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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpamMmbl MO OWOJIIOTUM TEOPETHUYECKYI0 OCHOBY IS
OTIpEeCTICHUs] TMOAXO0M0B K (OPMHpPOBAHHIO COACpkKAHMS y4eOHOro mpeaMmeTa
«buonorus» cocraBwin: KoHuenrtyaiabHele Tnonoxenus OIOC COO o
B3aMOOOYCIIOBIICHHOCTH IIeJIeH, COJEp)KaHusl, pe3yJbTaToB OOY4YCHHS W
TpeOOBAaHMI K YPOBHIO MTOATOTOBKH BBIITYCKHUKOB, TIOJIOKEHHSI 00 OOIIHX IEIX U
NPUHIIMIAX, XapaKTePU3YIOUUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CpPEIHEro
obmero o6OpazoBanusi B Poccuiickoit denepamuu, a TakkKe TMOJOKEHUS O
cnenuduke OMOIOTHH, €€ 3HAYeHUU B TTO3HAHUH KUBOU MPUPOBI M 00eCIIeYCHUH
CYIIIECTBOBAHMS UeIOBEeUeCKOro oOrmiecTBa. COrIacHO Ha3BaHHBIM TOJOXKEHUSM,
OTIpeJICICHBl OCHOBHBIC (DYHKIIHH MPOTPAMMEI TI0O OMOJIOTHH H €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T MpeACTaBICHUE O IelIx, o0 oOmen
CTpaTernu OOY4YCHHS, BOCIHTAHUS W Pa3BUTHS OOYyYaIONIUXCS CpeICTBAMH
ydaeOHoro mpeamera «buonorus», omnpenenseTr o00sg3aTenbHOE MPEIMETHOE
COJEp>)KaHUE, €ero CTPYKTypy, pacmpelelieHue Mo pa3ienaM U TeMmaw,
PEKOMEHIyeMYIO TOCJIEeI0BaTEIbHOCTh M3YUYEHHUsI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEAMETHBIX ¥ BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKH 00pa30oBaTEebHOTO
MpoI1iecca, BO3PACTHBIX 0COOCHHOCTEH 00yYaroImmnXCs.

B nmporpaMmvMe mo OuwoMoTMM TaKKe YYUTHIBAIOTCA TpPEOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM U TPEJAMETHBIM pe3yJIbTaTaM
oOyueHuss B (QOPMHUPOBAHUU OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIbHOU
NEeSATeNbHOCTU/YU4eOHBIX JEHCTBUI O00Yy4YaroNIUXCsl MO OCBOCHHUIO COJACpPKAHUS
OMOIOrHUecKoro o0pa3oBaHMUsL.

B nporpamme mo 6uonorun (10—11 kimaccel, 6a30BbIi YPOBEHB) pealn30BaH
NPUHIUIT TPEEMCTBEHHOCTH B HM3yYEeHWW OHOJIOTWH, Olarogaps 4YeMmy B HEH
MPOCMATPUBACTCS HANPABICHHOCTh HAa PAa3BUTHE 3HAHWUW, CBSI3aHHBIX C
bopMHpOBaHHEM  €CTECTBEHHO-HAYyYHOTO  MHUPOBO33PEHHS,  IIEHHOCTHBIX
OpHEHTAIlUN JIMYHOCTH, SKOJIOTHYECKOTO MBIIUICHHS, IPEACTABICHHUN O 3JI0POBOM
oOpa3e >KM3HH W OEpeKHBIM OTHOIIEHHUEM K OKpPYXalollel MPUPOAHON cCpene.
[ToaTomMy Hapsiy ¢ M3ydeHHEM OOIIEOMOIOTHYECKIX TEOPUid, a TaKKe 3HAHUM O
CTPOEHUH JKMBBIX CHCTEM PA3HOTO PAaHTa M CYINIHOCTA OCHOBHBIX MPOTEKAIONINX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJIOTHH YAEIEHO BHUMAaHUE HCIIOJIb30BAHUIO
TIOJTyYEHHBIX 3HAHUW B MMOBCEIHEBHOMN JKU3HU JIJISl PEIICHHUS MPUKIAIHBIX 33a4, B
TOM YHcie: MPOPUIAKTHKU HACIIECTBEHHBIX 3a00JeBaHUI dYeJIOBEKa, MEIUKO-
TCHETHYECKOTO KOHCYJIbTHPOBAHUS, 000CHOBaHUS IKOJIOTHYECKU
1eJIecoo0pa3HOro IMOBEACHHUA B OKpYy)Kalollled NpUPOJHOM cpele, aHaiau3a
BIIVMSTHHSI XO3SIICTBEHHOW JNIEATEIHHOCTH YEIOBEKa HA COCTOSTHHE TPUPOIHBIX H
MCKYCCTBEHHBIX DKOCUCTEM. Y CHIICHHE BHUMAHUS K IPUKJIAHON HAIIPaBICHHOCTH
yueOHoro mpenMera «buosorusy MpoaUKTOBAHO HEOOXOIMMOCTHIO OOECIICUCHUS



YCJIOBHM JUISl PEIIEHMS] OJHOW M3 aKTyaJbHBIX 33Ja4 IIKOJIBHOTO OMOJIOrMYECKOTrO
oOpa3oBaHMsl, KOTopass mpeamnojaraerT (GopMuUpoBaHHE Yy  OOydaroIUXCs
CIIOCOOHOCTH aIallTUPOBAThCA K M3MEHEHMSIM JMUHAMUYHO Pa3BHBAIOLIEIOCH
COBPEMEHHOT'O MUPA.

buonoruss Ha ypoBHe cpeaHero oOiiero oOpa3oBaHHs 3aHMMAET BaXKHOE
mecto. OHa obecneunBaer (popMHpoBaHHE Yy OOYHAIOIIMXCS MPEICTABICHUN O
HAay4YHOM KapTUHE MHpa, paclIUpsieT U 00001IaeT 3HaHUS O KUBOM mpupoje, eé
OTJINYWTENbHBIX INPHU3HAKaX — YPOBHEBOW OPraHMU3alMHA W 3BOJIIOLWH, CO3HAET
yCIIOBUSL  JJIsi:  TIO3HAHMS  3aKOHOB  KUBOM  MPHUPOABI,  (POPMHUPOBAHUS
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HaBBIKOB 3/J0pPOBOTO M 0e30macHoro obpasa
KU3HU, YKOJIOTMYECKOTO MBIIUICHUS, IEHHOCTHOIO OTHOLIEHUS K KMBOU MPUPOJIE
U YEJIOBEKY.

bonbiioe 3HaueHne OMOJIOrUs UMEET TAKXKE JUISl PEIICHHS] BOCIIUTATENBHBIX U
pa3BUBAIOIIMX  3a4ad  CpegHero  oOmero  o0pa3oBaHus, COLMATIU3ALUU
oOyuaromuxcs. M3ydenune 6uonorun obecneynBaeT yciaoBus s GOPMUPOBAHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W HWH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJBTYpHI, CIOCOOCTBYET HMHTErpaly OHMOJOTUYECKUX 3HAHUU C
NPEICTABICHUAMHU U3 JAPYTUX y4E€OHBIX MPEJAMETOB, B YACTHOCTH, (PU3UKHU, XUMHUU
u reorpaduu. Ha3zBaHHbIE MOJOXKEHHUS O NpeIHAa3HAYEHHH Y4YeOHOro MpeameTa
«buonorus» CcOCTaBUIM OCHOBY I ONpENEICHUS NOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHHIO €ro COAEp’KaHWsA, IMPEACTaBICHHOIO B Iporpamme IIo
OHOJIOTHH.

Ot6op coxmepkanusi ydeOHoOro npenmera «buosjorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULMNA KYyJIbTYpOCOOOPA3HOIO MOJAXO0Ja, B COOTBETCTBUH C
KOTOpPBIM OOYyYaloluecs: JOJKHBI OCBOUTbH 3HAHUSA M yMEHMsI, 3HAUMMBbIE JIs
¢opMupoBaHus O0OIIEH KyJIbTYpbl, ONPEACNSAIONINE aJEKBAaTHOE IOBEJACHHUE
YeJioBeKa B OKpYXalolled NPUpPOAHOU cpelie, BOCTPeOOBaHHbBIE B MOBCEAHEBHOM
KU3HU U TPAKTUYECKOU JesTebHOCTH. Oco00e MECTO B 3TOW CUCTEME 3HAHUI
3aHUMAIOT 3JIEMEHTHI COJIEP)KaHUS, KOTOPbIE CIIyKaT OCHOBOW JIJIs1 (POPMUPOBAHHUS
IPEICTAaBICHUA O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHHE MHUpa W
LIEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOLIIMX  T'yMaHHU3aluu
OMOJOrNYECKOro 00pa3oBaHUsl.

CrpykTypupoBaHHe cOepX)aHUs Y4yeOHOro Marepuaiga B IporpaMMme [0
OMOJNIOTMM OCYIIECTBICHO C Y4Y€TOM MPUOPUTETHOIO 3HAUYEHUS 3HAHUUA 00
OTJIMYUTENIbHBIX OCOOCHHOCTSX JKUBOW MPUPOJbI, O €€ YPOBHEBOM OpraHu3aiiu u
ABOJIIOLMU. B COOTBETCTBHM C 3THM B CTPYKType yueOHOro npeamera «bruonorus»
BBIJICJIEHBI CIIEYIOUIUE COAEPKATEIbHbIE TMHUN: «bronorus kak Hayka. MeToabl
Hay4yHOro mHo3HaHus», «Kierka kak Ouonormueckas cucrema», «OpraHuszM Kak



Oouonornyeckas cuctemay, «CucrteMa W MHOTOOOpaswe OpraHUYECKOTO MHPAy,
«IBOJIOLMS KUBOU MPUPOABD», « IKOCUCTEMBI U IPUCYIINE UM 3aKOHOMEPHOCTH.

enp wm3yuyenus ydeOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJaJicHUE  OOy4YalolUMHUCS  3HAHUSIMU O  CTPYKTYPHO-(YHKIIMOHATBHOMN
OpraHW3allud JKUBBIX CHUCTEM pa3HOTO0 paHra W NPUOOPETEHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HAHUSA JJIs TPAMOTHBIX JIEUCTBUM B OTHOLIEHUU OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3IMUHBIX )KU3HEHHBIX MPOOJIEM.

JlocTrkeHue 1enu u3ydeHus yueOHoro npeamera «buomnorus» Ha 6a30BOM
YPOBHE 00E€CTICUMBAETCS PEIICHUEM CIEAYIOIINX 3a]1a4:

OCBOCHHME OOYYaIOIIUMHCS CHUCTEMbl 3HAHUH O OHOJIOTHYECKUX TEOPHSX,
YYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBWiIaX, CIyKalluX OCHOBOU
st GOpPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAyYHOW KapTUHE MHpa, O
METO/IaX HAy4YHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KHUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alliy, BBIAAIOIINUXCSA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHUe y OOYYalOMIMXCS TMO3HABATEIbHBIX, MHTEIUICKTYaJIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEH B MpOIlECCe aHaiIM3a JAHHBIX O IMYTAX DPA3BUTUS B
OMOJIOTUM HAYYHBIX B3IISIIOB, UAEH M MOAXOJOB K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3aluu;

CTAaHOBJICHHE y oOydaroumxcss oO0meil KyJbTypbl, (YHKIHOHAIbHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH M OIEHUBATH SBJICHUS OKPY’KAIOIIETO
MUpa >KUBOW MPUPOABl HAa OCHOBAHMM 3HAHWM M OIbITA, IOJYYEHHBIX NpPH
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHue y O0OydYarONIUXCS YMEHUN WLUIIOCTPUPOBATH 3HAYCHUE
OMONOTUYECKUX 3HAHUW B TMPAKTUYECKOW JCSITEIHPHOCTH YeNOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUI;

BOCIUTAaHUE YOEXKJIEHHOCTH B BO3MOXXHOCTH TTO3HAHHS YEJIOBEKOM KHUBOU
MPUPOJIbI, HEOOXOIUMOCTU OEPEKHOTO OTHOIIECHUS K HEW, COOTIOICHUS STUUECKUX
HOPM TIPU TIPOBEICHUH OMOJIOTHYECKUX UCCIIEOBAHMIA;

OCO3HAHHWE IIEHHOCTU OWOJIOTMYECKUX 3HAHUW IS TIOBBIIICHUS YpPOBHSA
AKOJIOTUYECKOHN KYJIbTYpbI, 1Uis1 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOW JKU3HU IS
OLICHKH TTOCJICACTBUUA CBOEH JIEATEIILHOCTH 110 OTHOIICHUIO K OKPYKAaIOUIEH cpelie,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHWE U COOJNIIOICHHE Mep NPOPUIAKTUKH
3a00sieBaHUM.

B cucreme cpeanero oOmiero oOpaszoBaHusi «buonorusi», uzydaemass Ha
0a30BOM YpOBHE, SBISIETCS O0S3aTE€NbHBIM YYEOHBIM MPEAMETOM, BXOMSIIUM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HayUYHBbIE PEIMETHI.



Jiist u3ydenust Onosoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero o0pa3oBaHUs
otBoauTCs 68 yacoB: B 10 kmacce — 34 yaca (1 gac B Hegemo), B 11 kiacce — 34
yaca (1 gac B HezieIi0).



COILEPKXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHHYCCKUMU H
JIPYTUMHU €CTECTBEHHBIMU HayKamu, (uimocodueit, ITUKOM, ICTETUKON U MPaBOM.
Ponp Ouonoruu B (HOpMHUPOBAHMM COBPEMEHHOM HAy4yHOW KapTHHBI MHUpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metobl TO3HAHUS KUBOUW PUPOIbI (HAOII0/ICHHE, SKCIIEPUMEHT, ONMCAHMUE,
U3MEpeHue, KiaccupuKaius, MOJCTUPOBaHUE, CTaTHCTHYecKass 00paboTka
JTAHHBIX).

JdeMoHcTpanuu:

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

Tabmuie! 1 cxeMbl: «MeTo bl TO3HAHUS KUBOU TIPUPOIBI.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

[Ipaktuueckass padora Ne 1. «Mcnonap3oBaHHe pa3IWYHBIX METOJOB MpH
M3YUYECHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

Xusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3yueHus ouonoruu. Otaudue
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CpolicTBa OMOCHCTEM U UX pazHooOpasue. YPOBHU OpraHU3AINH OMOCHUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, NOMYJISLUOHHO-
BUJIOBOM, PKOCUCTEMHBIN (OMOTeoIeHOTHYECKHi ), OnocepHBIi.

JdeMoHcTpanuu:

Tabnuiel 1 cxeMbl: « OCHOBHBIE MPU3HAKU KU3HW», «YPOBHHU OpraHU3alUU
KABOU IPUPOIBDY.

O6opynoBanue: Mmoaenb mosekyibl JJHK.

Tema 3. XumMu4ecKkuii cOCTaB M CTPOEHHE KJICTKH.

XUMHAYECKHM COCTaB KIETKH. XUMHYECKHE JJIEMEHTBI: MaKpPOSJEMEHTHI,
MHUKpPO3JIEMEHThL. Boia 1 MuHEpanbHbIe BELIECTBA.

OyHKIMM BOABI W MHUHEpaNbHBIX BellecTB B KkieTke. [lomnep:kanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u crpoeHre O€IKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
He3aMeHnmble 1 3aMEHUMbIE aMUHOKUCIOThI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOM MOJEKynbl (MEepBUYHAs, BTOPUYHAS, TPETUYHAS W
YeTBEpPTHUYHAsA CTPYKTypa). XHMHUYECKHE CBOWcTBa OeikoB. buonorunueckue
byHKIMN OEIKOB.



®epmenTtel — Ouonormveckue katanu3aTtopbl. CtpoeHue (Qepmenra:
aKTUBHBIA IIeHTp, cyOcTpaTtHas crneuuduuHoctb. KodepmenTtsl. BuraMuHsbl.
OTnuuusa pepMEHTOB OT HEOPTAHUUECKUX KaTaJlu3aTOPOB.

VYrneBoasl: MoHOcaxapuabl (TJa0K03a, pubo3a ©  Ae30Kcupudo3a),
aucaxapuabl  (caxapo3a, JakTo3a) M MOoJucaxapuibl (Kpaxmani, TJIMKOTEH,
1eJuT0I103a). bruonorndeckue GyHKIUHA YTIIIEBOOB.

Jlumuasl:  Tpurnunepunsl, Qochomunuasl, crepouabl. ['mapoduibHO-
ruapopoOHble cBoiicTBa. buonormyeckue ¢yHkumn JunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEIKOB M JUMHUI0B KaK HCTOUHUKOB SHEPTHH.

Hykneunoswsie kucinotsl: JHK wu PHK. Hyxkneotuaslr — MoOHOMEpBI
HyKJIeuHOBBIX KUCIOT. Ctpoenue u ¢pynkuuu JTHK. Crpoenue u pynkiuu PHK.
Buast PHK. AT®: ctpoenue u GpyHKIMU.

[wuronorus — Hayka o kierke. Knerounas teopust — nmpuMep B3auMOAEUCTBUS
uaei u pakToB B HAYYHOM MO3HAHUU. MEeTOIbI U3yUEeHHS KIETKHU.

Knerka xak 1enoctHas »kuBas cuctema. OOmMe TMNpU3HAKUA KIETOK:
3aMKHyTas HapyHasi memOpana, moisekyisl JIHK kak renernueckmii ammapar,
CUCTEMa CUHTE3a OelKa.

Tunbel KJIETOK: »yKapuoTHYecKass M mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsI MpOoKapHoTUYeCKOM KieTku. Knerounas creHka Oakrepuil. CTtpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIIMYMS PACTUTEIIBHOM, >XUBOTHOW U
rpUOHOM KIIETKHU.

IToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, MNIMKOKAIUKC, UX
¢bynkuuu. [Inazmarnueckas memOpana, e€ ceoiictBa U pyHkiuu. Llutomnasma u eé
opranouspl. OnHoMmemOpanHsie opranHounabl kietku: OIIC, ammapat ['ombmxw,
mu30coMbl. [loyaBTOHOMHBIE OPraHoOWIbl KJIETKU: MUTOXOHIPHH, ILIACTUIBI.
[Ipoucxoxknenne MUTOXOHApUM U TulacTua. Bunel mnactun. HememOpanHuble
OpraHOMJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM ILEHTpP, UEHTPUOIU, PECHUYKH,
KIyTUKH. ODYHKIUHA OPraHOUAOB KJIETKU. BKiltoueHus.

Anpo — perynsaTopHbI LEeHTp KieTKu. CTpoeHue sapa: saepHas 000JouKa,
KapuoIlIa3mMa, XpOMaTHH, SAIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIIETKE.

JlemoncTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIsann, M. llIneitnen, P. Bupxos, Jx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Junarpammel:  «PacnipeneneHne XMMUYECKUX JJIEMEHTOB B HEXHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOUM MPUPOIE».

Tabmuusr u cxemsl: «llepuonnyeckass Tabauna XUMHUYECKUX SJIEMEHTOBY,
«CTpoeHue MOJIeKYJIbl BOJIb», «brocunTes Oenka», « CTpoeHrue MOJIEKyJIbl OenKay,
«Ctpoenue pepmenta», «Hykmennossie kucinotel. JJHK», «CTpoeHre MoiIeKyJIbl



AT®», «CtpoeHne 3yKapuOTHUYECKOM KIETKW», «CTpOeHUEe KUBOTHOU KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKW», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue aqpa KIeTKn», « YTIeBOJbD, «JIumuasn.

OOopynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE HJisi MPOBEICHUS
HAONIOACHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKpPOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

JlaGopaTopHble U NpaKTHYeCKHE PadOThI:

JlaGopatopHass pabora Ne 1. «/M3yueHue KaTadIUTUYECKOW AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMUIIa3bl UK KaTaaasbl)y.

JlaGopatopHass padota No 2. «M3ydeHue CTpOE€HMsI KIETOK pacTeHUH,
KUBOTHBIX M OaKTepUi IMOJ, MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnaparax u ux
OMHUCAHUEY.

Tema 4. ’KusHeaesiTeJIbHOCTb KJIETKH.

OOMeH BeIIeCcTB, WM METa00IM3M. ACCUMUIIALINS (TUTACTUYECKUM OOMEH) U
JTUCCUMWISIIUSL (9HEpreTUYecKui OOMEH) — JBE CTOpPOHBI €IWHOIO0 Ipoiiecca
Metabonu3ma. Poiib 3aKOHOB COXpaHEHHUs BEIIECTB U SHEPrUU B TMOHUMAHUU
MeTabou3ma.

Tunsl oOMeHa BeniecTB: aBTOTpO(dHBINA U reTepoTpodHbIii. Poib pepmeHTOB
B OOMEHE BEIIECTB U MPEBPAILCHUH YHEPTUU B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBasg (a3pl (¢QotocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTh (HOTOCHMHTE3a. 3HAYCHUE (HDOTOCHUHTE3a IS KU3HHU
Ha 3emuie. BiusiHue ycnoBuil cpeabl Ha OTOCHHTE3 M CIIOCOOBI MOBBIIICHUS €TI0
MIPOJAYKTUBHOCTH Y KYJbTYPHBIX PACTCHUI.

XeMOCHHTEe3. XEMOCUHTE3UPYIONIe OakTepuu. 3HAUEHHE XEMOCHHTE3a IS
KU3HU Ha 3emie.

DOHepreTnueckuii oOMeH B KieTKe. PaciiernsieHue BeIIeCTB, BbIAEIECHUE U
aKKyMYJUpPOBAHME DSHEPrud B KIETKE. OTalbl JHEPreTHYecKoro oOMeHa.
I'mukonus. bpoxenue m ero Buabl. KucnoponHoe oxkuciaeHUE, WIH KIETOYHOE
JIbIXaHHE. OkucnuTenbHoe dbochopunupoBanue. OddexTuBHOCTDH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmartpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzanusi reneruueckoil uHpopmanuu B KIETKe. ['@HETHMYECKUUA KO U €ro
cBoiicTBa. Tpanckpuniusa — matpuunbiii cunte3 PHK. Tpaucmsimus — OuocunTes
Oenka. Ortanbl TpaHciasuuu. KomupoBanue amuHoOkucior. Ponb pubGocom B
OounocuHTe3e Oenka.

Hekinerounsie popMbl ku3HU — BUpYyChl. McTopus oTkpbiTus Bupycos (. W.
NBanoBckuit). OCOOGHHOCTH CTPOGHHUS H JKM3HEHHOTO IIMKJIA BHPYCOB.
bakrepuodaru. bonesnu pacTteHui, KUBOTHBIX U YEJIOBEKAa, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmyHozaedpunura yenoseka (BUIY) — Bo3Oyaurens CIIN/da.



OOpatHast ~ TpaHCKpUIIIUA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHUs! BUPYCHBIX 3a00JIEBAHUI.

JdeMoHcTpanuu:

IToptpetsr: H. K. Konsnos, /1. 1. Banosckuit, K. A. Tumupsses.

Tabmumel 1 cxembl: «Tunel muTaHus», «Merabomu3amy», «MUTOXOHIPHUSY,
«JHepreTudeckuii oomen», «Xiopormiacty, «Potocuntes», «Crpoenue JJHK»,
«CtpoeHue u pyHKIMOHUPOBaHUE reHay, «CuHTe3 Oenkay, «I 'eHeTHYeCKuil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nuki Bupyca CIIN/da,
6aktepuodaray, «Pemmukarus JTHK».

Oo6opynoBanue: monaenu-anunkanuun «Yasoenue JIHK u Tpanckpumnims»,
«buocunres 6enkay, «CTpoeHue KiIeTku», Mozenb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHNe M MHAMBUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Kierounbiii muki, WiIM >KU3HEHHBIM UK KiIeTkd. MHTepdaza um MUTO3.
[Ipoueccrl, mpoTekaromue B uHTep(daze. Pemnukarus — peakiusi MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL.
JluniouaHeli W TAaIlUIOUJHBIA ~ XpPOMOCOMHBIE  HaOOpbl.  XpOMATHIBI.
[utonoruueckue OCHOBBI PA3MHOXKEHHUS W HUHAUBUIYAIBHOTO  Pa3BUTHS
OpraHU3MOB.

Henenne wietkun — muto3. Craaum muto3a. IIporecchl, npoucxoadimme Ha
Pa3HBIX CTAAUIX MUTO3a. BHOIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi ruO€Nb KJIETKH — aroITo3.

@DopMBbI pa3sMHOKEHHSI OPraHU3MOB: Oecroyioe U mojioBoe. Buasl Oecrionoro
Pa3MHOKEHUS: JICJICHUE HAJBOE, IOYKOBAaHWE OJIHO- W MHOTOKJIETOYHBIX,
CropooOpa3oBaHNe, BET€TaTUBHOE pa3MHOXKeHUE. VMICKyCcCTBEHHOE KIOHMPOBAHUE
OPraHu3MOB, €0 3HAYEHHUE NI CEIEKIUU.

[TonoBoe pazMHOKEHHUE, €70 OTIANYHS OT OECTIOJIOTO.

Meito3. Cranun meiio3a. Ilporecchl, NMpoucxoasdiine Ha CTagusx Menosa.
[ToBenenne xpomocom B Meio3e. Kpoccunrosep. buonorndeckuii cmpicin u
3HAYEHHE MEHO03a.

['ameTtorenes — mporecc 0Opa3oBaHUs TMOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKHW M sSsUdHUKU. OOpa3oBaHHE M Pa3BUTHE MOJOBBIX
KJIETOK — TaMmeT (CrnepMaro30oujl, SHUIEKIIeTKa) — CHEPMATOreHe3 M OBOTCHES.
OCcoOEHHOCTH CTPOCHHS SUIIEKIETOK U crepMaTo30uaoB. OIuiogoTBOpEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpPHOHAIBLHOE Ppa3BUTHE
(3MOpuorenes). Jranbl SMOPHOHAIBLHOTO PA3BUTHS Yy IMO3BOHOYHBIX >KUBOTHBIX:
npoOsieHne, TacTpyisanus, opraHoreHes. IloctamOpuoHanbHOE pa3BuTHE. THITBI
NOCTAIMOPHOHAIIBHOTO PAa3BUTHS: MpPsSMOE, HENpsAMoe (JIMyuHOuHOe). BiusHue



Cpelbl Ha Pa3BUTHE OPTraHW3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YpOJCTBA.

Poct u pasButue pacteHuii. OHTOT€HE3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHHU, CTA/INU PA3BUTHSL.

JdeMoHCcTpanuu:

Tabmuuer um cxembl: «DOpMbl Pa3MHOKEHHUST OPraHU3MOBY, «JIBoiiHOE
OIUIOJIOTBOPEHUE y ULBETKOBBIX pacTeHuid», «BereraTuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenne kinerku Oakrepuily, «CTpoeHHE TOJIOBBIX KIETOKY,
«Ctpoenune xpomocoMbl», «Knerounbiit mukimy, «Pemnmukanus JHK», «Mutos»,
«Meio3y», «IIpsmoe u HenpsiMOe pa3BUTHE», «['aMeTOreHe3 y MIEKOMUTAIONIUX U
4yeI0BeKa», «OCHOBHBIE CTAJIMU OHTOT'E€HE3a».

O6opynoBaHue: MHKPOCKOTI, MHKpPOIpEnapaThl «CrniepMato3ou bl
MJICKOIIUTAIOLIECTOY, «SHIEeKIeTKa MiIeKonuTarumeroy, «KapuoknHes B KieTkax
KOpElIKa JyKa», MarHuTHas MOJEb-anIuiukanus «JleleHue KIETKW», MOJAEINb
JTHK, mozenb MetadazHoil XpoOMOCOMBI.

JlaGopaTopHbIe M IpakTHYecKUue padoThbl:

JlaGoparopnass pabora Ne 3. «HaGmromeHme MuTO3a B KIETKaX KOHYHKA
KOpENIKa JIyKa Ha TOTOBBIX MUKpOIpenapaTax».

JlaboparopHass pabora Ne 4. «l3yueHue CTpOEHHUS TMOJOBBIX KJIETOK Ha
rOTOBBIX MUKpOIIpenaparaxy.

Tema 6. HacjiencTBEeHHOCTb U N3MEHYUBOCTH OPraHNU3MOB.

[Ipenmer u 3aaun reHeTuku. Victopust pa3BUTHs T€HETUKHU. Ponb nuronoruu
1 SMOPHOJIOTUU B CTAHOBJICHHHM TE€HETHUKHU. BKiam poccuiickux M 3apyOeKHBIX
YYEHBIX B Ppa3BUTHE TEHETUKU. MeETOJbl TEHETUKH (TUOPUAOIOTHYECKUA,
IUTOT€HETUYECKUHN, MOJEKYISIpHO-TeHeTHYeCKHuii). (OCHOBHBIE TI'€HETHYECKHUE
noHATUA. [ eHeTnueckass CHMBOJIMKA, UCIIOJb3yEMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBIIEHHbIE . MenaeneM.
MonorubpuiHoe CkKpenBaHue. 3aKoH eAuHooOpa3usi TUOPUIOB MEPBOTO
nokoneHus. IIpaBuno AOMUHUpOBaHUS. 3aKOH paCLICIJICHUS IPU3HAKOB.
I'mnote3a ynctoTel rameT. [lojIHOE M HEMMOJTHOE JOMUHUPOBAHUE.

JlurnbpunHoe  CKpelMBaHWe. 3aKOH  HE3aBUCHMOIO  HacjeJ0BaHUs
npu3HakoB.  lluToreHeTdyeckue  OCHOBBI  JUTHOPUAHOTO  CKpEILIMBAHUS.
AHanuzupytolee ckpenuBanue. Vcrnonap30BaHue aHAIU3UPYIOLIETO CKPEIMBAHUS
IUTSL OTIpE/IeNIEHUs TEHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue mnpusHakoB. PabGora T. Moprana mo
CLUEIUICHHOMY HACJIEJOBAaHMIO T'eHOB. HapynieHne cuerieHusi reHOB B Pe3yJIbTaTe
KPOCCUHITOBEpA.

XpoOMOCOMHAasl TEOPUSI HACIEICTBEHHOCTH. | €eHETUUECKHUE KAPThI.



I'enetrka mosia. XpoMOCOMHOE OIpeeieHHEe 1MoJjia. AyTOCOMBI U TOJOBBIC
XpoMocoMbl. ['omMorameTHble M TeTeporaMeTHble OpraHu3mbl. HacienoBaHue
MPU3HAKOB, CLICTUIEHHBIX C MTOJIOM.

N3menunBoCTh. BHIbI NK3MEHUMBOCTHU: HEHACJIEACTBCHHASI M HACJIECTBCHHAS.
Pomp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAM(GUKAITMOHHON U3MEHUUBOCTH. BapuaimoHHBIN psij 1 BaprallmoOHHAs KpUBasl.
Hopma peakuuu npuszHaka. KonuuecTBEHHbIE M KAYECTBEHHBIE MPU3HAKH U HX
HopMa peakiuu. CBoiicTBa MOAU(DUKAIIMOHHONW U3MEHYHUBOCTH.

HacnenactBenHasi, wiaum TreHOTUNWYECKas, M3MEHYMBOCTh. KoMOuHaTHBHas
U3MEHYMBOCTh. Melo3 U TMOJOBOM TMpolecc — OCHOBA KOMOWHATHBHOM
M3MEHYUBOCTU. MyTaliMoHHasi U3MEHYMUBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHbIE. YacToTa ¥ mpu4YuHbl MyTaluii. MyTareHabie (hakTopsbl.
3aKOH rOMOJIOTHYECKHUX PSAJI0B B HacaeACTBeHHOW n3MeHnurnBocty H. V. BaBumosa.

BuesnepHas HaciI€ACTBEHHOCTh U U3BMEHUYHUBOCT.

I'enernka 4yenoeka. Kapuotun uyenoBeka. OCHOBHBIE METOJbl T€HETUKHU
YyeJIOBEKA: reHeaJlOrnuYeCKUM, OJIM3HEIOBBIN, IUTOT€HETUUECKUHM, OMOXUMUYECKUH,
MOJICKYJISIPHO-T€HETUUECKU . CoBpeMeHHOE OIpEICIICHUE TEHOTHIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[111P-ananu3a. HacmeacTtBeHHble 3a0o0jeBaHUS 4YEJIOBEKa: TEHHBIE OOJIC3HU,
00JIe3HU C HACJEJCTBEHHOM MPEAPACHOIOKEHHOCThIO, XPOMOCOMHbBIE OOJIE3HHU.
ComaTruueckue M TeHepaTuBHble MyTanuu. CTBOJOBbIE KIETKH. [IpHUHITUTIIBI
3I0pPOBOTO 00pa3a KM3HU, TUATHOCTUKH, TPOPUIAKTUKHA U JICUCHHUS TeHETHUYCCKUX
Oose3Hel. MeauKo-reHeTHYECKOe KOHCYJIbTUPOBAaHUE. 3HAYCHUE MEIUIIMHCKOMN
TE€HETUKU B MPEJOTBPAIICHUH U JICYCHUU T€HETUYECKUX 3a00JIeBaHUI YeI0BEKa.

JdeMoHCcTpanuu:

[Toptpertsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

TaOmumpl W CXEMBL: «MOHOTMOPUAHOE  CKpEIlUBAaHUE U  €ro
IIUTOTCHETUYECKass OCHOBa», «3aKOH pACHICIJICHUS W €ro IUTOTreHETHYecKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpelHMBaHUEY,
«lluTonoruyeckne  OCHOBBI  JUTHOPUAHOTO  CKpeHIuBaHus»,  «Mehosy,
«B3auMonencTBe  alUIeNBHBIX T'€HOB», «l'€HeTHYeckne KapTel pacTeHUH,
JKUBOTHBIX W YeJoBeKay, «l'eHeThka mosa», «3aKOHOMEPHOCTH HacleI0BaHUs,
CLUEIUICHHOTO ¢ moJioMm», «KapuoTunbl uYenoBeKka M KMBOTHBIX», «Buubl
M3MEHYUBOCTHY, «MoaudukarmonHas W3MEHUYUBOCTHY, «HacnemoBaHue pesyc-
(dakTopay, «I'eHeTuKa rpynn KpoBu», « MyTallMOHHAs! U3MEHYUBOCTD.

OGopynoBaHue: MOJETU-AMIIMKAIMA «MOHOTHOPUIHOE CKPEIIUBAHKEY,
«HemnomHoe nmoMuHMpoBaHuEe», «JurnbpumaHoe ckpenuBanuey, «llepekpéct



XpOMOCOMY», MHUKPOCKOI W MuKporpenapar «J[pozodmia» (HOpMa, MyTaruu
(bOopMBI KPBUIBEB M OKPACKH Tela), repoapuid «I"opox mOoCeBHOIM».

JlaGopaTopHble U NpakTHYEeCKHE PadOThI:

Jlaboparopnas pabora Ne 5. «M3yueHue pe3yiabTaToOB MOHOTHOPUIHOTO U
TUTUOPUIHOTO CKPEIIMBAHKS Y IPO30(HIIBI HAa TOTOBBIX MUKPOTIPETIapaTaxy.

Jlabopatopnasi pabota Ne 6. «M3yuenne MoaupuKanOHHON U3MEHYUBOCTH,
IIOCTPOEHHUE BAPUALMOHHOI0 Psifia U BAPUALIMOHHON KPUBOY.

JlaGoparopHas pabora Ne 7. «AHanu3 MyTtauuil y apo30¢puiabl Ha TOTOBBIX
MHKPOITpENapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHME€ UM aHaIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuusi opranusmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuusa Kak HayKa W MPOIECC. 3apOKICHUE CENEKIMU U JOMECTUKAIU.
VYyenne H. W. BaBunoBa o0 1eHTpax MNPOUCXOXKACHUS W MHOTr000pas3us
KYJIbTYPHBIX pacTeHHi. LIeHTphl MpOUCXOXKAEHUA AOMAIIHUX XUBOTHBIX. CopT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METOIbI CeIeKIIUU. MacCoBBI U MHAUBUAYAJIbHBIN OTOOPHI B
CEJEKIIMM PACTEHUNM U KUBOTHBIX. OLIEHKa JKCTEpbepa. BIM3KOPOJICTBEHHOE
cKkpemuBaHue — WHOpuAMHT. Yucrtas nuHus. CKpelIMBaAHUE YUCTHIX JIMHUH.
I'erepo3uc, wnu rudbpugHas cuia. HepoacTBeHHOE CKpellMBaHUE — ayTOPHJIMHT.
Otnanénnas rtubpuamsanus W e€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 W
NOJIyYEHHUE MOJUILUIOUAOB. JIOCTMKEHUSA CENEKIMH PACTEHUM, JKUBOTHBIX H
MHKPOOPTaHU3MOB.

buorexHonorus kak oOTpaciap MPOU3BOACTBA. |'€HHAs HMHKXEHEpHUs. ITarbl
co3ganusi pexombunantHod JIHK wu Tpancrennsix opranu3zMoB. Kierounas
uHx)eHepusd. Knerounsle KyapTypbl. MUKPOKIOHAIBHOE PA3MHOKEHUE PACTCHUM.
KnonupoBanne BBICOKOMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHW3MOB.

OKkojornyeckue M ITudeckue  npodmembl. MO  —  reHeTHuYeckH
MOIU(ULIPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

[Toptpersr: H. U. BaBuios, . B. Muuypun, I'. [I. Kapneuenko, M. O.
NBaHoB.

TaGauubl u cxembl: kapta «LIeHTpBl TPOUCXOXKIEHUS M MHOT000Opa3us
KyJBTYPHBIX pacTeHuil», «[lopoabl 1oMalmHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanénnas ruopuanzanusy, «Padorsl akagemrka M. @. BanoBay,
«Ilomumnongus», «OObEKThl OHOTEXHOJOTHM», «KileTouHble KyJIbTypsl H
KJIOHHpOBaHue», «K KOHCTpyHpOBaHKE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBanue: MyJIsiKH TIOJ0B U KOPHEIIOI0B AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS.



JlaGopaTopHble U NpakTHYecKue padoThbl:

Okckypcuss «OCHOBHBIE METOABI W JOCTHXKEHUSI CEJEKIMU PACTEHUW U
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOUCTIHITATENIbHBIA ~ YYaCTOK, B TEIUIMYHOE XO3SHCTBO, J1a0OpaTOPHIO
arpOyHUBEPCHUTETA WM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. DBoJIIOLIUOHHASL 0HOJIOTHS.

[IpeanocbuUIKM BO3HMKHOBEHMS 3BOJIOLHMOHHON TEOPUH. DBOJIIOLMOHHAS
Teopusi U €€ MecTo B OMONOrvu. BiusiHuEe 3BONIOIMOHHON TEOpUU Ha pa3BUTHE
OMOJIOTHHU U APYTHUX HAYK.

CBuzerenbctBa HBomonUuU. [lameoHToNOrMYECKHEe: MOCIEI0BATEIbHOCTD
MOSIBJIEHUS BHJIOB B IAJIEOHTOJOTMYECKON JIETONHMCH, IEPEXOIHbIE (POPMBI.
buoreorpaduyeckue: cxoncTBo U paznuuue GpayH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W Pa3IMuus AMOPHUOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTHYHbIE, aHAJIOTHMYHBIE,
pYIUMEHTApHbIE OpraHbl, aTaBU3MblL. MOJIEKYIIpHO-OMOXUMHUYECKHE: CXOICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKMX MyTeHd y BCex
OpraHU3MOB.

OpomtonimonHass teopust Y. JlapBuHa. I[lpennocbUiku BO3HUKHOBECHUS
JapBUHK3MA. JIBWXKylIue CuiIbl 3BONIONMHM BUAOB 1o /[lapBuHy (M30BITOUHOE
pPa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIIEHHAsT N3MEHUYUBOCTD,
O0opb0a 3a CyIIecTBOBAHHE, €CTECTBEHHBIN O0TOOD).

Cunrernueckas teopus 3BosouH (CTD) u €€ 0CHOBHBIE MOJI0KEHHUS.

Muxkpossosrorus. [lomynsuus kak eAMHUIA BUAA U SBOJIIOLUH.

JBuxymye cuibl ((hakTOphbl) SBOIIONMK BUJIOB B MPUPOJE. MyTallMOHHBIHI
npolecc M KOMOWMHATHMBHAsT M3MEHYMBOCTb. llomynsimoHHBbIE BOJIHBI U JApedd
reHoB. M3oauust u Murparusi.

EctectBennblii oTO60p — HampaBmsiomuid ¢akrtop sBomounud. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6ieHHOCTh OpraHU3MOB Kak pe3yibTaT 3Bodtonuu. I[Ipumepsr
MPUCIIOCOOIEHUI Yy opraHu3MoB. ApoMop(h03bl U UAHOATANTALIUY.

Bun wu BugooOpazoBanume. Kpurepun Buma. OcHoBHble  (HOpMBI
BUJI000pa30BaHus: reorpaduueckoe, YKOJIOTHIECKOe.

MakpooaBomorusi. DopMbl  IBONIONUMU:  (UIETHYECKAsl, JTUBEpPreHTHas,
KOHBEpIreHTHas!, napasuiesbHas. HeoOpaTuMocTh 3BOTIOIUY.

[IpoucxoxaeHne OT HeECHEUaaIu3upOBaHHBIX NpeakoB. [Iporpeccupyromas
crienuanu3anvs. ATanTUBHAS paiAALIUS.

JdeMoHCcTpanuu:



IToptpetsl: K. Jlunueit, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. Bap, O. I'ekkens, @. Mromnep, A. H. CeBepiios.
Tabmuuel 1 cxembl: «Pa3BUTHE OpraHUYECKOro MUpa Ha 3emiiey», «3apobIlin

MMO3BOHOYHBIX  JKMUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOprOBI  3a
cymiectBoBanue», «EctecTBeHHbI 0TOOP», «MHOTO0Opa3ne COpTOB PACTCHUIDY,
«MHoroo6pasue  mopoa  KHUBOTHbIX»,  «llomymsimuuy»,  «MyTalmonHas

U3MEHYMUBOCTB», «ApoMmopdo3b», «Unmoamantaumu», «OO0mas aereHepanus,
«/IBmxymue cunel 3Bomouun», «Kapra-cxema wmapumpyra nyrtemectBus Y.
Hapsuna», «boprba 3a cymectBoBaHue», «IIpucmocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTHUECKOE BUI000PA30BAHKE.

O06opynoBaHue: KOJJIEKIMS HACEKOMBIX C PA3JIMYHBIMU TUIIAMHU OKPACKH,
Ha0oOp IUIOOB M CeMsH, KoyuieKuus «lIpumepbl 3allUTHBIX TPUCHOCOOJICHUNA Y
KUBOTHBIX», MOjieNb «OCHOBHBIC HANPABJICHHS SBOIIONUNY», 00bEMHAS MOJENb
«CTtpoeHue roJIoBHOr0 MO3ra 0O3BOHOYHBIX).

buoreorpapuueckas kapra wmupa, KoJuleKuus «DPOpMbl COXPAHHOCTH
HMCKOIMAEMbIX JKMBOTHBIX M pacTeHUi», Mojaenb ammukanus «llepekpéct
XpOMOCOM», BiIaxHble Impenaparel «Pa3Butne Hacekomoro», «Pa3Butue
JSATYLIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, MyTanu GOpMbI KPbUILEB U
OKPACKH TeJNa).

JlaGopaTopHbIe M IpakTHYecKUe padoThbl:

JlabopatopHasi pabora Ne 1. «CpaBHeHHE BHJIOB MO MOP(HOIOTHIECKOMY
KPUTEPHUION.

JlaGoparopHas pabora Ne 2. «Onucanue nmpucrnocoO0IEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHMe U Pa3BUTHE KU3HU Ha 3eMm.ie.

JloHay4dHble TPEACTABICHUA O 3apOXKIACHUU >KU3HH. HayuyHble rumoressl
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: aOHOreHe3 W MaHcHepMus. XUMUYECKas
3BOMIONMS. AOHMOT€HHBI CUHTE3 OpPraHMYECKUX BEIIECTB W3 HEOPraHUYECKHUX.
DKCIEpUMEHTAIbHOE TOATBEPKACHUE XUMUUECKOM 3BotoIMU. HavanbHbie 3Tansl
ouonoruueckor sBosroruu. ['mnoreza PHK-mupa. dopmupoBanre meMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHUE MNPOTOKJIETKH. [lepBble KIETKM W KX SBOJIOLUSL.
DopMUPOBAHUE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3pam u nepuogaM. Karapxein. Apxeiickas u
nporepo3oiickas dpbl. [lameosoiickas 3pa u €€ TMepuoabl: KEeMOPHUHCKHH,
OPAOBUKCKHUH, CHITYPUHNCKHAM, JEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3so301icKkas 3pa 1 €€ NeEPUOIbl: TPUACOBBIN, IOPCKUI, METIOBOM.

KaliHo3o0Mickas 3pa W €€ mnepuoAbl: MAJICOTCHOBBIM, HEOIE€HOBBIN,
AHTPONOTE€HOBBIN.



XapakTepucTuka KiMMaTa U TeoJOTMYecKuX mpoieccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIUU PACTUTENIIBHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHl u
KUBOTHBIX. [losiBNIeHHE, paclBET U BEIMUPAHUE IPYII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOro MHUpa Kak OTpakeHue 3BOIoUUU. OCHOBHBIE
CUCTEMATUYECKUE TPYNIbl OPraHU3MOB.

DBOJIIOIMSA YEJIOBEKa. AHTPOIOJIOTUS KaK Hayka. Pa3BuTre npencraBieHuil o
MIPOUCXOXKJIEHUH 4YeJoBeKka. Meroabl H3yudeHus aHTponoreHe3a. CxonctBa
pa3IuyMs YeI0BEKA U KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHUE YETIOBEKA.

JIBroKky1ue cuwibl  (axTopsn) AHTPOIIOrEHE3A. Hacnencreennas
U3MEHUYMBOCTh M  €CTEeCTBEHHbIM o0TOOp. OOIIEecTBeHHbIH 00pa3  KU3HH,
M3rOTOBIICHUE OPYIUH TpyJa, MBILUICHUE, PEYb.

OCHOBHBIE CTaJIMM U BETBU 3BOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
yMenblid, Yemoek npsaMoxoasmui, YemoBek HeaHIEPTAIbCKHM, YenoBek
pa3yMHbIil. Haxoaku HCKOMaeMbIX OCTAaTKOB, BPEMsI CYLIECTBOBaHHUA, 00JACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPY U

YenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pacbl:  €BPOINEOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJIOMJHAsA  (PKBATOpUAJbHAas),  MOHTOJOUAHAsS
(a3uarcko-amepukaHnckasi).  UepTsl  NPUCIOCOOJIEHHOCTH  TMpEJCTaBUTENEH
YeJIOBEUECKUX PAC K YCJIOBHMSM CYIIECTBOBaHUs. EAMHCTBO ueloBedeCKUX pac.
Kpurtuka pacusma.

JdeMoHCcTpanuu:

[Toptpets: ®@. Pean, JI. Ilactep, A. 1. Onapun, C. Mumiep, I'. FOpu, Y.
JlapBuH.

Tabmumel 1 cxembl: «Bo3aukHoBeHne CoTHEYHOM cUCTEMBI», «PasButume
opraHuueckoro wmupa», «PacturenpHas KieTka», <OKuUBOTHas  KieTkay,
«IIpokapuornueckas Kietka», «COBpeMEHHas CHUCTEMa OPraHUYECKOrO0 MHpPay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHUS YeIOBEKa M YeJI0BEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE Me€CTa MAJICOHTOJIOIMYECKUMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeNOBeKay», «llpeBHenmue moan», «peBHue moan», «llepBbie
COBPEMEHHBIE JIOJIN», «HET0BEYECKHUE PACHDY.

O6opynoBanue:  Mmymsiku — «[IpoucxoxkaeHue — 4venoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOINA, HEaHAEepTajablld, KPOMaHbOHLA), CIEHNKH WIH
M300pKEHUS] KaMEHHBIX OpyJIud TEpBOOBITHOTO YeIoBeKa (KaMHH-YOMIEPHI,
pyOuna, ckpeOina), TeoxpoHoJiorHueckass Talnuma, KoJuiekius «Dopmbl
COXPaHHOCTH UCKOIAEMbIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHbIe M IpakTHYecKUue padoThbl:

[Ipaktruueckast padota Ne 1. «M3yueHue MCKOMaeMbIX OCTaTKOB PACTCHHUH U
KUBOTHBIX B KOJUIEKLIUSX).



DKCKypcHUs «IBOJIOIUSI OPraHUYECKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAyYHBIM WA KpaeBETUECKUN My3eH).

Tema 3. Opranu3Mbl 4 OKpYy:KaIias cpeaa.

DKoJIorus Kak Hayka. 3aaqyd ¥ pa3Jeibl 3KOJOTUH. MeTOobl 3KOJIOIrMYECKUX
HCCJIEI0BAHMI. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAs, Ha3€MHO-BO3/YIIIHAs, TOYBEHHAs,
BHYTPUOPraHU3MEHHAS.

Okonornyeckue (aktopel. Krnaccupukanuss 3KOJOTHMYECKHX (PAKTOPOB:
abuoTnueckue, OMOTHYECKHME U aHTpONoreHHble. JlelcTBHE HKOJIOTUYECKUX
(aKTOpOB Ha OPTAaHU3MBI.

AbGuotnueckue (akTophl: CBET, TEMIEPATYpa, BIAKHOCTh. DOTONEPUOAU3M.
[Ipucnocobnenust OpraHM3MOB K  JIEWCTBUIO  A0MOTHYECKHX  (DAaKTOPOB.
buonornueckue puTMBI.

buotnueckue (bakTopHI. Buner OMOTHYECKUX B3aUMOJIENCTBUM:
KOHKYPEHIIUS, XUIIHUYECTBO, cCUMOMO03 U ero (opmel. [lapasutusm, koomnepamnus,
MyTyaJlu3M, KOMMEHCAJIU3M (KBapTHPAHCTBO, HAXJEOHUYECTBO). AMEHCAIH3M,
HeWTpanu3M. 3HadeHHE OWOTHYECKHX B3aUMOICHCTBHHN JUIS CYIIICCTBOBAHUS
OpPraHU3MOB B MPUPOTHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTePUCTUKU nomyisuud. OCHOBHBIE TOKa3aTeNH
NOMYJISILUNA: YHCIEHHOCTh, IJIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanys. J[mHaMrka 4YuCIEHHOCTH MOIMYJISIUU U €€ PeryIsius.

JdeMoHcTpanuu:

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

Tabmuuel u cxemsl: kapta «lIpupoansie 30Hb1 3emun», «Cpenbl oOUTaHUS
opranusmoBy», «®Potonepuoausm», «llonmymsaunm», «3aKOHOMEPHOCTH poOCTa
YUCJIICHHOCTH NOMYJISuU HHDY30puu-Ty henbku», «llumiessie nemnmy.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

Jlaboparopnas padora Ne 3. «Mopdosiornyeckre 0COOEHHOCTH PACTEHUN U3
Pa3HBIX MECT OOUTAHHS.

JlabopatopHas pabota Ne 4. «BnusHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktrnueckas pabota Ne 2. «Iloncyér mI0THOCTH NOMYJISUUNA Pa3HbIX BUIOB
PaCTEHHUI».

Tema 4. Coo0mecTBa ¥ 3K0JI0THYECKHE CHCTEMBI.

CooO1iectBO Opranu3mMoB — OuoineHo3. CTpykTypbl OHOLIEHO3a: BHIOBasd,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBsi3M B
ouoneHose.

Okonoruyeckue cucrembl (3Kocuctemsbl). [lonsitue 00 »sKocucreme u
ouoreonieHoze. DOYHKIMOHANBHBIE KOMIIOHEHTHl 3KOCHCTEMBI: IPOAYLEHTHI,



KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BEHIECTB U NOTOK SHEPTHUHU B IKOCUCTEME.
Tpoduueckue (muieBbie) YPOBHU JKOCHUCTeMBI. [luieBbie 1emu W CeTH.
OcHOBHBIE TOKa3aTeau HKOCUCTEMBI: OMoMacca, MNPOAYKIUS. IKOJOTHUYECKHE
nUpamMubl: MPOAYKLUHUH, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHUCTEM:
YCTOMUYMBOCTB, CAMOPETYJIALMS, pa3BuTHE. CyKLIECCHS.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOMHOTO
WJIM IIMPOKOJIUCTBEHHOIO Jieca.

AHTpPONOTE€HHBIE  DKOCUCTEMBI.  ATPO3KOCUCTEMBL. Y POO3KOCHCTEMBI.
buonornyeckoe u X034iCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpa3zue kak @akTop ycToluuBocTd dKocucteM. CoxpaHeHHe
OMOJIOrMYECKOT0 pazHOOOpasus Ha 3emle.

VYuenue B. U. Bepuanckoro o 6uocdepe. I'panuiibl, coctaB U CTPyKTypa
ouocheprr. Kuoe BemectBo u ero Qynkiuu. OcoOeHHOCTH OHMochepb Kak
ro0abHOM 3KocHucTeMbl. [[MHaMuuyeckoe paBHOBecHE U OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoThl BemECTB U OMOr€OXMMHYECKUE LIUKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Ouochepe 3eMiau. AHTpoIroreHHbie U3MEeHeHus B Ouocdepe.
['oGanbHbIE 3KOJIOrHYECKUE TPOOIIEMBI.

CocyiiecTBOoBaHUE MPUPOIBI 151 YEJI0BEUYECTBA. Coxpanenue
O6ropazHoo0Opasusi Kak OCHOBa ycToiunBocTu 6uocdepsl. OCHOBa palioOHATBHOTO
yIOpaBJICHUST TPUPOJHBIMU pecypcaMud M HX UCHOJIb3oBaHUE. JloCTHXeHUs
OMOJIOTUHU U OXpaHa NPUPOJIbI.

JlemoncTpanum:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckui.

Tabmuuer u cxemsl: «llumieBsie nenu», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobOmiectBa», «llenmu nuTanusy, «IKOJOTUYECKAS] MUPAMHIAY,
«buocdepa u yenosek», «IKOCUCTEMA MHPOKOIUCTBEHHOTO JIeca», « DKOCHCTEMA
XBOWHOro  jeca», «buomneHos Bomgoéma», «ArpoueHos», «lIpumepHsie
aHTPOIIOTEHHbIE  BO3JCUCTBUSL Ha mOpupoay», «BaxkHeillme HUCTOYHUKH
3arpsi3HEHMs] BO3/lyXa U TPYHTOBBIX BOA», «[louBa — BakHelIlass cOCTaBIIAIOMIAS
ounochepr», «DakTopel Aerpaganuu mnousy, «llapHukoBeiil 3¢ dexT», «DaKkTopsl
pPaAMOAaKTUBHOTO 3arps3HeHus Ounochepb», «OOmas crTpykrypa Ouochepsn,
«PacnpocTpanenue xu3Hu B Ouochepe», «O30HOBBIM dKpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouocdepe», «KpyroBopot azota B IpUpOAE».

O6opynoBanue: Mopelb-anmukanus «Tunuuasle OMOLEHO3b», Tepdapuii
«PacturenbHbBIe COOOIIECTBAY, KOMUICKIINN «bHolieHo3», «BpeauTenn BaxkHEHITUX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu M KOJUJICKIIMU pACTeHUH W
KUBOTHBIX, PUHAAJIEKAIINE K Pa3HbIM HKOJOTMYECKUM TpyIIaM OJHOrO BHUA,



Kpacnas xuura Poccuiickoit ®Denepanuu, u300pakKeHHS OXpaHSEMBIX BHUIOB
PAcTEHUI U JKUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHNMA

Cornmacuo ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K pe3ysbTaTam
OCBOGHHUS  OOyYalOIIUMHUCS TPOrpaMM  CpemHero oOmero  oOpa3oBaHMS:
JUYHOCTHBIM, METAPEIMETHBIM U MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpyKType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHUs mnpeaMmera «buosorus»
BBIJICJICHBI CJICAYIOIIUE COCTABJISIONINE: OCO3HAHUE OO0YJarOIUMUCS POCCUUCKOMN
rpakJaHCKOW MJIEHTUYHOCTH — FOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOONpEACNICHUI0, HaJM4he MOTHUBAMU K  OOy4YeHHI0  OHOJoTHhH,
[IEJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUH JMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEH W HCTOPUYECKHX TPATULMN Pa3BUTHS OUOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JNEATENIbHOCTH LIEHHOCTHO-CMBICJIOBBIMA  YCTAHOBKAMH, TMPUCYIIUMUA CHCTEME
OMOJOTUYECKOTO  00pa3oBaHWs, HAJIWYUE OSKOJOTUYECKOTO TMPAaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1I€JIU U CTPOUTH KU3HEHHBIE TUTAHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUSA Npenmera «buonorus» mocturatorcst B
CANHCTBE YYEOHOW ¥ BOCMUTATEIBHOW JACATEIBPHOCTH B COOTBETCTBUU C
TPaJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMU U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBWIAMU U HOPMaMHU
MOBEJICHUSI U CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHUSA, PpA3BUTUA BHYTPECHHEHM TMO3UMLUHMM JIMYHOCTH, MATPUOTU3MA,
YBAXXEHHUS K 3aKOHY W IIPABONOPSAKY, YEIIOBEKY TPyJa U CTapLIEMy ITOKOJICHUIO,
B3aUMHOI'O0 YBaXKCHHS, OCpPEKHOr0 OTHOIICHUS K KYJbTYPHOMY HACICIUIO H
TpaJUIMsM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir Deneparnuu, npupoae u
OKPYXarouIen cpee.

JIndHOCTHBIE pe3yJbTaThl OCBOCHHUS YyuyeOHoro mpeamera «buonorus»
JIOJDKHBI OTpaXkaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUaIOIINXCsI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH TMO3UIMEH JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUCHTAIl{, TO3UTHBHBIX BHYTPEHHUX  YOCXKICHUN, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIEeCTBa, pacUIUpPeHHE >KHU3HEHHOTO
ONbITA U OMbITA JICITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HaIlpaBJICHUU
BOCHUTATEIIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa’kaIaHCKOro BOCIIMTAHUSA:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIUNA 00YUaIOIIErocsl KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUICKOIO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBa)KEHUE
3aKOHA U IIPaBONOPSAKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH TMIPU CO3JaHUU
Y4EOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATEJbHBIX 3aJ/1ay, BHITOJTHEHUU
OMOJOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO TMO3MIIMIO IO OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YUYUTHIBATh B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU H
COLMAJIBHBIM ITOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B IIPOIIECCE COBMECTHOTO BBINOJHEHUA
y4eOHBIX, TMO3HABATEIbHBIX W HCCIEAOBATEIbCKUX 3a/lad, YBAXUTEIHLHOTO
OTHOIIEHUS! K MHEHHUIO OMNIMOHEHTOB TMpPH OOCYXICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJIOHTEPCKOU JIESITEIBHOCTH;

2) IaTPHOTUYECKOI0 BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTH POCCUHCKOM TpakIaHCKOU WUJICHTUYHOCTH,
aTPUOTU3MA, YBAXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH II€pel
Ponunon, ropmoctu 3a cBOW Kpai, cBOO PoauHy, CBOM S3BIK U KYJIBTYDY,
MPONLIOE U HACTOSIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIICIUIO U IMAMATHUKAM IPUPOJBIL,
JNOCTVKEHUSIM Poccruu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPYE;

CIIOCOOHOCTh OILICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJICHUE U
pa3BuTHE OWUOJOTUM, TOHUMAHUS 3HAYCHHS OHOJIOTUM B TIO3HAHUM 3aKOHOB
MIPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO 00IIECTBa;

uaeiiHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy)KeHHIO W 3ammre OTedecTsa,
OTBETCTBEHHOCTh 32 €r0 Cyb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX ICHHOCTEW POCCUICKOr0 HAPOJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHHMBATh CHUTYAIMI0O M MPUHUMATh OCO3HAHHBIE peIIeHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMbI U ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMTENSAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAaHHOT'O MPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKIIOYas ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyJa, OOIIECTBEHHBIX OTHOIIECHUIA;



MMOHMMAHHUE 3MOIMOHATBHOTO BO3/ICMCTBUS JKMBOI MPUPOJIBI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHUE
MIPOSIBIISATh KAYECTBA TBOPUECKOM JIMUHOCTH;

S) ¢usnyeckoro BocnuTraHus, GOPMHPOBAHMSA KYJAbTYPbI 310POBbS U
3MOIHMOHAJIBLHOIO 0JIaronoJIy4ns:

NOHMMaHUE W peanus3alus 370pOBOr0 U 0e30macHoro obpasza KU3HU
(3m0poBO€  TIHUTaHHWE, COONIOJIEHWE TUTMEHUYECKHMX TpaBUJl W HOPM,
cOaJlaHCUPOBAHHBIM PEXUM 3aHSATUM U OTAbIXa, peryispHas ¢usndeckas
aKTUBHOCTH), OEpEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (hM3UUYECKOMY U TICUXUYECKOMY 3/10POBbIO;

MMOHMMAaHWE IIEHHOCTH TPAaBUJ HWHIUBUAYAJIBHOTO U  KOJJIEKTHBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIOJICH;

OCO3HAHHME TOCIEACTBUN W HEMPUSITHS BPEIHBIX MPUBBIYEK (YHOTPEOICHUS
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE LEHHOCTH MacTepCTBa, TPYI0II00HE;

FOTOBHOCTh K AKTHUBHOW JESATEIBHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJTHSAT TaKyIO JEATEIbHOCTD;

MHTEpEC K pa3inuuHbIM cepam mpodeccuoHaTbHON AESTETbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIA BBIOOp Oyaymeld mnpodeccud ©  PEealn30BBIBATH
COOCTBEHHBIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpa30BaHHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

HKOJIOTHYECKH 1I€JIeCO00pa3HOE OTHOIICHHE K TNPUPOJAEC KaK HCTOYHHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHSI DKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
[JIJAHUPOBAHMUSI TIOCTYNIKOB K OLEHKM WX BO3MOXHBIX TMOCJIEACTBUNA IS
OKpY>KaroLIEN Cpebl;

OCO3HAHHME TJI00aIBHOrO XapakTepa 3KOJIOTMUECKMX MpoOJeM M MyTed HuX
pelieHus;

CIIOCOOHOCTh HWCIOJIb30BaTh MpUOOpETaeMble TPH U3YYCHUH OHOJIOTHH
3HAHMST W YMEHHUS TpU PEIICeHUH TMpoOJieM, CBSI3aHHBIX C PalMOHAIBHBIM
MPUPOJONOIb30BaHUEM  (COONIOACHHE  TpaBWJ  TMOBEACHHS B MPHUPOJIE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHUJIOB,
AKOCHCTEM, Orochepsl);



AKTUBHOE  HEINpUATUE JCUCTBHUM, NPUHOCAIIMX BPEd  OKPYNKaroUIEH
OPUPOAHOU Cpejie, YMEHHE MPOTHO3UPOBATH HEOJIATONPHUSTHBIE SKOJIOTHYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUM U MPETOTBPAIIATh UX;

HaJIM4HME PA3BUTOIO 3KOJIOIMYECKOTO MBIIUICHHUS, SKOJIOIMYECKOU KYJIbTYpHI,
OIbITa NEeATEeNbHOCTU HKOJIOTHUUYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAaTbCS MMM B IO3HABAaTEIbHOW, KOMMYHHKAaTUBHON M COLUUAIBHOU
MIPaKTUKE, TOTOBHOCTH K yYaCTUIO B IPAKTUYECKOMN JAEATEIBHOCTH HKOJIOTMUYECKOM
HaIpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 NO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIMAJOre
KYJIbTYpP, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJMKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJbTYphl KaK CpPEACTBa
B3aUMOJEHCTBUS MEXIY JIFOAbMU U MTO3HAHUS MUPA;

MOHUMaHUE crneuu@uKku OHOJOTUM Kak HayKd, OCO3HaHUA €€ poJiu B
(OpMHpPOBaHUH PALMOHATBHOIO HAYYHOI'O MBIIUIEHUS, CO3[JaHUU LIEIOCTHOTO
NpEeJICTaBICHUS 00 OKpYXarolleM MHUpe Kak O €IMHCTBE MPUPOJbl, YEIOBEKA U
oOmiecTBa, B MMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUs! IPUPOAHOTO PABHOBECHS;

yOEXKJIEHHOCTh B 3HAUMMOCTH OMOJIOTUU AJII COBPEMEHHOM UMBHIM3AIUU:
o0ecriedyeHrss HOBOTO YpPOBHSI Pa3BUTHSA MEIULMHBI, CO3JaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peIIaTh PECypCHble  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEYECTBA, MIOMCKA MyTe BbIX0JIa U3 IIO0ANIBHBIX 3KOJIOTHUYECKUX MPoOIeM U
o0OecrieueHusi mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAIlMOHAILHOMY
WCITOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAaHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYyYEHUH OHUOJOTMYECKUX 3HAHMM B LEIAX
MOBBIIIEHUST OOIIEl KyJbTYphl, €CTECTBEHHO-Hay4YHOW T'PAMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKITMOHAILHON TPaMOTHOCTH OOydYarommxcs, GopMHUPYEMOM
IpU U3y4YEHUU OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIHOCOOHOCTH HCIIOJIb30BaTh IOJIY4YaeMble 3HAHUS JUIsl aHaidu3a M
OOBSICHEHUS SIBIICHUN OKPYKAIOMIEro MHUpPA M MPOUCXOMISIINX B HEM M3MEHECHU,
yMEHHUE JielaTh OOOCHOBAaHHbBIE 3aKIIOUEHHS Ha OCHOBE HAYYHBIX (PAKTOB H
MMEIOIINXCS JaHHBIX C IEJIbI0 TTOJYYEeHHSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OHOJOTMYECKHE 3HAHUS IS
pemIeHus MpooOJieM B peabHbIX KU3HEHHBIX CUTYAIUX;

OCO3HAaHHUE LIEHHOCTH HAYYHOM JAESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U HCCIIEIOBATENBCKYIO JEATENbHOCTh MHIUBUIYATbHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENMPEpPhIBHOMY  OOpa30BaHHUIO W
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUU MO OHUOJOTUU B
COOTBETCTBUHM C KM3HEHHBIMH MOTPEOHOCTSIMH.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe pe3yabTaThl OCBOCHHS ydeOHOTO mpeameTa «buomorus
BKJIIOYAIOT: 3HAUYUMbIe JUJI1  (OPMUPOBAHUS MHMPOBO33PEHUS OOYyHArOIIUXCS
MEXIUCIUIUIMHAPHBIC (MEXKIIPEIMETHBIC) OOIICHAYUYHbIC MOHATHS, OTPAXKAIOIINE
LEIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHeuu@uKky MeTOJ0B MO3HAHUS,
HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEILLECTBO, YHEPTHUsI, SBICHUE, MPOIIECC,
CUCTEMa, Hay4YHbIM (akT, MPUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIe/OBaHNe,  HAONIOJIEHUE, HU3MEpPEHHe,  DJKCIEPUMEHT ©  JPYTUx),
YHUBEpCAJIbHbIE y4eOHble JAeHCTBUS (MTO3HABaTENbHbIE, KOMMYHUKATHUBHBIE,

pEryJIATUBHBIE), 00ecIeunBaroIIne dbopmupoBaHue GyHKIIMOHATBHON
IPaMOTHOCTH ¥  COI[MAIBHOW KOMIETEHIMU OOYyYaroluxcsi, CIHOCOOHOCTh
o0yJaronmxcs UCTIOJIh30BaTh OCBOCHHBIC MEXTUCIIUTUITMHAPHBIC,

MUPOBO33pPEHYECKUE 3HAHUSI W  YHUBEpPCAJIbHbICE y4yeOHBbIE JICHCTBUS B
MO3HABATEIBLHON U COLIMAIIBHOM MPAKTHUKE.

MertanpeaMeTHbIE PE3yJIbTaThl OCBOCHMSI MPOTPAMMBI CPEIHErO OOIIEero
00pa3oBaHUsl TOHKHBI OTPAXKaTh:

OBaanenne YHHUBEPCATbHBIMHA yueOHbIMH NMO3HABATEIHLHBIMU
AeCTBUSIMM:

1) 0a30Bble JJOoruvyeckKue JaeicTBUsI:

CaMOCTOSITeIbHO  (OpMyJIMpOBaTh W aKTyaJlU3UpPOBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJB30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananuza, cuHTE3a, CpaBHEHUSI, KiIacCU(pUKaIKU, 0000IIEeHNs ), PACKPHIBATH CMBICI
OMOJIOTMYECKUX TOHSATUN (BBIACISATh UX XapaKTepHbIE MPU3HAKU, YCTaHABIUBATH
CBSI3U C IPYTUMHU MOHSITUSIMH);

ONpeNeNaATh LeNu JACATEIbHOCTH, 3ajJaBas MapaMeTpbl U KPUTEPUU HX
JNOCTHKEHUS, COOTHOCUTh PE3YJIbTAThI AECSITEIbHOCTU C TOCTABJIECHHBIMHU LIEIISIMU;

UCII0JIb30BaTh OMOJIOTMYECKUE TMOHSTHUS sl OOBICHEHUS (PAKTOB U SIBJICHUU
KUBOU MIPUPOJIBL;

CTPOUTH JIOTMUECKUE PACCYXJICHUS (MHAYKTUBHbBIC, JE€IYKTUBHbBIE, IO
AHAJIOTUH), BBIABJIATH 3aKOHOMEPHOCTH M MPOTUBOPEYMS B PACCMATPUBAEMBIX
SIBJICHUSX, (DOPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHSITh CXEMHO-MO/ICJIbHbIC cpeacTBa IS npeACTaBICHUS
CYIIIECTBCHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a



TAaK)K€  NPOTUBOPEYMH  PA3HOrO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
MH(POPMALIMOHHBIX HCTOYHHUKAX;

pa3pabaTbiBaTh IUIAH PELICHUS MPOOJIeMbl ¢ YYETOM aHaIM3a MMEIOIINXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B JIESITEIBHOCTD, OLIECHUBATh COOTBETCTBUE PE3YJIbTATOB
LeJIIM, OLIEHUBATh PUCKH MOCIEICTBUMN 1€ATEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCIOBHSX peaibHOro,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJIEHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE [TPH PEIICHUN KU3HEHHBIX MPOOIIEeM.

2) 0a3oBbIe MCCIIE0BATEIbCKUE 1eHCTBUA:

BJIQJIETh HABBIKAMH Y4E€OHO-UCCIEA0BATEIbCKOM U IPOEKTHON JI€ATEIbHOCTH,
HaBBIKAMM  pa3peuieHuss MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEJILHOMY IIOMCKY METO0B PELIEHUS MPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
pa3IMYHbIX METOJIOB O3HAHUS;

UCIIOJIb30BaTh PA3IMYHbIE BUbl JESATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpETalHH, MPeoOpa3OBaHUI0 MU NPUMEHEHHIO B YYEOHBIX
CUTYaIUsX, B TOM YHUCJIE IPU CO3JaHUH YUEOHBIX M COL[UAIbHBIX TPOEKTOB;

(GopMHUpPOBaTh HAYUYHBIM TUI MBILIUIEHUS, BIaJI€Th HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSMU U METO/IAMH;

CTaBUTh M (OPMYJIUPOBATh COOCTBEHHBIE 3aJaud B 00Opa30BaTEIbHOMU
NESATENbHOCTH U KU3HEHHBIX CUTYalUsIX;

BBISIBJIATh IPUUMHHO-CJIEJACTBEHHBIE CBSI3W U aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ peIeHUs, HaXOAUTh APTyMEHTHl IJIsl JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUHU PEILICHHUS;

aHAIM3UPOBAaTh IIOJYYEHHBIE B XOJE PpEIICHHS 3aJa4d  pPe3yJIbTaThl,
KPUTHUYECKU OLIEHHWBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX
YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

OCYIIECTBIISTh IEJICHAIIPABICHHBIN TOUCK MepeHoca CPEeACTB U CIOCO00B
JEeUCTBUSI B TPOPECCUOHAIBHYIO CPELLY;

yMETh NEPEHOCHUTh 3HAHUS B IO3HABATENIBHYIO M MPAKTHYECKYIO OOJacTH
KU3ZHEJIEATEIbHOCTH;

YMETbh MHTEIPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBbIE WJIEU, MpeAsiaraTb OpUrHHAJIbHBIE MOAXOMbl U PEIIEHUs,
CTaBUTb MPOOJIEMBI U 3a/1a4H, JIOIMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) padora ¢ ungopmManmen:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(OpMauu (TekcTe yueOHOro
nocoOus, Hay4HO-NOIYJSAPHOW JUTepaType, OMOJIOTMYECKUX CJIOBapsiX H
CIpPaBOYHMKAaX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B VHTepHeTe), aHalIM3upoBaTh



HH(OOPMAITUIO PA3TMYHBIX BUOB U (OPM MPEACTABICHUS, KPUTUIECKU OLICHUBATh
€€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTH;

(GhOpMyIUPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE |
otbope Ouosorndeckoi MHMOpMaluK, HEOOXOAUMOM ISl BHIMOJIHEHUSI YU4€OHBIX
3a/ay;

NpUOOPETaTh OMNBIT MCIOJIb30BAHUS HMHPOPMAIUMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATh KYJbTYPYy aKTHBHOTO MCITOJIB30BAHUS PA3TNIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTHUMANIbHYIO  (GOpMYy  TPEACTABICHUS
ouosiornvyeckor nHGpopmaruu (CXemsbl, rpaduKy, TUarpaMMbl, TaOJIHIIbI, PUCYHKH
H Jpyroe);

WCIIOJIP30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBA TpH paboTe C
Ononornyecko WHPOpPMANUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUE W
MaTEeMaTUYECKUe 3HAKW U CUMBOJBI, (OPMYJbl, aOOpeBHATypy, HOMEHKIATYpY,
UCTIONB30BaTh W NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMUECKHE  CPENICTBA
HaTJISTHOCTH;

BIAJ€Th  HABBIKAMHM  pAacloO3HaBaHWSA W 3alUThl  WH)OpMmaIuwy,
MH(GOPMAIIMOHHON 0€30MaCHOCTH JTIMYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU 1€HCTBUAMM:

1) oO1enmne:

OCYIIECTBIISATH KOMMYHUKAIIMH BO BceX c(hepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOT€ WJIM JUCKYCCHHU MO CYIIECTBY OOCYXIaeMOW TeMmbl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHHO BBIMOJHEHUS IPEaiaracMoiu
3a/lay, YIYUTHIBATh UHTEPECHI W COTJIACOBAHHOCTH MO3UIHUNA APYTHX yYaCTHUKOB
JMaJIora Uil JUCKYCCHH);

pacno3HaBaTh HeBepOaJbHBIE CpeAcTBa OOIIEHUs, IMOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHHUS KOH(DIMKTHBIX CHUTYAIlHi,
YMETh CMATYATh KOH(IMKTHI U BECTH IIEPETOBOPHI;

BIIAJICTh PA3JIUYHBIMU CIIOCOOAMH OOIIEHUS W B3aWMOJICHCTBUSI, TTIOHUMATh
HaMEPEHUs JIPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOLIEHUE K COOECETHUKY
U B KOPPEKTHOU PopMme HopMyIupoBaTh CBOM BO3PAKEHNUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas AesITeJIbHOCTD:

MMOHUMAaTh M HCIIOJIL30BaTh MPEUMYIINECTBA KOMAHIHOW W WHIWBHIYaIbLHOU
paboTHI MPU PEIICHUH OMOJIOrUMYECKON MPOoOIeMbl, 000OCHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITOBBIX (HOPM B3aMMOJICHCTBUS NP PEIICHUN yIeOHOM 3a1a4H;

BbIOMpATh TEMATUKY M METOJIbI COBMECTHBIX NEHCTBUN C YYETOM OOIIMX
MHTEPECOB M BO3MOXHOCTEH Ka)I0TO YjeHa KOJUICKTHBA;



IPUHUMATh LEJIA  COBMECTHOM  JEATENbHOCTH, OpPraHU30BBIBaTH U
KOOPJAMHUPOBATh JEHUCTBUS MO €€ JOCTUKEHUIO: COCTaBIIATH IUIaH ACHCTBHIA,
pacnpenensaTh poiad € YYETOM MHEHHMM Y4YaCTHHUKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHABI B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE MPOEKThI, OLIEHMBaTh HWJEU C TO3UWLUUA HOBHU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPAaTETMYECKOE IOBEACHUE B PA3IMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEeHUE, ObITh MHUIIUATHBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTHBHBIMH J1eHCTBUSIMMU:

1) camoopranuszauus:

UCIIOJIb30BaTh OHMOJOTHYECKHE 3HAHUS I BBIABICHUS MNpoOJIeM U HX
pEIIeHHs B )KM3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBHIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU 1I€JIEBbIE U CMBICIOBBIE
YCTAaHOBKU B CBOUX JEHCTBUAX M MOCTYIKAX IO OTHOLICHHUIO K KUBOM MpPHUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIbHO OCYLIECTBIIATh IMO3HABATEIIBHYIO NIE€SITEIbHOCTD, BBISBISATH
poOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlauyu B 00pa3oBaTEIbHON
NESATENbHOCTU U KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITENIbHO ~ COCTaBJSATh IUIAH pELIEHUS NOpoOsieMbl €  Y4ETOM
MUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEOUTECHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKH Y4EOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHU;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEeIICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

COoCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO IIMPOKOW SPYAMIMH B
pa3HBIX 00JIACTAX 3HAHUN, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa30BaTENbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYallUsiIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJaJIeTh  HABbIKAMM  TIO3HABAaTEJIbHOM  peQUIeKCMW Kak  OCO3HaHHUS
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAHM, MCIOJB30BaTh NPUEMBI pe(IIEKCUU JUIsl OLIEHKUM CHTyaluHd, BbIOOpa
BEPHOT'0 PELLECHUS;

yMETh OLICHUBATh PUCKHM U CBOEBPEMEHHO NPHUHUMATh PEIICHUS IO HX
CHUKEHMUIO;



IIPUHAMATh MOTHBBI M apryMEHTBl APYTMX I[PU AaHAJIU3€ pPE3YJIbTAaTOB
NEeSATENBHOCTH;

3) npuHATHE ce0s U APYTUX:

MPUHUMATh Ce0sl, MIOHUMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTHMBBI M AapryMEHTBl APYTMX IPU AaHAJIU3E pPE3YJbTAaTOB
NEeSATENBHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € O3ULIUU JPYTOro YeJOBeKa.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTarhl ocBoeHHs mnporpammbl COO mo Ouosnoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crieliupruyeckue sl yueOHoro npeamera «bruonorus»
Hay4HbI€ 3HAHUS, YMEHUS U CIOCOOBI IEUCTBHUI 10 OCBOCHMIO, HHTEPIIPETALUU U
npeoOpa3oBaHUIO0 3HAHUM, BUABI JACSITEILHOCTH O MOJYYEHHUIO HOBOTO 3HAHUA U
NPUMEHEHHUIO 3HAHUW B PA3NIMUHBIX YUYEOHBIX CUTYyallUsiX, a TaKK€ B pEasIbHbBIX
KU3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C Ouoisiorueil. B mporpamme mnpeameTHbie
pe3yNbTaThl MPEACTABICHBI IO F0J1aM 00yUYEHUS.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS ydeOHOro mpeamera «buomorus» ¢ 10
Knacce NOJKHBI OTPAXKaTh:

c(hOpMHPOBAHHOCThH 3HAHUNA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOT'O
3HAHMSI €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTUHBI MUPAa U HAYYHOTO MHUPOBO33PEHHS, O BKJIAAE POCCHUUCKUX H
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTUHU, (PYHKIIMOHATBEHON
IPAMOTHOCTH YEJIOBEKA ISl PELICHUS KU3HEHHBIX 3a/a4;

YMEHHUE PACKpbIBATh COJIepKaHUE OMOJIOrMYECKUX TEPMUHOB U TOHSITHIL:
KU3Hb, KJIETKa, OpraHu3M, MeTaboian3M (O0OMEH BEIIECTB M MpeBpalleHUuE
HHEPTUHU), TOMEOCTa3 (CaMOperyJssiiys), YPOBHEBAasI OpPraHU3aIus KUBBIX CHUCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIIKSA), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHE H3JIaraThb OWOJIOTUYECKUE TEOpHH (KJIETOYHAs, XPOMOCOMHAas,
MyTallMOHHAsI, IIEHTpajbHAas JIOrMa MOJIEKYJIApHON Ouonorun), 3akoHbsl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u yueHus (0 HeHTpax MHOrooOpasusi u
MPOUCXOXKICHUS KyJIbTYpHbIX pacTteHuit H. V. BaBuiioBa), onpenensars rpaHUIIbI
WX MPUMEHUMOCTH K )KUBBIM CUCTEMAM,;

YMEHHUE BJIAJIETh METOJIaMU HAYYHOTO IMO3HAHMS B OMOJIOTUU: HAOII0/IEHHUE U
ONMCAHUE KUBBIX CUCTEM, IIPOLIECCOB M SIBJICHUW, OpPraHU3alysl U IMPOBEICHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTa,  BBIABM)KEHHME  TUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXKJy HCCIEAYyEMbIMH BEIMYMHAMHU, OOBSCHEHUE MOJYYEHHBIX



pe3yJIbTaTOB, MCHOJIb30BAaHHBIX HAYUYHBIX MOHSATHI, TEOPH U 3aKOHOB, YMEHHE
JIeJIaTh BHIBOJIbI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIIEIATH CYIIECTBEHHbIE MPU3HAKKA BUPYCOB, KIETOK MPOKAPUOT U
AYKapHoOT, OJHOKIETOYHBIX ¥ MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHa BEIECTB M IPEBPAIICHUS SHEPIrUU B KIETKe, (OTOCUHTE3A,
IUTACTUYECKOTO0 M HIHEPreTUYecKoro oOMeHa, XEMOCHHTe3a, MUTO03a, Meio3a,
OIUIOZIOTBOPEHUS, PA3MHOKEHHS, WHAMBUIAYAJIBHOIO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yYMEHHE MPUMEHATh MOJyUYEHHBbIE 3HAHUS A OOBSACHEHUS OMOJOTHYECKHX
IPOLIECCOB U SIBJICHUM, JUIsl IPUHATUSA MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C LEIpl0 oOecrieyeHus: 0e30MacHOCTH CBOEro 3J0pPOBbS U 310POBbS
OKPY KaIOIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOIO MOBEJIEHUS B OKPYIKAIOIIEH
OPUPOJHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHXKEHUMN
COBpEMEHHOW  Ouonoruu OMOTEXHOJNOTUI i1 PalUOHAIBHOTO
MPUPOOTNOIB30BAHNUS;

YMEHUE pellaTh JJIEMEHTAPHbIE T'E€HETUYECKHME 3aJadyd Ha MOHO- U
IUTUOPUHOE CKpPELIMBAHUE, CIEIUIEHHOE HAaclleJOBaHUE, COCTaBIISTH CXEMBI
MOHOTHOPUTHOTO CKPEIMBAHUS IS MPEJCKa3aHusl HACIeAOBAHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M NPAKTUYECKUE PpadOThI, COONIOAATH
mpaBuia mpu paboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PYA0BaHUEM;

yMEHUE KPUTUYECKH OIICHMBAaTh M HWHTEPIPETUPOBATH HUHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEPKAHMs, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
pPa3IUYHBIX UCTOYHUKOB (CpPEACTBA MAacCOBOM MH(OpMaLUU, HAyYHO-IOIYISIPHbIE
MaTepuasbl), STUYECKHE aCIEKThl COBPEMEHHBIX HCCJIEeIOBaHUN B OHOJIOTHUH,
MeIUIMHE, OUOTEXHOJIOTUH;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOUICHMUS,
00001m1ast OMOJIOTHYECKYI0 UH(OPMALIUIO U3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO
WCITOJIb30BATh TOHATHITHBIN armapaT OHMOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS ydeOHOro mnpeamera «buonorus» ¢ 11
KJlacce JOJIKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOI'O
3HAaHUS ECTECTBEHHbIX HAayK, B (DOPMHUPOBAHMU COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa U HAYYHOTO MHPOBO33PEHUS, O BKJIA/J€ POCCUUCKHUX H
3apyOEKHbIX yUEHBIX-OMOJIIOTOB B  pa3BUTHE OWUONOTUM, (PYHKIIMOHATBLHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELICHUs KU3HEHHBIX 3aa4;

YMEHHE pPACKpbIBaTh COJAEp)KaHHE OWOJIOTMYECKUX TEPMHMHOB M TOHATHUM:
BUJ, TIOMYJISKSA, TeHOGOH/I, SBOJIOLHUS, JBIKYIIUE CHUIIbI ((DaKTOpBI) IBOIIOINH,
MPUCIIOCOOJIEHHOCTh OPraHU3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKHUE (PAKTOPHI,



JKOCUCTEMA, IMPOAYLEHTHI, KOHCYMEHTBI, PpPEAYLEHTHl, LENu IUTAHUs,
HKOJIOTHYECKas Mupamua, OMoreoleHos3, onocdepa;

yMEHUE H3JIaratb OWOJOrMYecKue Teopuu (PBOJOLMOHHAsS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUS DHBOJIIOLMH), 3aKOHbl U 3aKOHOMEPHOCTH
(3apoasieBoro cxoactea K. M. bspa, depenoBanus TJIaBHBIX HaIpaBICHUN M
nyteit sBomon A. H. CesepiioBa, yuenuss o 6uocdepe B. M. Bepnaackoro),
ONpPEAEATh TPAHUIBI UX TPUMEHUMOCTH K )KUBBIM CHCTEMAM;

YMEHHUE BIIAJIETh METOJJAMU HAYYHOT'O IMO3HAHMS B OMOJIOTMU: HAOMIOICHUE U
ONMCAHUE KUBBIX CHCTEM, IPOLIECCOB U SIBICHUW, OPraHU3alUs U IPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBJICHHE
3aBUCUMOCTH MEXJy HCCIEAYyEeMbIMU BEJIMYMHAMHU, OOBSCHEHUE MOJYYEHHBIX
pEe3yJIbTATOB, WCHOJIb30BAHHBIX HAYYHBIX IMOHSITHUWA, TEOPUHA U 3aKOHOB, YMECHUE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJTYUYECHHBIX PE3YIbTATOB;

YMEHHUE BBIIECTATh CYIIECTBEHHbIE NPU3HAKU CTPOCHUSI OHMOJIOTMYECKUX
OOBEKTOB: BUJOB, MONYJALMHA, NPOAYLEHTOB, KOHCYMEHTOB, pPEIyIEHTOB,
OMOreolleHO30B U HJKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACJIEACTBEHHOM
M3MEHYHUBOCTH, €CTECTBEHHOI'O0 OTOOpAa, BHI000pPA30BaHMS, MPHCIOCOOIECHHOCTH
OpraHU3MOB, JIEUCTBHS OKOJOTHYECKUX (PAKTOPOB HAa OpPraHU3MBI, IEepeHoca
BEIIECTB M TOTOKA JHEPIMU B DKOCHUCTEMAX, AHTPONOTCHHBIX H3MEHECHUH B
AKOCHCTEMAX CBOEW MECTHOCTH, KPYrOBOPOTAa BEIIECTB U OHMOr€OXUMHYECKHUX
IIUKIIOB B Ouocdepe;

yMEHHUE MPUMEHSATH MOJTYYEHHbIE 3HAHUS I OOBSCHEHUS OWMOJIOTMYECKUX
[IPOLIECCOB U SIBJICHUU, JUI NPUHATUSA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C LEIpl0 oOecreyeHus: Oe30MacHOCTH CBOEro 370pPOBbS U 310POBbS
OKPY>KaIOLIUX JII0JIei, COOTIOIEHUSI HOPM IPaMOTHOTO MOBEACHUS B OKPYKAIOIIEH
OPUPOAHON Cpele, MOHMMaHUE HEOOXOJUMOCTH HCIOJIb30BAHUS JTOCTHXKCHHIM
COBPEMEHHOW OMOJIOTHH JIJIsl pAlIMOHATIBHOTO PUPOI0IIOIb30BAHUS;

YMEHHUE pelaTh 3JE€MEHTapHble OMOJOTMYECKHE 3a/1aud, COCTABJISATh CXEMBbI
MepEeHOCa BEIIECTB U YIHEPTUH B IKOCUCTEMaxX (LIeTH MUTaHUsA);

YMEHHUE BBINOIHATh JA0OpPATOPHBIE U MPAKTUUYECKHE pabOThI, COONIOAATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJabOpaTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHUYECKH OIIEHMBaTh M HHTEPIPETUPOBATH HUHPOPMAIUIO
OMOJIOTUYECKOTO  COJIEP)KAaHMs, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAacCOBOM MH(OpPMAIIUU, HAYYHO-TIOMYJISIPHbIE
Marepuaibl),  paccMaTpuBaTh  IJ00AJIbHBIE  DKOJOTHYECKHUE  MPOOJIEMbI
COBPEMEHHOCTH, ()OPMHUPOBATH 10 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3ULUIO;

yMEHHE CO3/1aBaTh COOCTBEHHbIE€ IHCbMEHHbIE M YCTHBIE COOOIICHMS,
000011as 6MOJIOTMYECKYI0 MHPOPMALIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BaTh NOHATUITHBIN anmapaT OMOJIOTUH.



TEMATHUYECKOE INTAHUPOBAHUE
10 KIIACC

Konn4yectBo 4yacos DJIEeKTPOHHBIE
HanMenoBaHmne pa3aejaoB U TEM nudpoBbIe
Ne ni/nn P Konrpoiabusie | IlpakTnuecku (1ubp )
NPOrpamMMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI e padoThbl
pecypchl
bubmuoreka [JOK
I buonorns kax nayka 2 0.5 https://m.edsoo.ru/7f41¢292
2 JKuBEIE CHCTEMEBI U UX OpraHU3aIus 1 bubmmorexa TTOK
P 1 https://m.edsoo.ru/7f41¢292
3 XHUMHUYECKHUI COCTaB U CTPOCHUE KIETKH 8 1 bubmmorexa TIOK
p https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 KM3HENCATENLHOCTS KIICTKHA 6 https://m.edsoo.ru/7f41¢292
5 Pa3zMHOXeHMe 1 MHAUBUAYaJIbHOE Pa3BUTHE 5 1 bu6mmoreka [JOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTS U I3BMEHUUBOCTD 2 15 bu6mmoreka [IOK
OpPTraHHU3MOB ' https://m.edso0.ru/7f41¢292
. Cenexuust opranu3mMoB. OCHOBBI 3 bubnuoreka [JOK
OHOTEXHOJIOTHHA https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
P 1
8 C3CPBHOC BpEMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4




11 KIIACC

Konn4yectBo 4yacos DJIEeKTPOHHBIE
HauMeHoBaHue pa3aesioB U TeM uudposBbIe
Ne i/m P KonTpoabHbI IIpakTHYeckue (upp :
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
e padoThI padoThI
pecypchbl
bu6mmoreka [JOK
1 1
IBOmONMORHas duonorH ? https://m.edsoo.ru/7f41cc74
) Bo3HukHOBEHME U pa3BUTHE )KU3HU Ha 9 0.5 bubnmoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opra"usMel 1 OKpYIKaroIas cpeaa 5 1 bubnmorexa HOK
p py m pea https://m.edsoo.ru/7f41cc74
bu6mmoreka [{OK
4
Coo00111ecTBa ¥ DKOJIOTHYECKHUE CUCTEMBI 9 hits://m.edsoo ra/7f4] ce74
but6mmoreka [IOK
> Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 0 2.5







IHOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos JIeKTPOHHbIE
JlaTa
Ne undgpoBbie
Tema ypoka Kontpoasubie | IlpakTuyeckue | H3Yy4Y€HH
n/n Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI b
pecypchl
Bbu6mmorexa [JOK
1 buosnorus B cucreme Hayk 1 https://m.eds0o0.ru/863e6122
https://m.edsoo.ru/863e632a
Mertoabl O3HAHUS )KUBOW MTPUPOIBL.
[TpakTrueckas padorta Ne 1
2 «HMcnonp30BaHuE pa3NUYHBIX 1 0.5 bubmmorexa [OK
P ' https://m.eds00.ru/863e¢6122
METO/IOB IIPY U3YUYEHUU
OMOJIOTHYECKUX OOBEKTOBY
3 buonornueckue cuctemsl, IPOLECCHI 1 bubnmoreka [JOK
U UX U3y4ECHUE https://m.edsoo.ru/863e6564
4 XuMHYECKUH cocTaB KIeTKH. Boja u 1 Bbu6mmorexa [JOK
MHUHEpAJIbHEIE COIIU https://m.edsoo.ru/863e674¢
bubmnoreka 1IOK
5 b .C 0 1
CITCH, OCTAB 1 CTPOCHHE BETKOB https://m.edsoo0.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KatanuzaTopsl. JJaboparopHas
6 pabora Ne 1 «M3yuenue | 0.5 bubnmnoreka [JOK
KaTaJIUTUYECKON aKTHBHOCTH ] https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha MpUMEpe aMUIIa3bI
WM KaTajasbl)»
7 Yraeroasl. JIunuasl 1 bubmuoreka [JOK




https://m.eds00.ru/863e6870

bu6moreka [IOK
8 H .ATO
YIJICHHOBBIC KHCIOTRT https://m.edsoo0.1ru/863e6d5c
9 Hctopus u meToabl U3y4eHus bubnuoreka [IOK
kietku. Knerouynas reopus https://m.edsoo.ru/863e6e88
10 Knetka kak 1ienoctHas xuBas
cucremMa
CrpoeHue 3yKapuOTUIECKON KIIETKH.
JlabopaTtopHas paborta Ne 2
«M3ydyeHne cTpoeHus KIETOK bubnnorexa [JOK
11 pacTeHui, )KUBOTHBIX, TPUOOB 1 0.5 https://m.edso0.ru/863e6ff0
OaxTepuil O]l MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
FOTOBBIX MUKpOIIpEnapaTax u ux
OTIFICAaHUEY
bubmnoreka 1IOK
12 06 0
MCH BELIECTB HITH METADOTHIM https://m.edso0o.ru/863e766¢
bu6mmoreka [JOK
13 o . X
OTOCHHTES. ACMOCHHTES https://m.edso0.1u/863e7c98
bu6mmoreka [IOK
14 i
SuepreTuccKuii 0OmeH https://m.edsoo.ru/863e7aae
’KuzHeHHbIN MUK KIETKU. [lenenue
kieTku. Muro3. JlaboparopHast
15 abora Ne 3 «HaOmronenne MuTo3a B 0.5 Bubmorexa OK
p B ) https://m.edsoo.ru/863e7dc4
KJIETKaxX KOHYMKa KOpEIlKa JIyKa Ha
TOTOBBIX MUKpOIIpErapaTax»
16 buocunres Oenka. Peakims bubmuorexa [JOK
MaTpPUYHOI'O CHUHTE3a https://m.edsoo.ru/863e796e
17 Tpancnsnus — 6nocuHTe3 Oenka bu6mmoreka [JOK




https://m.edso00.ru/863e796¢

Hexknerounsie hopMbl KU3HH —

bu6mmoreka [JOK

18
BHUPYCHI https://m.edso0.ru/863¢7540
bu6mmoreka [IOK
19 @OpMBI pa3sMHOKEHNS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [JOK
2 Meii
0 enos https://m.edsoo.ru/863e7f4a
OO6pazoBaHue 1 pa3BUTHE MOJIOBBIX
KJIeTOK. OII0I0TBOPEHHE.
)1 JIaboparopHas pabota Ne 4 0.5 bubnuorexa LIOK
«HM3ydyenue cTpoeHus MOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax»
2 WNHpuBuayansHOE pa3BUTHE bubnuoreka [JOK
OpPraHu3MOB https://m.edsoo.ru/863e8436
7 I'eneTnka — Hayka o bubmuorexa [JOK
HAacJEJICTBEHHOCTH U U3MEHUNBOCTH https://m.edso0.ru/863e8612
3aKOHOMEPHOCTH HaCIEA0BaHUS
24 MPU3HAKOB. MOHOTHOpUTHOE bubmorexa HOK
P ] pr https://m.eds00.ru/863e8878
CKpELIMBaHUE
WTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 §CSaBI/IIZI/IMOFO H&ine OBaHUs bubmmorexa LOK
A https://m.edsoo.ru/863e89a4
TIPU3HAKOB
26 CuensieHHOE HaclieIOBaHUE 0.5 bu6mmoreka [JOK

npusHakoB. JlabopaTopHas padora
Ne 5 «M3yuenue pe3ysnbraToB
MOHOTHOPUAHOTO U AUTHOPHIHOTO

https://m.edso0o0.ru/863e8c60




CKpEIMBaHUA y IPO30(UIIBI HA
TOTOBBIX MUKpOIIpenapaTax»

7 I'enetuka nona. HacnenoBanue | bu6mmoreka [{OK
MPU3HAKOB, CLIEIUIEHHBIX C MOJIOM https://m.edso0o0.ru/863e8c60
N3menunBocTs. HenacnencTtBeHnHas
M3MEHUYUBOCTh. JlaboparopHas
pabota Ne 6. U3yuenue bubnuorexa LIOK

28 . 1 0.5
MOAN(PUKAITMOHHONW U3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOEHNE BapUAIIMOHHOTO Psijia U
BAPHUALIMOHHON KPUBOIN»

HacnencTBenHnast U3MEHYMBOCTD.

29 JlaboparopHas pabota Ne 7. i 0.5 bubnunoreka [JOK
«AHanu3 MyTanuil y 1po30¢puiisl Ha ' https://m.edsoo.ru/863e8efe
TOTOBBIX MHKpPOIIpEriapaTax»

Bbu6mmoreka [JOK

30 T'eneruia uenosexa ! https://m.edsoo.ru/863e8d78
PesepBubIil ypok. O600611eHHE IO

31 teme «HacnencTBeHHOCTD U 1
W3MEHYHBOCTH OPTaHU3MOBY»

Bbu6mmoreka [JOK

32 Ceneluuns kak Hayka H IpoLece ! https://m.edso0.ru/863e9214

1 MeToab!l U JOCTHXKEHUSI CEESKIIUN | bubmuoreka [JOK
pacTeHUI U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexnoiorus kak oTpacip 1 bubnnoreka [JOK
MPOU3BOJACTBA https://m.edsoo.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 14 4

I[TPOTPAMME




11 KIIACC

KonuyecTBo 1yacos DJICKTPOHHBIE
JlaTa
Ne undgposbie
Tema ypoka Kontpoabubie | IlpakTtuyeckue | H3Yy4Y€HH
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI !
pecypcsbl
1 DBOJIIOLHS U METOABI €€ N3YUEHUS 1 bubmmorexa [JOK
t g y https://m.edsoo.ru/863ea20e
) WcTopus pa3BuTHs NpeaCcTaBIEeHUN 1 bubmuorexa [IOK
00 3BOITIOIINHA https://m.edso0.1u/863¢9570
bubmnoreka [IOK
3 M 1
HKPOIBOIIOIA https://m.edsoo.ru/863e9cle
[Tomynsimust Kak seMeHTapHas
eAMHUIA BUJA U DBOJIIOIIHH.
4 JII;60 I:ao HI;ﬂ aGora JI\; 1 1 0.5 bubamorexa [OK
paTOpHai p B ) https://m.eds00.ru/863e99¢6
«CpaBHEHUE BHJIOB T10
MOP(}OIOrHuecKOMy KpUTEPHIO»
5 JIBrOKy1IHe CUitbl (3J1IeMEHTapHbIE | bubnunorexa [JOK
(hakTOpbI) IBOTIOIIHH https://m.edsoo.ru/863e9da4
bu6mmoreka [JOK
6 E i1 0TO 1
CTECTBEHHBII 0TOOp 1 ero dopub: https://m.edsoo.ru/863e9ed0
PesynbTate! 3BOMIOLMY:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BUI000pazoBanue. JlabopaTopHas 1 0.5 bubnmoreka [JOK
pabora Ne 2 «Omnucanue ' https://m.eds0o.ru/863e9fde
MIPUCTIOCOOJIEHHOCTH OpTaHu3Ma U €€
OTHOCHUTEILHOTO XapaKTepay»
8 Hanpasnenus u nytu 1 bubnnorexa [JOK




JKM3HU Ha 3eMIIe»

MaKpO3BOJIOIINHU https://m.edsoo.ru/863e9cle
9 Heob6patumocTs 3BOMIONINN
10 WcTopus xu3HU Ha 3emiie U METObI
€€ U3y4eHUs
1 ['unoTessl MPOUCX0XKACHUS KUZHU bubnuoreka LIOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 Pa3ButHe xu3HM Ha 3eMIie 110 3paM U bubnnorexa [IOK
nepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tallbl SBOJIIOINH
pacTUTENBHOTO U JKUBOTHOI'O MHUpA.
13 [IpakTuueckas pabora Ne 1 0.5 bubnnorexa [IOK
«M3y4yeHne NCKOMaeMbIX OCTATKOB ’ https://m.edsoo.ru/863ea8bc
pacTeHui 1 KUBOTHBIX B
KOJUIEKLIUSX»
14 CoBpeMeHHas cuctema bubnmorexa [JOK
OpraHU4eCKOro MUpa https://m.edsoo.ru/863ea48e
15 DBOJTIONHS YeJIOBEKa (aHTPOTIOTEHE?) bubmoreia LHOK
t P https://m.edsoo.ru/863eac2c
16 JBwxynuiue cribl ((hakTophr) bubnnorexa [IOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMH SBOIOLUN
YeJI0BEKa
13 UYenoBeyeckue pacsl U IPUPOIHbIE bubnunorexa [JOK
aJanTaluuy 4YeJI0BEeKa https://m.edsoo.ru/863eaca2
PesepBHblitl ypok. O60011IeHHE 10
19 TeMe «BO3HMKHOBEHHE U pa3BUTHE




20

DKonorus Kak HayKa

Cpensl 00UTaHUS U YKOJIOTHICCKUE

bu6mmoreka [JOK

21
(hakTopbI https://m.edsoo.ru/863eafec
AbunoTtnueckue GpakTopsl.
JlaboparopHas pabota Ne 3.
«Mopdodomnoruueckue 0COOEHHOCTH
22 aCTCHUM U3 Pa3HBIX MECT 0.5 bubmorexa LHOK
P P ' https://m.edsoo.ru/863eb10e
obutanusy. JlabopaTropHas pabora
No 4. «Bnusgnue cBeta Ha pOCT U
Pa3BUTHE YEPEHKOB KOJIEYCa
Bbu6mmoreka [JOK
23 buotnyeckue pakrto
MOTHYECKUE (aKTOpE! https://m.edsoo0.ru/863eb348
DKOJOrM4eCcKHe XapaKTEepUCTUKU
nomyssiuu. [Ipaktuaeckast pabora
24 No 2 «Iloxcuér mroTHOCTH 0.5
MOMYJIAIMKA Pa3HBIX BUIOB
pacTeHuin»
’5 Coo0riecTBa OpraHu3MOB — bubnmoreka [JOK
OMOIICHO3 https://m.edsoo.ru/863eb46a
2% DKOJIOTUYECKHNE CUCTEMBI bubmuoreka [{OK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTENIN YKOCUCTEMBI.
27 DKOJIOTUYECKHE MUPAMUJIBI bubmmorexa TIOK
. DaMHBI. https://m.edsoo.ru/863eb5fa
CoiictBa 3xocucteM. Cykueccus
28 [IpupoaHbie F3KOCUCTEMBI
29 AHTPOIOr€HHbIE SKOCUCTEMBI
30 buocdepa — rnobanpHas bubnuoreka [IOK

3KOCUCTEMA 3EMITU

https://m.edsoo.ru/863ebb5e




31 3aKOHOMEPHOCTH CYIIECTBOBaHUS 1 bubnuorexa [JOK
ounocdepnr https://m.edsoo.ru/863ebd16

32 YenosedecTBo B Onocdepe 3emiin 1

13 CocymiecTBoBaHUE TIPUPOABI U 1 bubnmnoreka [JOK
YenoBeyecTBa https://m.edsoo.ru/863ebale
PezepaHblil ypok. O6001€HHE TEMBI

34 «Coo011ecTBa 1 9KOJIOTHYECKHE |
CUCTEMBD»

OBIIEE KOJIMYECTBO YACOB I10 14 )5

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HNHTEPHET






