIO3HAHHUS, CAaMOBOCIIUTAHHS U
CaMOpA3BUTHUA, PpA3BUTUA BHYTPEHHEHM TMO3ULMU JIMYHOCTH, NATPUOTU3MA,
YBAXEHHUS K 3aKOHY M MPABOMOPSIAKY, YEIOBEKY TPyJa U CTapLIeMy MOKOJCHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHUS K KYyJIbTYPHOMY HACJICAUIO U
TPAAUIIHSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoae u
OKpYXaroUIen cpelie.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mnpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  yOEXKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
ONBITA M OMNbITA JICSITEILHOCTH B MPOIIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUM
BOCHIUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHCKOTr0 BOCTIUTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB M 00S3aHHOCTEH, YBaXKCHHE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUECKOU JIESITEIIbHOCTH MPHU CO3JJaHUU YUEOHBIX
MPOEKTOB, PEIICHUH YYeOHbIX U TO3HABATENbHBIX 3a/a4, BBIMOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaXUTEIbHOIO
OTHOIIEHUS! K MHEHHUIO OINMOHEHTOB IMpHU OOCYXIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOMN JEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakTIaHCKOW MEHTUYHOCTH, TAaTPUOTU3MA,
YBKEHHS K CBOEMY Hapoy, YyBCTBA OTBETCTBEHHOCTH mepea PonnHoi, ropnoctu
3a CBOM KpaH, CBOK PoauHy, CBOM S3BIK M KYJIBTYPY, IPOIUIOE U HACTOSILEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOIHOMY HACJIEAUIO U MaMSITHUKAM TPUPO/IBI,
JTOCTUXEHUSM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHHWBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amute OTedyecTna,
OTBETCTBEHHOCTH 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUMCKOIO HApPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHWBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOIO TIPUHATHUS LEHHOCTEM CEMEMHOM JKW3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOLICHUH;



MOHMMAHHUE YMOIMOHAIBHOTO BO3/ICHCTBHUSI )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢pusnyeckoro BOCNUTAHUA, (POPMHUPOBAHUS KYJILTYPbI 3/10POBbSI U
IMOLMOHAJIBLHOIO 0JIaronoJIy4Yns:

MOHMMAaHUE U peann3aliys 310pOBOTo 1 6€30MacHOro o0pas3a *Ku3HU (310pOBOE
MUTaHue, COOJTIOICHIE TUTUEHWYECKUX MMPABUIT U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHM W OTHbIXa, peryjsipHas (Qusuyeckas akTUBHOCTh), OEpEKHOTO,
OTBETCTBEHHOTO M KOMIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (PU3MYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE I1EHHOCTU TPaBUJ HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/ICH;

OCO3HAHHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
QJIKOTOJIs, HAPKOTUKOB, KYpEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYAOIIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTUYECKOH M COLMAIBHON
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOSATEIHLHO
BBITIOJIHATH TAKYyIO JEATEIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaM MpophecCHOHAIBHON AESTENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKHU 11eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UICTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIIECTBOBAHUS;

MOBBINICHUE YPOBHS OKOJOTUYECKON KYyJNbTYphl: TMPUOOPETEHUE OIbITa
MJJAHUPOBAHUSI TIOCTYNIKOB U OIEGHKH WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYIKAIOIIEN CPEBI;

OCO3HAaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
peuieHus;

CIIOCOOHOCTH UCIOJIB30BAThH MPUOOPETAEMBbIE TTPU N3YUECHUU OMOJIOTHH 3HAHHUSI
M yYMEHHUS TNpHU PEIICHUH MpoOJieM, CBSI3aHHBIX C  paldOHAJbHBIM
IPUPOAOIOIb30BaHUEM  (COONIOACHHE  TpPaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHY BHIOB,
aKOCUCTEM, Orochepsr);



AKTUBHOE HENPUATHE NEUCTBUN, IPUHOCAILNX BPEA OKPYKAIOLIEH TPUPOTHON
cpene, yMEHHe MPOTHO3UPOBATh HEOJIArOMPHUSITHBIE SKOJOTHYECKHE MOCIEACTBHS
PEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HaJIM4HUE PA3BUTOIO IKOJIOIMYECKOTO MBILIUICHHUS], YKOJIOTMYECKON KYJIbTYpBI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMH B ITO3HABATEJIBHOM, KOMMYHHKAaTHBHOM M COLMAJIBHOM
IIPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B IIPAKTHUYECKOMN IEATEIBHOCTH IKOJIOTUYECKOU
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHMS:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JMAJOre
KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJHUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YHUTATENBCKOM KYJBTYpbl Kak CpeIcTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

MOHMMAaHUE crerudUuKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJik B
(OpMHpPOBAHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
NPEACTaBICHUS] 00 OKpPYXalolleM MHpPE KaK O €AMHCTBE MPUPOJIbI, YEIOBEKa U
oOmiecTBa, B IMO3HAHUMM MPHUPOJHBIX 3aKOHOMEPHOCTEH U pEeHIeHHH MpodieM
COXpPAaHEHMs IIPUPOJIHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHus: HOBOIO YpPOBHS PAa3BUTUSA MEAMIIMHBI, CO3JIaHHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  pellaTh pPEecypcHble  MNpPOOJIEMBbl  Pa3BUTHS
YeJI0BEYECTBa, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTUYECKUX MPOOIeM U
o0ecrieueHuss  Mepexoja K  YCTOMUYMBOMY — pa3BUTHIO,  pallOHAJIbHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OWOJOTMYECKUX 3HAaHUHM B LEJIX
NOBBIIICHHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHUpyeMOit
IIPU U3y4YEeHUU OMOJIOTHH;

MMOHMMAHUE CYLIIHOCTH METOJOB ITO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IMOJy4YaeMble 3HAHWUA JJs aHaiu3a |
OOBSICHEHHSI SIBICHUIN OKPYXAIOIIET0 MUpPa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOUEHHMS] HAa OCHOBE HAy4yHbIX (DaKTOB H
MMEIOIINXCS JaHHBIX C LEJIbI0 TIOJIy4YEHMsI JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
peleHust mpo6sieM B PeabHBIX )KU3HEHHBIX CUTYAIIHAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIbHOCTH, T'OTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO M UCCIIEIOBATEIBCKYIO AEATEIbHOCTh MHIUBUAYAIbHO U B IPYIIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HEMpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUM MO OWOJOrMU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTSIMH.

METAIIPEJMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yJbTaThl OCBOEHHs yueOHoOro npeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YUAIOLIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaKArOLIUe
LEJIOCTHOCTh HAy4YHON KapTHHBlI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, THMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIeI0BaHNE, HAOII0IEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCAIbHbBIE
yueOHble JeHCTBUA (MO3HABaTEIbHbIE, KOMMYHHUKATHUBHBIEC, PETYJSTUBHBIE),
obecneunBaomye GopMrupoBanrue (yHKIMOHAIBHOW IPaMOTHOCTH U COLIMAJIbHOM
KOMIETEHIIMM  OOYyYarolMXcs, CHOCOOHOCTh OOy4YaroIUXCsl HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCLIUIIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
yueOHbIE IeMCTBUS B TO3HABATEILHON U COLIMAIBHON MIPAKTHUKE.

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU MO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 0a30Bble JJOrHYecKue JeCTBUSI:

CaMOCTOATENBbHO  (QOpMYyNHpOBaTh U aKTyaJM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IMPU OCBOCHHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CpaBHEHHUSI, KJIaccU(pUKaIi, 0000IIEeHNs ), PACKPHIBATH CMbICI
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTH)KEHHSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 0ObsICHEHUSI (DAaKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE pPACCYKIEHUs (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS B PAaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IIPUMEHATH CXEMHO-MOJIEIIBHBIE CPEACTBA VISl ITPEACTABIICHUS CYILIECTBEHHBIX
CB36M M OTHOUIEHMH B H3Y4YaeMbIX OHOJOTMYECKMX OOBEKTaX, a TaKxkKe
IPOTUBOPEUHI PA3HOTO POAA, BBISIBICHHBIX B Pa3IMYHbIX HHYOPMAIIMOHHBIX
MCTOYHHKAX;



pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepHaATbHBIX M HEMAaTEPHUATILHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIbHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IEJISIM, OTICHUBATh PUCKHU TIOCTICICTBUN ACSITEITLHOCTH;

KOOPIMHHUPOBATH U BHITIOJIHATH PaOOTY B YCIOBHUSAX PEAbHOTO, BUPTYaJIbHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 0a30BbI€e MCCIIEI0BATEIbCKHE NeiiCTBUA:

BJIQJICTh HaBBIKAMHU YY€OHO-UCCIICIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HAaBBIKAMHM  pa3pelieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOMCKY METO/IOB PEIICHUS IPAKTUICCKUX 3aa4, TPUMEHEHHUIO
Pa3TUYHBIX METOJIOB TIO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHBIE BHUJBI JCSITEIBHOCTH M0 TOJYyYEHHUIO HOBOTO
3HAHMS, €r0 HWHTEPHpETalnH, MNPeoOpa3oBaHUI0 U TNPUMEHEHHIO B YUYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUH YICOHBIX U COITUATBHBIX IIPOCKTOB;

dbopMHpOBaTh HAYYHBIN TUI MBINIJICHUS, BIAJCTh HAYYHOW TEPMUHOJIOTHEH,
KJTFOUEBBIMHU MTOHATUSIMHU U METO/IAMH;

CTaBUTh H (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa3oBaTEILHOU
NESATETLHOCTH U KU3HEHHBIX CUTYaIIUSIX;

BBISIBIIATH TPUIUHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UpOBaTh 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUS, HAaXOAUTh apTyYMEHTHI JJIs JOKa3aTeIhCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIIICHUS,

aHAIM3UPOBAaTh TIOJNYYCHHBIE B XOJE pEIICHUs 3aJaydl  pPe3yJbTaThl,
KPUTUYECKU OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

OCYIIECTBJISATh IIEJICHATIPABICHHBIA TMMOUCK TIEPEHOCAa CPEACTB U CIIOCOOOB
JeNUCTBUS B MPOGECCHOHANTBHYIO CPENy;

yMETh TIEPCHOCHUTHh 3HAHUS B IMO3HABATEIBHYIO M TPAKTHYCCKYIO 00JIacTH
KU3HEICITCIILHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC WJCH, MpeJjiaratb OPUTHHAIBHBIC MOIXObI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JIOTYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

3) pabora ¢ uHpopmaumeii:

OPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX HH(OpMaImH (TeKcTe y4eOHOTO
nocoOusi, HAYYHO-TIOMYJISIPHOW JUTEpaType, OWOJOTUYECKHX CIIOBapsSX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax NaHHbIX, B VHTepHETE), aHaIM3UPOBATH
WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHHS], KPUTUIECKH OIICHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;



dbopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHbIE METOMABI MPU TMOUCKE U
otbope Omosornyeckoil mHGOpMaIMU, HEOOXOIUMOU I BBIMOTHEHUS y4EOHBIX
3aj1ay;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBAThH KYJbTYpPYy aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Jpyroe);

UCIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBe CpeAcTBa Mpu padoTe ¢
OMOJOrMyeckod HHPOpMalUME: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHe 3HaKU W CUMBOJBI, (OpPMYJibl, aOOpeBUAaTypy, HOMEHKIATYpY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJIIHOCTH;

BJIAJETh  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  MH(OpManuwy,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBiaeHue YHMBEPCAJIbHBIME KOMMYHUMKATHBHBIMH 1eHCTBUSMMU:

1) o61enme:

OCYIIECTBISATH KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM JTUCKYCCHUU O CYIIECTBY OOCykaaemMoi TeMbl (YMEHHE 3a/71aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCHUTENIbHO BBINOJHEHHUS MpeiaraeMomn
3aJlayy, YYUTBIBaTh MHTEPECHl U COTJACOBAHHOCTH IMO3UIMUI JPYTUX YYaCTHUKOB
JIAaJIoTa UK IUCKYCCUU);

pacro3HaBaTh HEBepOalibHblEe CpeJCTBa OOIICHMs, IMOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUJIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CUTyaluH,
YMETh CMATYaTh KOHPJIMKTHI U BECTH IEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMH CHOCOOaMM OOILEHUS U B3aUMOJECHCTBHUS, MOHUMATH
HaMEPEHUs IPYTUX JIIOJIeH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme hopMyIupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHasi 1eITeJIbHOCTD:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThI MpU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIIOBBIX (HOPM B3aMMOJEHCTBUS MPHU PEIlIeHUH Y4eOHOH 3a1auH;

BBIOMPATh TEMATHUKy M METOJbl COBMECTHBIX JEUCTBHI C YYE€TOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIMHUPOBATh ACHCTBUS MO €€ JOCTUKEHHUIO: COCTaBISATh IJIaH JCHCTBUH,



pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/1a M KAXI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Mpe/iaraTb HOBBIE TIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHne YHMBEPCATbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranuzamnus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBIICEHUA NpPOOJIEM U UX
pelIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUSIX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSX M IOCTYIIKax MO OTHOLIEHUIO K YKUBOMW IPUPOJIE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYILECTBIISATh MO3HABATEIbHYIO NESATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBAThH COOCTBEHHBIEC 3aJlaud B 00pa30BaTEIbHON
JEATEIIbHOCTH M )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUMH;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacHIMPATh PaMKH Y4EOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPENOYTECHUN;

JieN1aTh OCO3HaHHBIN BHIOOD, apTyMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 34
pelIeHuE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrOoCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW DSPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHWUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBHUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAHMM, MCIOJb30BaTh MPUEMBI pe@IIeKCUU ISl OLEHKU CHUTYalllH, BHIOOpA
BEPHOIO PEILICHHUS;

YMETh OLEHUBATh PUCKM W CBOEBPEMEHHO IPUHUMATH PELIEHUS M0 HX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NPU aHaIu3€ pe3yJbTaToB
NEATEIIbHOCTH;



3) npuHATHE ce0d U APYIUX:

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHAMATh MOTHMBBI M apryMEHTBl JAPYTMX I[PU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIIMH JPYTOro YeJIOBeKa.

IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarhl OcBOeHHMs mporpammbel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueOHoro npeamera «buoaorus»
Hay4yHbI€ 3HAHUSA, YMEHHUS U CHOCOOBI IEHCTBUN MO OCBOEHUIO, HHTEPIPETALUU U
peo0pa30BaHUI0 3HAHHM, BUbI JESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUU B PAa3jMYHBIX YUYEOHBIX CHTyalUsX, & TAKKE B PEalbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
pe3yJbTaThl PEACTABICHBI IO roJIaM 00yUYEHUSI.

[TpenMeTHbIe pe3yapTaThl OCBOEHUsS ydeOHoro npeamera «buonorus» ¢ 10
KJjlacce NOJIKHBI OTPaKATh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U PO OMOJIOTMH B CUCTEME HAy4YHOIO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBaAHMM COBPEMEHHOH €CTEeCTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAyYHOTO MHMPOBO33PEHHs, O BKJIAJE POCCHMCKUX M
3apyOEKHbIX YYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA ISl pELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE paCKpbIBATh COJEpKAHUE OUOJOIMYECKUX TEPMUHOB MU TOHSITHM:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I13M (0OMEH BEIIECTB U MPEBPAIEHUE SHEPTHH ),
romMeoctas (caMoOperyjsinusi), ypOBHEBas OpraHu3alUsi O KUBBIX CHCTEM,
CaMOBOCIPOU3BEICHHE (PEPOIYKIIHUSA), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Hu3JlaraThb OWOJIOTMYECKHUE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsl, LEHTpaJibHas JIOTMa MOJIEKYJSIpHON Ouosoruu), 3axoHsl (I
Mengens, T. Moprana, H. . BaBunoBa) u ydenus (0 meHTpax MHOT0OOpa3us H
MPOUCXOXKICHUSI KyJIbTYpHBIX pacTenuit H. V1. BaBuiiosa), onpenensiTe rpaHULibl KX
NPUMEHUMOCTH K KHBBIM CHCTEMaM;

yMEHHE BJaJleTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
ONMCAHUE YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHUI, OpraHu3alus U MpPOBEACHUE
OMOJIOTUYECKOT0 IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISABICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEeMbIMU BEJIWYMHAMHU, OOBSCHEHHE IOJYYEHHBIX PE3yJbTaToB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSITHH, TEOPU U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIBI
Ha OCHOBAHMH IMOJTYYEHHBIX PE3YJIbTATOB;



YMEHHUE BBIJEIATh CYIIECTBEHHBIC TPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHOT, OJHOKJICTOYHBIX W MHOTOKICTOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIIECTB M MPEBPAICHUSI dHEPTUM B KJIETKE, (HOTOCHHTE3A,
IJIACTUYECKOTO W DHEPreTHYecKoro oOMEHa, XEMOCHHTE3a, MHUTO03a, Meno3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIBLHOTO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

yMEHUE TPUMEHATH MOJYYCHHBIE 3HAHWS IS OOBSCHEHUS OMOJIOTHYCCKUX
MPOLIECCOB U SIBJICHUM, IJISl MPUHSATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOMN
JKU3HH C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYKAIOIIUX JI0JIeH, COO0/IEHUST HOPM IPaMOTHOTO TMOBEICHUS B OKPY Karolen
MPUPOTHON cpese, MOHUMaHHE HEOOXOIWMOCTH WCIOJIb30BaHUSA JTOCTHKCHUIN
COBPEMEHHOMU OHoI0OrNu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
PUPOOTIOIH30BAHNUS,

YyMEHUE pellaTh DJJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyl Ha MOHO- U
TUTHOPUIHOE CKpEIIMBAaHUE, CIICTUICHHOE HACJIEeIOBAaHNWEe, COCTaBIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHUs HACJIEeIOBAaHUS TPU3HAKOB Y
OpTaHU3MOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOIATH
npaBuia npu padboTe ¢ yueOHbIM 1 J1ab0paTOPHBIM 000PYA0BAHHUEM;

yMEHHUE KPHUTHYCCKH OIICHMBATh ¥ HWHTEPIPETUPOBATH HMH(POPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAMONIYIO TICEBIOHAYYHBIC 3HAHHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM MH(OpPMAIIUU, HAYIHO-TIOMYJISIPHBIC
MaTepHuabl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OMOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO3/1aBaTh COOCTBEHHBIE IMCHMEHHBIC M YCTHBIE COOOIICHHUS,
0000111251 OMOJIOTHYECKYI0 MH(OPMAIIUIO U3 HECKOJIHKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIH30BATh MIOHATHIHBIN armapaTt OMOJIOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS ydeOHOTrO Tipeameta «buonorus» 6 11
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpPMHPOBAHHOCTH 3HAHWHW O MECTE W POJI OHMOJIOTHH B CHCTEME HAy4YHOTO
3HaHHMS €CTCCTBEHHBIX HayK, B (OPMHPOBAHWH COBPEMEHHOW €CTECTBCHHO-
HAy4YHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOCKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (DPYHKIIMOHATHHOU
I'PaMOTHOCTH YeJIOBEKa JUTsl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHHUE PACKPHIBATH COACPKaHNE OMOIOTUYECKUX TEPMUHOB U MOHSATUM: BU/I,
MOMYJISAKS, TEeHOMOH, SBOJIONHS, ABWXKYIIHWE CHUIIBI ((aKTOPHI) SBOIIOIUH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHU000pa30BaHUE, JKOJOTHYECKHUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYLEHThI, KOHCYMEHTBHI, PEAyIEHThl, e MUTaHUA,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;



yMEHHE H3JaraTh OHOJOTHYECKHEe TEOpuH (SBOMIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapiieBoro cxoncrtea K. M. bapa, uepenoBaHusi rIaBHBIX HaIlpaBiICHUN H
nyteit sBomoruu A. H. CeseproBa, yuenust o 6uochepe B. 1. Bepnanckoro),
ONPENEATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

yMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIIOIEHUE U
ONMCAHUE YKUBBIX CHUCTEM, IPOLECCOB U SIBICHUWI, OpraHu3aius U MpPOBEACHUE
OMOJIOTUYECKOT0 IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISIBICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEeMbIMU BEIWYMHAMHU, OOBSICHEHHE IMOJYYEHHBIX PE3yJIbTaToB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSITHH, TEOPU U 3aKOHOB, YMEHHE JI€NIaTh BBIBOJIbI
Ha OCHOBAHMH IMOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTMYECKHX
OOBEKTOB: BUJOB, MOMYJALMUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolEHO30B U JKOCHUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACJIEACTBEHHOM
W3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMs, MPUCTIOCOOIECHHOCTH
OpraHU3MOB, JIEUCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpeHOca
BEIIECTB M TIOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX H3MEHEHUH B
HKOCHCTEMAax CBOEM MECTHOCTH, KpPyrOBOpOTa BEIIECTB U OMOr€OXUMHUYECKHX
IIUKJIOB B Onocdepe;

yYMEHHUE MPUMEHATH MOJYYEHHbIE 3HAHUS I OOBSCHEHUS OMOJIOTHYECKUX
IIPOILIECCOB W SIBJICHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
KU3HU C 1eNbplo obOecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsi U 3/I0POBbS
OKpY>KaIOIIUX JII0AeH, COOI0IEHUS] HOPM IPAMOTHOTO MOBEJCHUS B OKpY KaroIlen
OPUPOJIHON cpene, MOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUH
COBPEMEHHOW OMOJIOTUH ISl pAllMOHAIBHOTO MPUPOI0IOJIb30BAHUS;

yMEHHUE pelaTh 3JeMEHTapHble OMOJOTUYECKHUE 3a/layd, COCTABJISTh CXEMBbI
MEPEHOCa BEILIECTB U YHEPTUH B IKOCUCTEMAaX (LIETH NUTaHUSA);

yMEHHUE BBIMOJIHATh JTA0OPATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOIATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIIEHMBAaThb M HWHTEPHPETUPOBATH HUHPOPMALIUIO
OMOJIOTUYECKOTO  COJEPKAaHMSI, BKIIOYAIONIIYIO TICEBJIOHAYYHbIE 3HAHMUS U3
pa3IMYHBIX UCTOYHHUKOB (CpEeACTBA MAaccOBOW MH(pOpPMALMU, HAYYHO-MIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  TIJ0OaldbHBIE  SKOJOTMYECKHE  MPOOJIeMbl
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHMCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001m1asi OMOJIOTUYECKYI0 MH(POPMAIIMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
UCIT0JI30BATh MOHATUIHBIN anmapaT OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne i/

HaumeHnoBaHue pa3jesioB U TeM
NPOrpaMMmblI

buoiiorus kak Hayka

JKuBble cucTeMBl U HX OpraHu3anusa

XHUMHUYECKUH COCTaB U CTPOCHUC KIICTKH

)KI/ISHGHGHTGHI)HOCTI) KIJICTKHU

Pa3mHOXeHME 1 MHINBUIYaTbHOE Pa3BUTHE
OpraHU3MOB

HacnencTBeHHOCTh M H3MEHUYHUBOCTD
OpTraHnu3MOB

Ceneknust opranu3mMoB. OCHOBBI
OUOTEXHOIOT MU

KoauuecTBO 4acoB

Bcero

KoHTpoabHbI
e padoThbI

IpakTnyeckn
e padoThbl

0.5

1.5

DJIEeKTPOHHbBIE

(uudgposbie)
o0pa3oBaTtejibHbIE

pecypchbl

bubmnoreka IIOK
https://m.edsoo.ru/7f41¢29
2

bubmnoreka IIOK
https://m.edsoo.ru/7141¢29
2

bubmuorexa [JOK
https://m.edsoo.ru/7141¢c29
2

bu6nuorexa [IOK
https://m.edsoo.ru/7f41¢29
2

bubanoreka LIOK
https://m.edsoo.ru/7f41¢29
2

bubanoreka LIOK
https://m.edsoo.ru/7141¢29
2

bubnunorexa LIOK
https://m.edsoo.ru/7141c29
2




bu6nmmoreka [IOK
Pe3epBHOE Bpems 1 https://m.edsoo.ru/7f41¢29
2

OBIIEE KOJIMYECTBO YACOB I10

I[TPOIT'PAMME 34 0 4



11 KJIACC

HaumeHnoBaHue pa3aesioB U TeM
NPOrpaMmbl

Ne i/

DBOIIOIMOHHAST OMOIOTHS

BO3HHKHOBEHHE U Pa3BUTHUEC KU3HH Ha
3emiie

OpraHu3Mbl 1 OKpy’Karolias cpeaa

Coo0111ecTBa 1 DKOJIOTHYECKHUE CUCTEMBI

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB 110
[TPO'PAMME

KoauuecTBO 4acoB

Bcero KonTposbnel
e padoThI

9

9

5

9

1
33 0

IIpakTHYecKkHu
e padoThbI

0.5

2.5

DJIEeKTPOHHbBIE
(uudgposbie)
o0pa3oBaTejibHbIE

pecypchbl

bubnunoreka LIOK
https://m.edsoo.ru/7f41cc7
4

bubmnoreka IIOK
https://m.edsoo.ru/7f41cc7
4

bubnuorexa [JOK
https://m.edsoo.ru/7f41cc7
4

bubnuorexa [IOK
https://m.edsoo.ru/7f41cc7
4

bu6anoreka LIOK

https://m.edsoo.ru/7f41cc7
4







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

buoiiorus B cucreme Hayk

MeTo/1p1 TO3HAHUS )KUBOW TPUPOIBL.
[TpakTuueckas paborta Ne 1
«Vcnonb3oBanue pa3auyHBIX METOJIOB IIPU
W3Y4YEHUU OMOJIOTUUECKHX 0OBEKTOBY

buonornueckne cUCTEMBI, IPOLIECCH] U UX
U3y4YeHUe

XUMHYECKHNHU cOCcTaB KIeTKU. Boma u
MUHEpaJIbHBIE COJIH

benku. Coctas u crpoeHue 0eKoB

DepMeHThl — OMOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas pabora Ne 1
«3yyeHune KaTaauTHIeCKON aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMUJIa3bl UITH
KaTaiasbl)»

KoauuecTBO 4acoB

Bcero

KonTpoabHbl
e padoThbI

IMpakTuyeckn
e padoThbI

0.5

0.5

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.eds00.1ru/863e612
2
https://m.edsoo.ru/863e632a

bu6mmoreka [IOK
https://m.edso00.ru/863e612
2

bu6mmoreka [JOK
https://m.edsoo.ru/863e656
4

bu6mmoreka [IOK
https://m.edso00.ru/863e674¢

bu6mmoreka [IOK
https://m.edso00.ru/863e6b7
2

bu6mmorexa [IOK
https://m.edsoo.ru/863e6b7
2




10

11

12

13

14

15

16

17

VriaeBoapl. JIunuael

HyxknennoBbie kucinotsl. ATO

HcTtopust 1 MeToAbl U3y4eHUs KIETKH.
Knerounas teopus

Kietka kak 1niesnocrHas )KuBasi CHCTEMa
CtpoeHnue 3yKapruoTUYECKON KIIETKH.
JlabopaTtopHnas padota Ne 2 «M3yuenue
CTPOCHUS KJIETOK PAaCTCHUM, )KUBOTHBIX,
rpuOOB U OaKTepuil MO MUKPOCKOTIOM Ha
TOTOBBIX MUKpPOIIpENapaTax U UX OMHCAHHUE)»

OOMeEH BEIIECTB WX META00IN3M
dorocunaTe3. XeMOCHUHTES

DHepreTudeckuii oOMeH

JKu3HEeHHBIN UK KIETKHU. JleeHue KIeTKH.
Murtos. JJaboparopHas padota Ne 3
«Habmonenre MUTO3a B KII€TKaX KOHYHMKA
KOpEIIKa JyKa Ha TOTOBBIX
MHUKpOIpenapaTax»

buocunres 6enka. Peaknys MaTpuaHOTO
CUHTE3a

Tpaucasius — OuocuHTtes Oenka

0.5

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863e¢687
0

bu6mmoreka [JOK
https://m.edsoo.ru/863e6d5c

bu6mmoreka [IOK
https://m.edsoo.ru/863e6e88

bubmuorexa [JOK
https://m.edsoo.ru/863e6110
https://m.edsoo.ru/863e716¢

bu6mmoreka [IOK
https://m.edsoo.ru/863e766¢

bu6mmoreka [IOK
https://m.edso00.ru/863e¢7¢98

bu6mmoreka [IOK
https://m.edsoo.ru/863e7aae

bu6mmoreka [IOK
https://m.edsoo.ru/863e7dc4

bu6mmoreka [IOK
https://m.edsoo.ru/863e796¢

bu6mmoreka [IOK
https://m.edsoo.ru/863e796¢




18

19

20

21

22

23

24

25

26

Hexnerounsie (opMbI )KU3HH — BHPYCHI

@DopMBbI pa3MHOKEHHUST OPTaHU3MOB

Mertios

OO6pa3oBaHue U Pa3BUTHE MOJIOBBIX KIETOK.

OmnonorBopenue. Jlaboparopnast pabora No
4 «M3yuyeHue cTpoeHus NOJOBBIX KIETOK Ha
TOTOBBIX MUKPOITpEIIapaTaxy

I/IH,I[I/IBI/II[yaJ'IBHOG Pa3BUTHEC OPraHUu3MOB

I'enetnka — HayKa O HAaCJICACTBCHHOCTU U
N3MCHYHNBOCTHU

3aKOHOM€pHOCTI/I HacCJICOJOBaHHUA ITPU3HAKOB.

MonorudpuaHoe cKpeluBaHue

JurubpunHoe ckpenyBaHue. 3aKOH
HE3aBUCHMOTO HACJIEIOBaHUS TIPU3HAKOB

CueruieHHOE HacJel0BaHUE MPU3HAKOB.
JlaGopaTtopHnas pabota Ne 5 «M3yuenue
PE3yIBTATOB MOHOTHOPHUTHOTO 1
JUTHOPHUIHOTO CKPEIUBAHUS Y JPO30(hUIIbI
Ha TOTOBBIX MUKPOITpETapaTax»

0.5

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863¢e754
0

bu6mmoreka [JOK
https://m.edsoo.ru/863e81b
6
https://m.edsoo.ru/863e831¢
bubmuorexa [JOK
https://m.edsoo.ru/863e¢714a

bubmuorexa [JOK
https://m.edsoo.ru/863e81b
6

bu6mmoreka [IOK
https://m.edsoo.ru/863e843
6

bu6mmoreka [JOK
https://m.edsoo.ru/863e8612

bu6mmoreka [IOK
https://m.edsoo.ru/863e887
8

bu6mmoreka [IOK
https://m.edso0o0.ru/863e89a4

bu6mmoreka [JOK
https://m.edso0.ru/863e8c60




27

28

29

30

31

32

33

34

I'enernka moia. HaCJ'Ie,Z[OBaHI/Ie IIPHU3HAKOB,
CHCIIJICHHBIX C ITIOJIOM

N3menunBocTh. HeHacnencrsenHas
W3MEHYHMBOCTh. JIJabopaTopHas padora Ne 6.
N3yuenne MmoaupuKammoOHHON
M3MEHYUBOCTH, IOCTPOCHHE BapHALIMOHHOTO
psia U BapualluOHHOW KPUBOW»
HacnenctBeHHas HN3MEHYHBOCTb.
JlaboparopHas pabota Ne 7. «AHanu3
MyTalui y 1po30(UiIbl Ha TOTOBBIX
MUKpOIIpenaparax»

I'eHeTnka yenoBeka

PesepBHeIit ypok. O000IICHHE 110 TEME
((HaCJ’IeI[CTBeHHOCTI) 1 USMECHYUBOCTH
OpTraHU3MOB»

CCJ'ICKI_II/ISI KaK HayKa U Imponecc

MeTo1bl M JOCTUKEHHUS CENEKIIMU PACTEHUIA
U KUBOTHBIX

broTtexHomorus Kak 0Tpaciib MPOU3BO/ICTBA

OBUIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

34

0.5

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e8c60

bu6mmoreka [JOK
https://m.edsoo.ru/863e8efe

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe

bu6mmoreka [IOK
https://m.edsoo.ru/863e8d7
8

bu6mmoreka [IOK
https://m.edso00.ru/863e921
4

bu6mmoreka [JOK

https://m.edsoo.ru/863¢921
4

bu6mmoreka [JOK
https://m.edso0.ru/863¢933
6




11 KJIACC

Ne i/

Tema ypoka

DBOJIIOIHS U METOJIBI €€ U3YYCHUS

HcTopus pa3BuTHS NpeAcTaBIeHUl 00
HBOJIIOLIUU

MukposBoiatronus

[Momynsaus Kak dJeMEeHTapHas €IUHHIIA
BUJIa U HBoIoIMU. JlaboparopHast pabota Ne
1 «CpaBHEHHME BUIOB IO
MOP(OJIOTHUECKOMY KPUTEPUIO»

JIBuoKkyue cuisl (351ieMeHTapHbIe (PaKTOphI)
IBOJIIOLUH

EctectBeHHbIi1 0TOOD U ero (hopMbl

Pe3ynbprarsl 3BOIOIUN:
PUCTIOCOOTIEHHOCTh OPTaHNU3MOB U
BHU1000pa3zoBanme. JlabopaTtopHas padora No
2 «Onucanne mpucriocoOIeHHOCTH
OpraHusMa 1 €€ OTHOCUTEILHOTO
XapakTepa»

HampaBnenus n myTH MakpO3BOJIIOIIMN

KoauuecTBO 4acoB

Bcero

KoHTpoJibHBI
e padoThbI

IIpakTH4eckn
e padoThbI

0.5

0.5

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/863eca20e
bu6mmoreka [IOK
https://m.edsoo.ru/863e¢957
0

bu6mmoreka [IOK
https://m.edsoo.ru/863e9cle

bu6mmoreka [IOK
https://m.eds00.ru/863e99¢6

bu6mmoreka [JOK
https://m.edso0o0.ru/863e9da4

bu6mmoreka [IOK
https://m.edso00.ru/863e9ed0

bu6mmorexa [IOK
https://m.edsoo.ru/863e91fde

bu6mmoreka [IOK
https://m.edso0.ru/863¢e9cle




10

11

12

13

14

15

16

17

18

19

20

21

22

HeobOpaTtumocTs 3BOMIONINN

Wcropus xu3Hu Ha 3emiie U1 METO/bI €€
U3y4EHUs

['unore3bl NpouCcX0KIeHUS )KU3HU Ha 3emie

PazButue xxu3Hu Ha 3eMIie 1o 3pam U
nepuogam

OcCHOBHBIE 3TaIlbl 3BOJIIOLUN PACTUTEIBHOTO
U )KMBOTHOTrO Mupa. [Ipaktuyeckas padora
Ne 1 «M3yuenue uckomnaeMbIx OCTaTKOB
PacTeHMH U KUBOTHBIX B KOJUIEKLIUIX)

CoBpeMeHHast CUCTEMa OPTaHNYECKOro MUpPa
OBOJIIOLUS YEJIOBEKA (AaHTPOIIOTEHE3)

JBwxymiue cuiibl (pakTopsl) aHTPOIIOTeHE3a

OcCHOBHEBIC CTaauu 5BOJJOIMH YCJIIOBCKA

YenoBeueckue pacsl U MPUPOIHBIE
aJlanTaluy 4eJoBeKa

PesepBublit ypok. O6001IEHHE TIO TEME
«BoO3HUKHOBEHME U pa3BUTHUE KU3HU HA
3emie»

DKOJIOTHS KaK HayKa

Cpenbl 00MTaHUS U SKOJIOTUYECKHE
baxTopsl

Aobuotndeckue (axtopsl. JlaboparopHas
pabota Ne 3. «Mopdonoruueckue

0.5

0.5

bubmuorexa [JOK
https://m.edsoo.ru/863ea5a6

bubmuorexa [JOK
https://m.edsoo.ru/863eabbe

bubmuorexa [JOK
https://m.edsoo.ru/863ea8bc

bubmuorexa [JOK
https://m.edsoo.ru/863ea48¢e

bubmuorexa [JOK
https://m.edsoo.ru/863eac2c
bu6mmoreka [IOK
https://m.edsoo.ru/863ead44

bu6mmoreka [JOK
https://m.edsoo.ru/863eaea2

bu6mmorexa [IOK
https://m.edsoo.ru/863eafec

bu6mmoreka [IOK
https://m.edsoo.ru/863eb10e




23

24

25

26

27

28
29

30

31

32

33

0COOEHHOCTH pacTEHUi U3 Pa3HbIX MECT
oburtanus». JlaboparopHas pabora Ne 4.
«BnusiHEE cBeTa HAa POCT U Pa3BUTHE
YEPEHKOB KOJICYCa

BuoTtnueckue akropsr

DKOJIOTHYECKUE XapaKTEPUCTUKH
nomyssiiun. [Ipaktudeckast padorta Ne 2
«IToacuéT MIOTHOCTH MOMYJNISINNA Pa3HbIX
BHJIOB PAaCTCHHIN

Coo01iecTBa OpraHu3MoB — OHOIEHO3

DKOJOTUYECKHE CUCTEMBI (IKOCHCTEMBI)

OCHOBHBIC TTOKA3aTEIN SKOCUCTEMEL.
DKOJIOTUYECKUE MMUpaMuIbl. CBoiicTBa
OKOCHUCTEM. CYKI_ICCCI/IH

HpI/IpOI[HLIe 9KOCHCTCMbI
AHTpOHOl"eHHI)Ie 9KOCHUCTEMbI

buocdepa — rmobanpHas sxocucTeMa
3emun

3aKOHOMEPHOCTH CYIIECTBOBAHUS
o6uocdepsl

YenoseuecTBO B Onocdepe 3emiau

CocyuiecTBoBaHM€e NPUPOABI U
4eJI0BEYECTBA

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863eb34
8

bu6mmoreka [IOK
https://m.edsoo.ru/863eb46a

bubmuorexa [JOK
https://m.edsoo.ru/863eb46a

bu6mmoreka [JOK
https://m.edsoo.ru/863eb5fa

bu6mmoreka [IOK
https://m.edsoo.ru/863ebb5e

bu6mmoreka [IOK
https://m.edsoo.ru/863ebd1
6

bu6mmorekxa [IOK
https://m.edsoo.ru/863ebale




OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

buonorus 10/1.H.ITonomapesa,O.A.Kapuumnosa, JI.B.CuMoHoBa, U31aTEIHCTBO
Benrana-I'pad
buonorus 11/1.H.Ilonomapesa,O.A.Kapuunosa, JI.B.CuMoHoBa, U31aTEIBCTBO

Benrtana-I'pad

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

MeTtoandueckue mocooue. bruosorus,0a30BbIi

kypc/WU.H.ITonomapesa,O.A.Kapuunosa,JI.B.CumonoBa.M3narensctBo Benrana-

I'pad

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HMHTEPHET

Skmacc






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 589308906995863556254771095540604331751941992895
Bnageney LLlaepman NioGoBe BanepebesHa

OeicTevTened C 14.09.2025 no 14.09.2026
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