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HOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMMmbl MO OWOJIOTUH TEOPETHUYECKYIO OCHOBY IS
OTIpEeCTCHUS] TMOAXO0M0B K (POPMHUPOBAHUIO COACpKAHHMS y4eOHOro mpeameTa
«buonorus» cocraBuwin: KoHuenrtyaiabHble TonoxeHus DIOC COO o
B3aUMOOOYCIIOBJICHHOCTH IIeJiel, COJep)KaHUs, pe3yJbTaToB OOYy4YCHHS W
TpeOOBaHMI K YPOBHIO MTOATOTOBKH BBIITYCKHHUKOB, TIOJIOKEHHS 00 OOIIHX IEIIX U
NPUHIINIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CpPEIHEro
obmero oOpazoBanusi B Poccuiickoit denepamuu, a TakKe TMOJOKEHUS O
cnenuduke OMOIOTHH, €€ 3HAYCHUU B MTO3HAHUH KUBOU MPUPOBI U 00eCIICYCHUH
CYIIIECTBOBAHMS YeIOBEUECKOTO oOmiecTBa. COTTacCHO Ha3BaHHBIM TOJIOKEHUSIM,
OTIpe/IEICHBl OCHOBHBIC (DYHKIITMH MPOTPAMMBI TI0O OMOJIOTHH 1 €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruu Ja€T NpenCTaBlIeHHWE O IeNsIX, 00 oOmiei
CTpaTerud OOy4YeHHs, BOCIHTAHUS W Pa3BUTHS OOYyUYaIOIIUXCS CpPEICTBaAMH
ydaeOHOoro mpeamera «buomorus», omnpenenseT o00s3aTeNbHOE MPEIMETHOE
COJiEp’)KaHUE, €ro CTPYKTypy, pacmpeleieHue 1o pa3feaM U TeMmaw,
PEKOMEHIyeMYIO TOCJIEeI0BATEIbHOCTh M3YUEHHUsI YU4eOHOr0 Marepuaia ¢ y4éToM
MEXIPEAMETHBIX ¥ BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKH 00pa30oBaTEelbHOTO
MpoIiecca, BO3PACTHBIX 0COOCHHOCTEH 00yUaroImmnXcsl.

B nmnporpaMmvMe mo OuosorMMm TaKKe YUYHUTHIBAIOTCA TPEOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM U TPEJAMETHBIM pe3yjbTaTam
oOydeHuss B (QOPMHUPOBAHWU OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIHHOM
JeATebHOCTU/YUeOHbIX JEHCTBUI OO0ydYarolIUXCsi MO OCBOCHHUIO COJACPKAHUS
OMOIOrMYecKOro 00pa3oBaHMUI.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIil YpPOBEHB) pean30BaH
NPUHIUIT TPEEMCTBEHHOCTH B M3yYeHWW OHWOJIOTWH, Oyiarogaps 4eMmy B HEW
MPOCMATPUBACTCS HANPABICHHOCTh HAa pPa3BUTHE 3HAHWH, CBSI3aHHBIX C
GbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PECHHS,  IIEHHOCTHBIX
OpHEHTAIIUN JIMYHOCTH, SKOJOTUYECKOTO MBIIUICHUS, MPEACTABICHHUN O 3JJ0POBOM
oOpa3e XM3HU W OEpPEeKHBIM OTHOIICHHWEM K OKpYJXKAloIIel MPUPOIHOU cpene.
[ToaTomMy Hapsiay ¢ M3y4eHHEM OOIIEOMOIOTHYECKIX TEOPHid, a TaKKe 3HAHUH O
CTPOEHUH >KMBBIX CHCTEM PA3HOTO PAaHTa M CYIIHOCTA OCHOBHBIX MPOTEKAIONINX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJIOTHH YAENEHO BHHUMAaHHUE HCIOIh30BAHUIO
MIOJTyYEHHBIX 3HAHUW B MMOBCEIHEBHOMN JKU3HU JJISl PEIICHUS MPUKIIAIHBIX 3314, B
TOM dYHcje: TMPOPUIAKTHKU HACIEICTBEHHBIX 3a00JeBaHUI dYeIOBEKa, MEIUKO-
TCHETHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS IKOJIOTUYECKU
1eJeco00pa3HOro IMOBEACHHUS B OKpY)Kalolled NpUPOJHOM cpene, aHaIu3a
BIIVSTHHSI XO3SIICTBEHHOW JIEATEIHHOCTH YEIOBEKa Ha COCTOSIHHE MPUPOIHBIX H
MCKYCCTBEHHBIX DKOCUCTEM. Y CHIICHHE BHUMAHUS K TIPHUKJIAHON HAIIPaBICHHOCTH
y4ueOHoro mpenMera «buosorusy MpOAMKTOBAHO HEOOXOIMMOCTHIO OOECIIeUCHUS



YCIIOBUH JUIsl pEIICHUsI OJJHOW M3 aKTyaJbHBIX 3a/1a4 IIKOJIBHOTO OMOJIOTUYECKOTO
oOpa3oBaHMsl, KOTopas mpeamnojaraeT (GopMUpPOBaHHE Yy  OOydaroIUXCs
CIIOCOOHOCTH aJalTUPOBAThCA K M3MEHEHHSIM JUHAMUYHO Pa3BUBAIOILETOCS
COBPEMEHHOT'O MHPA.

buonoruss Ha ypoBHe cpeaHero oOmero oOpa3oBaHMs 3aHMMAET BaKHOE
mecto. OHa oOecneurBaer (popMHpoBaHHE Yy OOYHAIOIIMXCS MPEICTABICHUN O
HAay4YHOU KapTUHE MHpA, pacIIMpsieT U 0000uIaeT 3HaHUS O KUBOHM mpupoje, eé
OTJINYNTENIbHBIX NPU3HAKaX — YPOBHEBOW OpPraHMU3alMA W DBOJIIOLUH, CO3IAET
yCIIOBUSL  JJIs: TO3HAHHWS  3aKOHOB  KUBOM  MPHUPOABI, (POPMHUPOBAHUS
(YyHKIMOHAJIBbHOW TI'PaMOTHOCTH, HABBIKOB 3J0pOBOro M Oe3zomacHoro oOpasa
KU3HU, SKOJOTMYECKOTO MBIIUIEHUS, IEHHOCTHOIO OTHOUIEHUS K KMUBOW IPUPOAE
U YEJIOBEKY.

bonbiioe 3HaueHHe OMOJIOTUSl UMEET TAK)KE JUISl PELICHHs BOCIIMTATENbHBIX U
pa3BUBAIOIIMX  33Ja4  CpeJHEro  oomero oOpa3oBaHus,  COLHUAIN3ALUU
oOyuvaronuxcs. M3ydyenune 6uonorun odecrnednuBaeT yciaoBHs it (OPMUPOBAHUS
MHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W  HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIBTYphl, CIOCOOCTBYET WMHTErpanuy OMOJOTUYECKUX 3HAHUU C
NpPEICTABICHUSAMHU U3 JAPYTUX y4E€OHBIX MPEAMETOB, B YACTHOCTH, (DPU3UKHU, XUMHUU
u reorpaduu. Ha3zBaHHbIE MOJOXKEHHS O NpeIHAa3HAYEHHH Y4YeOHOro mMpeamera
«buosorusi» COCTaBUIM OCHOBY I ONpENEIEHUs IOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHHMIO €ro COAEpP’KaHWsA, IMPEACTaBICHHOIO B IIporpaMme 1o
OHOJIOTHH.

Ot6op coxmepkanusi yueOHOro mnpenmera «buosorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULMHA KyJIbTYpOCOOOPA3HOIO MOJXO0Jd, B COOTBETCTBHH C
KOTOpPBIM OOYyYaroluecs: JOJKHBl OCBOUTbH 3HAHUS M yMEHHMsS, 3HAUUMBbIE JIs
dopMupoBaHus OOIIEH KyJIbTYpbl, ONPEACNAIONIME aJeKBAaTHOE IOBEACHHUE
YeJioBeKa B OKpYXarolleid MPUPOAHOU cpejie, BOCTPeOOBAaHHbBIE B MOBCEAHEBHOM
KU3HU U MPAKTUYECKOU nAesaTenbHOCTH. Oco0oe MeCcTO B 3TOM CUCTEME 3HaHUI
3aHHUMAIOT 3JIEMEHTHI COJIEP KaHUs, KOTOPbIE CIIyKaT OCHOBOW JJIs1 (HOPMUPOBAHMUS
IPEICTABICHU O COBPEMEHHOM €CTECTBEHHO-HAyYHON KapTHHE MHpa W
LIEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHHU3aluu
OMOJOrNYECKOT0 00pa30BAHMSL.

CrpykTypupoBaHHe cOAepX aHUs Y4yeOHOro Marepuaiga B IporpaMMe [0
OMOJIOTMM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUYEHUS 3HAHUH 00
OTJIMYUTENIbHBIX OCOOCHHOCTSIX JKUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3aluu u
ABOJIIOLMHU. B COOTBETCTBUHU C 3THM B CTPYKType yueOHOro npeamera «bruonorus»
BBIJICJIEHBI CIIETYIOUIUE COJAEPKATEIbHbIE TMHUN: «brosorus kak Hayka. MeTobl
HayyHOro mo3HaHMs», «Kierka kak Oumosormyeckas cucrema», «OpraHuszM Kak



Oouonornyeckas cucteman, «CucrtemMa W MHOTOOOpasve OpPraHUYECKOTO MHpPay,
«OBOJIOLMS KUBOU MPUPOABD», « IKOCUCTEMBI U IPUCYIINE UM 3aKOHOMEPHOCTH.

Henp wm3yuenus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBjlaJicHue OOy4YalolUMHUCS  3HAHUSIMHU O  CTPYKTYPHO-(YHKIIMOHATBHOMN
OpraHW3allid JKUBBIX CHCTEM pa3HOTO0 paHra © TNPUOOPETCHHE YMEHHM
UCIIOJIb30BaTh ATH 3HAHUS JJIsi TPAMOTHBIX JIEUCTBUM B OTHOILIEHWU OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3IMYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTr>keHue 1enu u3ydeHus: yueOHoro npeamera «buomnorus» Ha 6a30BOM
YPOBHE 00€CTICUMBAETCS PEIICHUEM CIEAYIONIUX 3a/1a4:

OCBOCHME OOYYaIOIUMHCS CHUCTEMbl 3HAHUH O OHOJIOTMYECKUX TEOPHSsX,
YYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBuiaxX, CIyKalluX OCHOBOU
st GOpPMUPOBAHUS MPEJCTABICHUN O €CTECTBEHHO-HAYYHON KapTUHE MHpa, O
METO/IaX HAyYHOTO IMO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIINUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUIX B OMOJIOTHH;

dbopmMupoBaHUE Yy OOYYaIOIIMXCS TMO3HABATEIbHBIX, MHTEIUICKTYaIbHBIX U
TBOPUYECKHX CIIOCOOHOCTEH B MpoOIleCCe aHaiM3a JAHHBIX O IMYTAX Pa3BUTHSA B
OMOJIOTUM HAyYHBIX B3IJISIIOB, UJEH M MOIXOJ0B K H3YUYEHHUIO YKUBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHU3alluu;

CTAaHOBJICHHE Yy oOOydaroumxcss oO0mell KyJbTypbl, (YHKIHOHAJIbHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIEHUBATH SBJICHUS OKPYKAIOIIETO
MHpa KUBOW MPUPOABl HAa OCHOBAHMM 3HAHWM M OIbITA, IOJYYEHHBIX IIPH
M3YYECHUH OMOJIOTHH;

dbopmupoBaHue y O0OydarONIUMXCS YMEHUN WILTIOCTPUPOBATH 3HAUYEHUE
OMONOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIbHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUA;

BOCIUTAHUE YOEXKJIEHHOCTH B BO3MOXXHOCTH TO3HAHMS YEJIIOBEKOM KHUBOU
MPUPOJIbl, HEOOXOIUMOCTU OEPEKHOTO OTHOIIECHHUS K HEW, COOTIOICHUS ATUYECKUX
HOPM TPY TIPOBEICHUH OMOJIOTHYECKUX UCCIIEOBAHMI;

OCO3HAHHWE IIEHHOCTU OWOJIOTMYECKUX 3HAHUW JUIS TOBBIIICHUS YpPOBHSA
AKOJIOTHUYECKOUN KYJIbTYpbl, 1U1s1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOW JKU3HU IS
OLICHKH TTOCJICACTBUUA CBOEH JIEATEIILHOCTH MO0 OTHOIICHUIO K OKPY>KaloUIEH cpelie,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHME W COOJIIOJEHHE Mep MNPOPUIAKTUKH
3a00sieBaHUM.

B cucreme cpeanero oOmiero oOpaszoBaHusi «buonorusi», mzydaemass Ha
0a30BOM YPOBHE, SIBIISIETCS OOS3aTENbHBIM YUYE€OHBIM MPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAYUHBIE TPEMETHD.



Jliist u3ydenust Onooruu Ha 6a30BOM YPOBHE CpPEIHET0 00Iero o0pa3oBaHus
otBoaMTCs 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Hegeno), B 11 kmacce — 34
yaca (1 gac B Hezeni0).



COILEPKXAHUE OBYUYEHUA
10 KUIACC

Tema 1. buosiorusi kKak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHUU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKamH, (uiocoduei, 3TUKOM, ICTETUKON U MPABOM.
Pons Ouonoruu B (OpPMHUPOBAHUM COBPEMEHHOM HAy4yHON KapTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HaYK.

Metoapl TO3HAHUS KUBOUW MPUPOJIbI (HAOIIO/ICHHE, YKCIIEPUMEHT, OITMCAHKE,
U3MEpeHue, KilacCUpUKalMs, MOJACTUPOBAHUE, CTaTHCTHYecKass o00paldoTka
JAHHBIX).

JdeMoHCcTpanuu:

[Toptpersr: Y. Hapsun, I'. Menaens, H. K. Konbnos, [Ix. Yorcon u @. Kpuk.

Tabmuier 1 cxeMbl: «MeTobl MO3HAHUS KUBOU TIPUPOIBI.

JlaGopaTopHble U MPaKTHYECKHE PadOThI:

[Ipaktuueckass pabdora Ne 1. «Mcmonb3oBaHHE pa3IUYHBIX METOJIOB MpPH
M3YUYECHUU OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U X OPTraHU3AIUA.

XKusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3yueHus ouonoruu. Otaundre
KUBBIX CUCTEM OT HEOPTaHUYECKOMN MPUPOIBI.

CBoiicTBa OMOCHCTEM U BX pa3HOooOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBIM, MNOMYJISIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTeOIeHOTHYECKHIT), OnocepHBI.

JdeMoHcTpanuu:

Tabnuiel U cxeMbl: « OCHOBHBIE MPU3HAKU KU3HW», «YPOBHU OpraHU3aIUU
KABOU IPUPOABDY.

Oo6opynoBanue: moaenb Mojiekyiasl JJTHK.

Tema 3. XumMu4ecKuii COCTaB M CTPOEHHE KJICTKH.

XUMHYECKAN COCTaB KJIETKH. XUMHYECKHE JJIEMEHTBI: MaKpPOAJEMEHTHI,
MHKpPO3JIEMEHTHL. Bo/ia 1 MUHEpanbHbIE BELIECTBA.

@OyHKIMM BOABI M MHUHEpaIbHBIX BemleCTB B KieTke. lloanmepxkanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHe O€IKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
He3aMeHnMble 1 3aMEHHMbIE AMUHOKUCIOThI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOM MOJEKydbl (TEpBUYHAS, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAA CTPYKTypa). XHMHUYECKHE CBOWCTBa OenkoB. buonornueckue
byHKIIUN OEIKOB.



®epmeHTsl — Ouonormveckue Katanu3aTtopbl. CtpoeHue (QepMmeHra:
aKTUBHBIA IIEHTp, cyOcTpaTHas crneuupuyHoctb. KodepmenTtsl. BuraMuHbl.
OTnuuusa pepMEHTOB OT HEOPTAHUYECKUX KaTaJIu3aTOPOB.

VYrneBoabl: MoHOcaxapuabl  (TJOK03a, pubo3a U Ae30Kcuprdo3a),
aucaxapuabl  (caxapo3a, JaKTo3a) M MoJIMcaxapulbl (Kpaxmai, TJMKOTEH,
1eJuT0I103a). buonorndeckue GyHKIIMH YTIIEBOIOB.

Jlumuasl:  Tpurauuepuabl, Qochomunuasl, crepouabl. ['uapoduibHO-
ruapopoOHble  cBoiicTBa. buonormyeckne ¢yHkunu JunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB SHEPTHH.

Hykneunnoswsie kucinotsl: JIHK wu PHK. Hyxkneotunsl — MoOHOMEpBI
HyKJIeuHOBBIX KUCHOT. Ctpoenue u ¢pyukuuu JTHK. Crpoenue n @pynknuu PHK.
Buast PHK. AT®: ctpoenue u GyHKIMU.

[uronorusa — Hayka o kierke. Knerounas teopust — npuMep B3auMOIEUCTBUSA
uaei u pakToB B HAYYHOM MO3HAHUU. METOIbI N3YUEeHHS KIETKHU.

Knerka xak 1enoctHas >kuBass cuctema. OOmMe MNpU3HAKUA KIETOK:
3aMKHyTas HapyHasi memOpana, moiyiekyasl JIHK kak renernueckmii ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: »yKapuoTHYecKas M mpokapuotudeckas. OcoOEHHOCTH
CTpOEHUsI MpOoKapHOoTUYeCKON KieTku. Knerounas creHka Oakrepuil. Ctpoenue
AYKAPUOTUYECKON KJIEeTKM. (OCHOBHBIE OTJIIMYMS PACTUTEIIBHOM, >XUBOTHOW U
IrpUOHOM KIIETKHU.

IToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, MIMKOKAIMKC, UX
¢bynkuuu. [Inazmarnueckas memOpana, e€ ceoiictBa U pyHkuuu. LluTomnnasma u eé
opranouipl. OnHoMmemOpanHbie opradHounabl kietku: OIIC, ammapar ['ombmxw,
mu3ocombl. [lomyaBTOHOMHBIE OPraHOWIbl KJIETKU: MHUTOXOHIPHH, ILIACTUIBL.
[Ipoucxoxxknenne MUTOXOHIApUM u TwiacTua. Bunel mnactun. HememOpanHbie
OpraHOMJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, UEHTPUOJU, PECHUYKH,
KIyTUKH. ODYHKIIUA OPraHOUAO0B KJIETKU. BKiItoueHus.

Snpo — peryasTopHbld HeHTp kieTku. CTpoeHue saapa: siaepHas 000JouKa,
KapuoIlJIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBL.

TpaHcnopT BENIECTB B KIIETKE.

JlemoHcTpanuu:

[Toptpersr: A. JleBenryk, P. I'yk, T. llIBann, M. llInennen, P. Bupxos, [Ix.
Yorcon, @. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Junarpammel:  «PacnpeneneHrne XMMHUYECKUMX JJIEMEHTOB B HEXHUBOU
npupone», «PacnpeneneHne XuMHIECKUX JJIEMEHTOB B )KUBOW MPUPOIEY.

Tabmumsr u cxembl: «llepuonnyeckass Tabauna XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIEKYJIbI BOJIbIY, «bruocunTes 0enka», « CTpoeHue MOJIEKYJIIbI OeIKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kucinotel. JJHK», «CTpoeHre MOIeKyJbl



AT®», «CtpoeHue >yKapuoTHUYECKON KIEeTKW», «CTpOoeHUEe >KUBOTHOU KIIETKI,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIETKNY,
«CTpoeHue saapa KIeTKN», «YTIEeBOIbDY, «JIumuasn.

OOopynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJIOBaHUE MJisi MPOBEICHUS
HAOMIOZCHUM, W3MEPEHHH, SKCIEPUMEHTOB, MUKpPOIpPEnapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlaboparopHass pabora Ne 1. «/M3yyeHue KaTalUTHYECKOW aKTUBHOCTU
(bepMeHTOB (Ha MpUMepe aMuIa3bl WK KaTalasbl).

JlaGopatopHasi padora No 2. «/3ydeHue CTpOEHHs KIETOK pPaCTCHHI,
KUBOTHBIX M OaKTEepUi MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax U HUxX
OMKCAHUE.

Tema 4. ’KusHeaesiTeJIbHOCTb KJIETKH.

OOMeH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTHYECKUH OOMEH) 1
JTUCCUMWISIIUSL (PHEpreTUYecKuii OOMEH) — JB€ CTOPOHBI €IMHOIr0 Ipoilecca
Merabonu3ma. Pojb 3aKOHOB COXpaHEHHUs BELIECTB M J3HEPrud B TOHHUMAaHHUU
MeTabou3ma.

Tunel oOMeHa BemecTB: aBTOTpO(dHBINA U reTepoTpodHbIii. Poib pepmenToB
B 0OMEHE BEIIECTB U MPEBPALEHUN YHEPTUU B KIIETKE.

®ortocunTe3. CperoBas u TeMHOBasg (a3pl (¢QoTocuHTe3a. Peakuuu
dhorocunTe3a. DPheKTUBHOCTh (HOTOCHHTE3a. 3HAYCHUE (DOTOCHUHTE3A IS KU3HHU
Ha 3emuie. BiusiHue ycnoBuii cpefibl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIIEHUSI €r0
MIPOJAYKTUBHOCTU Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEMOCUHTE3UPYIOIIe OakTepuu. 3HAUCHUE XEMOCHHTE3a IS
KU3HH Ha 3emie.

DOHepreTuuecknii oOMeH B KieTke. PaciernsieHue BeIIeCTB, BbIACIECHUE U
aKKyMYJUpPOBAaHHE DSHEPrud B KIETKE. OTalbl JHEPreTUYecKOro oOMeHa.
I'nmukonu3. bpoxenue m ero Buabl. KucnoponHoe okuciaeHuE, WIH KIETOYHOE
JIbIXaHHE. OkucnuTenbHoOe dbochopunupoBanue. O¢ddexTuBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmarpuuHoro cunre3a. ['enermueckas wuHpopmauus u JHK.
Peanuzauust reHetuueckoil mH(opmanuum B KieTKe. ['€HETHYECKMH KOA U €ro
cBoiicTBa. Tpanckpumnuusa — matpuunbiii cuate3 PHK. Tpancnsmus — OuocunTes
Oenka. Ortanbl TpaHcisuuu. KoaupoBanue amuHOKucCIOT. Ponb pubocom B
OounocuHTe3e Oemnka.

Hekinerounsie popmbl xu3HU — BUpYChl. McTopus oTkpsiTusa Bupycos (. W.
NBanoBckuit). OCOOGHHOCTH CTPOGHHUS ¢ SKM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuidd, KUBOTHBIX W YEJIOBEKAa, BbHI3bIBAEMBIE
Bupycamu. Bupyc mmmyHozaepunurta yenoseka (BMY) — Bo3Oyaurens CIIN/da.



OOpatHass  TpaHCKpUIIIUS, peBepTaza W  uHTerpasa.  lIpodwunaktuka
pacnpocTpaHEeHUs! BUPYCHBIX 3a00JIEBaHUIM.

JdeMoHCcTpanuu:

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

Tabmumer 1 cxembl: «Tunel nmuTaHus», «MeTtabomm3my», «MUTOXOHIPHUSY,
«HepreTudeckuii oomen», «Xiopormiacty, «Potocuntes», «Crtpoenue JIHK»,
«CTtpoeHue u pyHKIIMOHUPOBaHUE reHay, «CuHTe3 Oenkay, «I'eHeTHYeCKuil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nukia Bupyca CIIN/da,
Oaktepuodaray, «Pemmukamms JTHK.

O6opynoBanue: moaenu-anummkanuu «Yasoenue JHK u Tpanckpunims»,
«buocunres 6enkay, «CTpoeHue KiIeTku», Moaenb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHHe 1 MHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kierounblii 1ukiI, WiIM >KMU3HCHHBIM UK KiIeTkd. MHTepdasza um MUTO3.
[Ipoueccrl, mpoTtekaromue B uHTep(daze. Pemnukaruss — peakiuss MaTpuyHOTO
cunteza JIHK. Crpoenne xpomMocoM. XpOMOCOMHBIM Ha0Op — KapUOTHIIL.
JIunouaHeli M TAlUIOUJIHBIA ~ XpPOMOCOMHBIE  HaOopbl.  XpOMAaTHIBL.
[utonornueckue OCHOBBI PA3MHOXKEHHUS W MHAUBUIYAIBHOTO  Pa3BUTHS
OpraHU3MOB.

Henenne xietkn — muto3. Craaum muto3a. IIpomeccsl, nmpoucxoadime Ha
Pa3HBIX CTAAUIX MUTO3a. BHOIOrMYECKU CMBIC MUTO3A.

[Iporpammupyemasi THO€INb KJIETKH — aromTo3.

@®opMbI pa3MHOXKEHHSI OPraHU3MOB: Oecroyioe U moyioBoe. Buasl Oecrionoro
Pa3MHOKEHUS: JICJICHUE HAJABOE, ITOYKOBAaHWE OJIHO- WU MHOTOKJIETOYHBIX,
CropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXeHUE. VICKycCTBEeHHOE KIOHHPOBAHUE
OPraHu3MOB, €0 3HAYEHUE IS CEIEKIUU.

[TonoBoe pazMHOKEHHUE, €70 OTIANYHS OT OECTIOJIOTO.

Meito3. Craguu Mmeiio3a. IIporecchl, Npoucxoadiine Ha CTagusxX Menosa.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonorndeckuii cmbICa U
3HAYEHHE MENO03a.

['ameTtorenes — mporecc 0oOpa3oBaHUs TMOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBeie *ene3bl: CEMEHHMKUA M SsUdHUKU. OOpa3oBaHHE M Pa3BUTHE TOJIOBBIX
KJIIETOK — TaMmeT (CrepMaro30u]l, SHUIEKJIeTKa) — CIHEpPMATOreHe3 M OBOTCHES.
OCOOEHHOCTH CTPOCHHS SUIEKIETOK U crepmaTo3ounoB. OmIog0TBOPEHHE.
[TapTeHorenes.

NunuBuayanpHoe pa3BuTue (OHTOreHe3). OMOpHOHAIbHOE Pa3BUTHE
(3MOpuorenes). Jrtanbl SMOPHOHAIBHOTO PA3BUTHS Yy MO3BOHOYHBIX JKUBOTHBIX:
npoOsieHne, TacTpyJsnus, opraHoreHes. [locTamOpuoHanbHOE pa3BuTHE. THITBI
NOCTAIMOPUOHANILHOTO PAa3BUTUSA: MpPsSMOE, HemnpsaAMoe (JInuyuHOuHOeE). Biusnue



Cpeabl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pasButue pacteHnii. OHTOr€HE3 I[BETKOBOTO PACTEHMS: CTPOEHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JdeMoHcTpanuu:

Tabmumer u cxeMbl: «®DoOpMbI Pa3MHOXKEHHS OPTaHU3MOBY», «JIBolHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHuid», «BereraTuBHOE pa3MHOXKEHUE
pactenuity, «Jlenenue xkietku Oaktepuil», «CTpoeHHE TOJIOBBIX KIIETOKY,
«Ctpoenune xpomocoMbl», «Knerounsrii mukim», «Pemmukanus JHK», «Mwutosy,
«Meriosy, «IIpssMoe u HenmpsiMoe pa3BUTHE», «l'aMeToreHe3 y MICKONMUTAIOUIUX U
yesioBekay, «OCHOBHBIE CTaud OHTOICHE3a.

O6opynoBaHue: MHKPOCKOTI, MHUKPOIPENAPATHI «CnepmarTo3ouasl
MJIEKOMUTAIOLIETO», «SUIEKIeTKa MIIECKOMUTAIEro», «Kapuokuues B KJIETKax
KOpeIlIKa JyKa», MarHUTHas MOJAEIb-alIUIMKaus «JleJeHue KIeTKu», MOJEIb
JIHK, mozaenb MetadazHoil XpOMOCOMBI.

JlaGopaTopHble M NpaKkTHYecKUe padoThl:

JlaGoparopnass pabora Ne 3. «HaGmiomeHme MuTO3a B KIETKaX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGoparopHass pabota Ne 4. «lM3yueHue CTpOEHHUsI TOJIOBBIX KJIETOK Ha
FOTOBBIX MUKPOMPENapaTaxj».

Tema 6. HacjiencTBEeHHOCTh M H3MEHYUBOCTh OPraHNU3MOB.

[Ipenmert u 3aaun reHeTUKU. McTopus pa3Butusa reHeTuku. Ponb nuronoruu
1 SMOPHOJIOTUU B CTAHOBJICHUM TE€HETHKHU. BKian poccUUCKUX M 3apyOeKHBIX
YYEHBIX B Ppa3BUTHE TEHETUKU. MeETOJbl TEHETUKH (TUOPUAOJIOTHYECKUA,
IIUTOTCHETUYECKU, MOJEKYJISIpHO-TeHeTHYeCcKknii). (OCHOBHBIE TE€HETUUYECKHE
noHATHs. ['eHeTndeckass CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMax CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, yCTaHOBIEHHbIE . MenaeneM.
MonorubpuHoe CkpeuMBaHue. 3aKOH €IUHO00pa3us THOpPUIIOB TMEPBOIO
nokoyieHusa. IlpaBuio JOMUHMpOBaHMS. 3aKOH PpACHICIJICHUS TPU3HAKOB.
I'unores3a ynuctoThl raMeT. [1oHOE M HEeMOJHOE IOMUHUPOBAHUE.

JlurnOpuHOEe  CKpelIMBaHWe. 3aKOH  HE3aBHUCHUMOTO  HaCJEJOBaHUS
npu3HakoB.  llUToreHeTMYecKWe  OCHOBBI  JUTHOPUAHOTO  CKpEIMBAHUS.
Ananu3upyroliee ckpeniuBanue. Vcrnoap30BaHne aHATM3UPYIOIIET0 CKPEIUBaHUS
JUTS OTIpeIeNIeHUsI TeHOTHUITa OCOOH.

CueruieHHOe  HacienoBaHue mnpusHakoB. PabGora T. Moprana mo
CLUEIUICHHOMY HACJIEJJOBAaHHUIO T'eHOB. HapynieHne CueruieHusi reHOB B PE3yJIbTaTe
KPOCCHHTOBEpA.

XpOMOCOMHAas TE€OPHS HACIECICTBEHHOCTH. [ eHeTUYeCKUe KapThl.



I'enetnka mosia. XpoMOCOMHOE OIpeeieHUEe Mojia. AyTOCOMBI U TOJOBBIC
XpoMocOoMbl. ['omMorameTHble W TeTeporaMeTHble OpraHu3Mmbl. HaclenoBaHue
MIPU3HAKOB, CIIETIJIEHHBIX C MOJIOM.

N3meHunBoCTh. BHIbI HK3MEHUMBOCTHU: HEHACJIEACTBCHHAS M HACJIEICTBCHHAS.
Pomp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOAU(GUKAIIMOHHONW M3MEHUYMBOCTH. BapualimoHHBIN ps ¥ BapuallioOHHAs KprBasi.
Hopma peakumu npuszHaka. KonnuecTBEHHbIE M KAaYE€CTBEHHBIE MPU3HAKH U HX
HopMa peakiuu. CBoiicTBa MOAU(DUKAIIMOHHONW U3MEHYHUBOCTH.

HacnencrBenHas, WiM TeHOTHUIIMYECKas, HW3MEHUYMBOCTh. KoMOMHaTHBHaS
U3MEHYMBOCTh. Melo3 U TMOJOBOM TMpoIecc — OCHOBA KOMOWHATHUBHOM
M3MEHYUBOCTU. MyTaliMoHHasi U3MEHUYHUBOCTh. Kitaccudukarus MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHbIE. YacToTa v mpuunHbl MyTaluii. MyTarenabie (hakTopsbl.
3aKOH TOMOJIOTHYECKUX PAJI0B B HachaeAcTBeHHOW n3menunBocty H. V. BaBumosa.

BuesnepHast HaciI€ACTBEHHOCTh U U3BMEHUYHUBOCT.

I'enetnka uyenoseka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI T€HETHKHU
YeJIOBEKA: TeHeaIOTHUCCKUM, OTM3HEIOBEIN, IIUTOTCHETHICCKUM, OMOXUMUYCCKHM,
MOJICKYJISIPHO-T€HETUYECKH . CoBpeMeHHOE OIpEeICIICHUE FEHOTHIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHHME, T€HOTUIIMPOBAHUE, B TOM YHUCIIEC C MOMOIIbIO
[111P-ananu3a. HacnenacTtBeHnnbie 3a0ojeBaHUsS 4YeJIOBEKA: TI€HHBIC OOJIE3HH,
00JIe3HU C HACJIEJCTBEHHOM MPEApaCHOIOKEHHOCTbIO, XPOMOCOMHbBIE OOJIE3HHU.
ComaTruueckue U TeHepaTuBHble MyTauuu. CTBOJOBbIE KIETKH. [IpUHITUTIIBI
3I0pPOBOTO 00pa3a KM3HU, TUATHOCTUKH, MPOPUIAKTHKHA U JICUCHHUS TeHETUUYCCKUX
Oose3Hel. MeauKo-reHeTHYECKOe KOHCYJIbTUpPOBaHME. 3HAUCHUE MEIUIIMHCKOMN
TE€HETUKH B MPEJOTBPAIICHUH U JICYCHUU T€HETUYECKUX 3a00JIeBaHUI YeI0OBEKa.

JdeMoHcTpanuu:

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

TaOmunel W CXEMBL: «MOHOTHOPUAHOE  CKpEIllUBaHUE U  €ro
IIUTOTCHETUYECKass OCHOBa», «3aKOH pAaCHICIJICHUS W €ro IUTOTreHETHYecKas
OCHOBa», «3aKOH  YHUCTOTBHI  ramer», «JlurubpuaHoe  CKpeIMBaHUEY,
«lluTosornyeckrie  OCHOBBI  JUTHOPUIHOTO  CKpeHIuBaHus»,  «Mehosy,
«B3auMoznencTeue alIeNbHBIX T'€HOBY», «l'eHeTHueckue KapThl pacTEHUH,
JKUBOTHBIX W 4eJoBeKa», «l'eHeThka mona», «3aKOHOMEPHOCTHU HacJeIO0BaHUsI,
CUEIUICHHOTO ¢ moJioMm», «KapuoTunbl uYenmoBeka M JKUBOTHBIX», «Buubl
M3MEHYUBOCTHY, «MoaudukarmoHHas HW3MEHUYUBOCTH», «HacnemoBanue pesyc-
(dhakTopay, «I'eHeTHKa rpynn KpoBu», « MyTallMOHHAs U3MEHYUBOCTh.

OGopynoBaHue: MoOJEIU-aNILIMKAIMA  «MOHOTHOPUIHOE CKPEITUBAHKECY,
«Henomnoe nmoMuHMpoBaHue», «JlurubpuaHoe ckpenuBanuey», «llepekpéct



XpOMOCOM», MHKPOCKOI U MHKpompenapaTr «J[pozoduma» (Hopma, myTtanuu
(bopMBI KPBUIBEB M OKPACKH Tela), repoapuii «I'opox moCeBHOIM.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

Jlaboparopnast pabora Ne 5. «/3yueHue pe3yiabTaToOB MOHOTHOPUIHOTO U
TUTHOPUAHOTO CKPEIIUBAHUS Y IPO30(IIIBI HAa TOTOBBIX MUKPOIIPENapaTax.

Jlabopatopnas pabota Ne 6. «M3yuenne MoaupuKaMOHHON U3MEHYUBOCTH,
IIOCTPOEHHUE BAPUALMOHHOIO Psifia U BApUALIMOHHON KPUBOI».

JlaGoparopHasi pabora Ne 7. «AHanu3 MyTauuil y apo30¢uiabl Ha TOTOBBIX
MHKpOITIpErapaTax».

[Ipaktuueckas pabora Ne 2. «CocTaBlieHHME€ U aHaJIU3 POJIOCIOBHBIX
YEIOBEKAY.

Tema 7. Cenekuusi opranusmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuysi Kak Hayka M Ipolecc. 3apOXkKACHUE CEJIEKIIMU U JTIOMECTUKALIMSL.
VYyenne H. UW. BaBunoBa o0 1eHTpax MNPOUCXOXKACHUS W MHOTro00pas3us
KyJbTYPHBIX pacTeHuM. LIEHTpbl MPOUCXOXKAEHUSA AOMAIIHUX KUBOTHBIX. CoOpT,
II0pOJ1a, ITAMM.

CoBpeMeHHbIE METOJIbI CeeKIIUU. MacCoBBI U MHAUBUAYAIbHBIN OTOOPHI B
CEJEKIIMM pPACTEHUNW U KUBOTHBIX. OIlIEHKa 3KCTepbepa. bIM3KOpOICTBEHHOE
ckpeuiuBaHue — HMHOpuAMHI. Yucrag nuHusA. CKpellMBaHWE YHUCTHIX JIMHUU.
I'erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPHIUHT.
Otnanénnast rtubpuguzanus u e€ ycnexu. VICKyCCTBEHHBIM MyTareHes M
NOJIyYEHUE TOJUILUIOUAOB. JIOCTMKEHUSA CENEeKUMH PACTEHUW, JKUBOTHBIX H
MHKPOOPraHU3MOB.

buorexHOonOrMs Kak OTpacib NPOU3BOACTBA. ['€HHAs WMHXKEHepHs. OTambl
co3ganusi pexomOmHanTHOW JIHK wu Tpancrennsix opranuzmoB. Kierounas
uHx)eHepud. Knerounsle KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTCHUM.
KiloHnpoBanue BBICOKONIPOAYKTUBHBIX CEJNBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

OKkojornyeckue M 3tudyeckue  npodisembl. MO  —  reHeTHuYeckH
MOAU(PUIIPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanuu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [. Kapneuenko, M. O.
NBanoB.

TaGmuusl u cxembl: kKapta «LIeHTppl HPOUCXOXKIEHUS M MHOT000pa3us
KyJbTYPHBIX pacTeHUi», «IIopoasl toManIHUX KUBOTHBIX», «CopTa KyJbTypPHBIX
pactenuity, «OtnanéHnas ruopuanzanusy, «Padorsl akagemuka M. @. BanoBay,
«Ilomumnongus», «OOBEKTBl OHOTEXHOJIOTHM», «KileTouHble KYyJIbTypbl H
KJIOHHpOBaHKe», «KOHCTpynpoBaHUEe U IIEPEHOC TEHOB, XPOMOCOM).

ObopynoBaHue: MyJISKU TUI0I0B U KOPHEIUIOJO0B TUKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuit «CenbcKOX035UCTBEHHBIE PACTEHUS.



JlaGopaTopHble U NpakTHYecKue padoThl:

Okckypeust «OCHOBHBIE METOIBI M JOCTHXKEHUSI CEJEKIMU PACTEHUW U
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOUCTIHITATENIbHBIA ~ YY4acTOK, B TEIUIMYHOE XO3SMCTBO, J1abOpaTOPHIO
arpOyHUBEPCHUTETA WIM HAYYHOTO LIEHTPA)».

11 KUIACC

Tema 1. DBoJIIOLIHOHHASL 0HOJIOTHS.

[IpeanocbuUIKM BO3HMKHOBEHMS 3BOJIOLMOHHON TEOPHUH. DBOJIIOIMOHHAS
Teopusi U €€ MecTo B OMoioruu. BiusHue 3BONIOIMOHHON TEOpUU Ha pa3BUTHE
OMOJIOTHHU U APYTUX HAYK.

CBuzerensctBa HBoMonMU. [lameoHTONOrMYECKHE: MOCIEI0BATEIbHOCTD
MOSIBJIEHUS BHJIOB B MAJICOHTOJOTMYECKOW JIETONHCH, IEPEXOIHbIE (POPMBI.
buoreorpadpuyeckue: cxoncTBo U paznuuue GayH u Ghaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W Pa3IMyus HSMOPHUOHOB pa3HBIX BHUJIOB
MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHbIC, AHAJIOTHYHbIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKyIIpHO-OMOXUMHYECKHE: CXOACTBO
MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKHX MyTed y Bcex
OpraHU3MOB.

OpomonmonHas teopust Y. JlapBuna. Ilpenmocbuiku  BO3HMKHOBEHUS
JapBUHK3MA. JIBWXKylIue CHiIBl SBOMIONMHM BUAOB 1O J[lapBuHy (uM30BITOYHOE
pPa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAsT W3MEHUYUBOCTD,
O0opb0a 3a CyIIecTBOBAaHHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bosouu (CTI) u €€ OCHOBHBIE MOJI0KEHHUS.

Muxkpossosrorus. [lomynsuus kak eAMHUIA BUAA U 3BOJIOLHUH.

JBuxymye cuibl ((hakTOphI) SBONIONUK BUIOB B MpHUpPOE. MyTallnOHHBIHI
npolecc M KOMOWMHATHMBHAs WM3MEHYMBOCTH. llomymnsinimoHHBIE BOJIHBI U JApedd
reHoB. M3oauust 1 MUrparusi.

EctectBennblii oTO60p — HampaBmsiiomuid  ¢aktop sBomouud. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6iIeHHOCTh OpraHU3MOB Kak pe3yibTaT 3BOMIOLUUHU. [Ipumepsr
MPUCTIOCOOJIEHUI Yy OpraHu3MOB. ApoMop(d03bl U UAHOAJANITALIUH.

Bun wu  BugooOpazoBanue. Kpurepunm Buzma. OcHOBHbBIE — (DOpPMBI
BUJI000pa30BaHus: reorpaduueckoe, YKOJIOTHIECKOe.

MakpooaBomnonusi. DopMbl  IBONIONUMU:  (UIETHYECKas, TUBEPreHTHas,
KOHBEpIreHTHas, napajuienbHas. HeoOpaTtuMocTh 3BOTIOIUY.

[IponcxoxieHne OT HeCNEeUHATM3UPOBAaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anys. AJanTUBHAs paguanus.

JdeMoHCcTpanuu:



IToptpetsl: K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, @. Mromnep, A. H. CeBepuos.

Tabnuup!l 1 cxembl: «Pa3BuTHE OpraHUYECKOro Mupa Ha 3emiiey», «3apoIbIln
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukcy, «®Dopmbl  OOprOBI  3a
cymectBoBanue», «EctecTBeHHBIN 0TOOP», «MHOTOOOpa3ne COPTOB pacTEHU»,
«MHorooOpazue  mopoa  KMBOTHbIX»,  «llomymsimumy», — «MyTarmonHas
U3MEHYHUBOCTH», «ApoMopdo3by, «Unmoamanrauun», «OO0mas aereHepauus,
«/IBmkymue cunbel 3Bomouun», «Kapra-cxema wMapumpyra nyrtemectBus Y.
Hapsuna», «boprba 3a cymectBoBanue», «IIpucmocoO0IeHHOCTh OpPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHuEe», « IKOJIOTHUECKOE BUI000pa30BAHUE).

OO6opynoBaHue: KOJUIEKIMS HACEKOMBIX C PA3JIMYHBIMU THUIIAMHU OKPACKH,
Ha0oOp IUIOAOB M CeMsH, KoyuleKIus «lIprmepbl 3alIMTHBIX MPUCIOCOONEHUN Yy
KUBOTHBIX», MOJeNb «OCHOBHBIC HANPABJICHHS SBOJIONUN», 00bEMHAS MOJENb
«CTpoeHue ToJIOBHOTO MO3Tra HO3BOHOYHBIX Y.

buoreorpapuueckas kapra wmupa, KoJuleKuus «@DPOpMbl COXPAHHOCTH
WCKOIMAEMbIX JKMBOTHBIX M pacTeHUN», Mojenb ammukanus «llepekpéct
XpOMOCOM», BJaxHble nmpenapatel «Pa3Butne Hacekomoro», «Pa3Butue
JSATYIIKW», MUKponpenapat «/po3oduna» (Hopma, MyTanuu (GOpMbI KPbUILEB U
OKPACKH Tena).

JlaGopaTopHble M IpaKkTHYecKUue padoThl:

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

JlaboparopHas pabora Ne 2. «Onucanue npucrnocoO0IEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HU Ha 3em.ie.

JloHay4dHble TPEACTABICHUS O 3apOXKICHUU >KU3HU. HayuyHble rumnoressl
BO3HMKHOBEHHUSI >KM3HM Ha 3emuie: a0uoreHe3 W MaHcHepMHs. XUMUYECKas
ABOMIOLMS. AOHMOT€HHBIA CUHTE3 OpPraHMYECKUX BEIIECTB W3 HEOPraHWYECKHUX.
DKCIEpUMEHTAIbHOE MOATBEPKACHUE XUMUUECKOM 3BoJtoIMU. HavanbHbie 3Tamnsl
ouonornveckor sposoruu. ['mnoreza PHK-mupa. ®opmupoBanne mMmeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE MNPOTOKJIETKH. [lepBble KIETKM W HX 3SBOJIOLUSL.
DopMHUPOBAHNE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3paMm u nepuonaM. Karapxei. Apxeiickas u
nporepo3oiickas dpbl. [lameosoiickas dspa u e€ mepuoasl: KEeMOPUHCKUH,
OPAOBUKCKHUH, CHIIYPUHUCKHAM, JEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3so301ckas 3pa 1 €€ NepuoIbl: TPHACOBBIM, IOPCKUM, METOBOM.

KaliHo3omckass 3pa W €€ mnepuoAbl: NaJICOT€HOBBIM, HEOICHOBBIN,
AHTPONOT€HOBBIN.



XapakTepucTuKa KiiMMaTa U TeoJornyecKux mpoieccoB. OCHOBHBIE 3TaIlbl
HBOJIIOIMU PACTUTENIBHOTO M S>KMBOTHOTO MHpa. Apomopdo3bl y pacTeHUil u
KUBOTHBIX. [losiBIeHUE, paclBET U BEIMUPAHUE IPYMI )KUBBIX OPraHU3MOB.

Cucrema OpraHMYECcKOro Mupa Kak OTpaxkeHHe dBoMonuu. OCHOBHBIE
CUCTEMATUYECKUE TPYMIbl OPraHU3MOB.

DBOJIIOIMSA YEJIOBEKa. AHTPOIOJIOTUA KaK Hayka. Pa3BuTue npeacTaBieHui o
MIPOUCXOXKJICHUM 4YesNoBeka. Meroabl u3ydeHus anTponoreHe3a. (Cxoacrtsa u
pa3Inyuns YeJI0BEKa U KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JIBrokyiue cuibl  (axTopsn) AHTPOIIOrEHE3A. Hacnencreennas
U3MEHUMBOCTh M  €CTEeCTBEHHbIH o0TOOp. OOIIecTBeHHbI 00pa3  >KU3HH,
M3TOTOBJIEHUE OPYIUN TPyZa, MBILLJICHHAE, PEYb.

OCHOBHBIE CTAINM U BETBU JBOJIIOIIUU YEJIOBEKA: ABCTPAIONMUTEKH, YeIoBeK
yMmenblid, YemoBek npsaMoxoasmuid, YemoBek HeaHIEPTAIbCKUM, YenoBek
pasymHbIii. Haxoaku HCKOMaeMbIX OCTaTKOB, BpEeMsl CYIIECTBOBaHHUS, 00JACTh
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPY I

YenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pacbl:  €BPOINEOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJIOMJHAsA  (PKBATOpUAJbHASs),  MOHTOJOUAHAsS
(a3uarcko-amepukaHnckasi).  YepTsl  NPUCIOCOONEHHOCTH  TpEACTaBUTENCH
YEJIOBEYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHUA. ENMHCTBO 4EIOBEYECKHX pac.
Kpuruka pacusma.

JdeMoHCcTpanuu:

[Toptpets: ®@. Peau, JI. Ilactep, A. 1. Onapun, C. Mumnep, I'. HOpu, Y.
JlapBuH.

Tabmuiel 1 cxembl: «Bo3amkHoBeHne CoNMHEUHOM CcHUCTEMBI», «Pa3Burme
opraHuyeckoro wmupa», «PacturenpHas KieTka», <«KuUBOTHas  KieTKay,
«IIpokapuornueckas Kkietka», «COBpeMEHHas CHCTEMa OPraHUYECKOr0 MHPA»,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHUsI 4YeJIOBEKa M UeJI0BEKOOOPa3HbIX
00e3bsiH», «OCHOBHBIE Me€CTa MAJICOHTOJOIMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJNOBEKa», «llpeBHenmme moam», «peBHue moan», «llepBbie
COBPEMEHHBIE JIIOIN», «HeT0BEYECKHUE PACHDY.

O6GopynoBanue:  Mymsiku — «[IpoucxoxkaeHue — 4venoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHAEepTajablld, KPOMAaHbOHLA), CIEHKH WIH
M300pKEHHUS] KaMEHHBIX OpYyJIud TEepBOOBITHOTO YeIoBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpeOna), TeoxpoHoJorHueckass Ta0Oiauna, KoJulekius «Dopmbl
COXPaHHOCTH MCKOMAEMbIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHble M NIpaKkTHYeCcKUe padoThl:

[IpakTuueckast padora Ne 1. «M3ydyeHue MCKOMAEeMbIX OCTAaTKOB PACTEHUN U
KUBOTHBIX B KOJUIEKLIHSIX).



OKCKypcust «IBOJIOIMUSL OPraHUYECKoro Mupa Ha 3emiie» (B €CTECTBEHHO-
HayYHBIM WJIM KPaeBETUECKUN My3ei).

Tema 3. Oprann3Mbl 4 OKpYy:Kaolas cpeaa.

DKoJIOrus Kak HayKa. 3aJa4yd U pa3Jenbl 3KOJOTUH. MeTOobl IKOJIOTMYECKUX
MCCJIEI0BAHNN. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3[YIIHAs, TTOYBEHHAs,
BHYTPHOPIaHU3MEHHA.

Okonornyeckue (akrtopel. Krnaccupukamuss >SKOJOTMYECKHX (PAKTOPOB:
abuoTnueckue, OHOTHYECKHME M aHTpONoreHHble. JlelWcTBHE HKOJIOTUYECKUX
(aKkTOpOB Ha OPTaHU3MBI.

AbGuotnueckue (akTophl: CBET, TEMIEPATYPA, BIAKHOCTh. DOTONEPUOINU3M.
[IpucnocoOnenusi OpraHM3MOB K  JIEWCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornueckue puTMBI.

buotnueckue (bakTOpHI. Buner OMOTHYECKUX B3aUMO/ICHICTBHUM:
KOHKYPEHIIUS, XUIIHUYECTBO, cUMOUO03 U ero (opmel. [lapasutusm, koornepanus,
MyTyaJlu3M, KOMMEHCAJINU3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M,
HEeWTpanu3M. 3HaueHHE OWOTHYECKHX B3aUMOJEHCTBUH IS CYIIECTBOBAHUS
OpPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DOKOJIOTUYECKUE XapaKTePUCTUKU nomyisauud. OCHOBHBIE MOKa3aTelu
NOMYJISILUUA: YHCIEHHOCTh, IUIOTHOCTh, POXKJA€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanys. J[mHaMuKa YUCIEHHOCTH MOIYJISIUU U €€ PeryIsaiusl.

JdeMoHCcTpanuu:

[Hoptpetsi: A. I'ymb6onsar, K. ®@. Pynbe, O. ['ekkensb.

Tabmuupel u cxemsl: kapta «lIpupoansie 30HbI 3emun», «Cpenbl oOUTaHUS
opranusMoBy», «®Potonepuoausm», «llonmymsaunm», «3aKOHOMEPHOCTH poOcCTa
YUCJIICHHOCTH NOMYJSAUU HHOY30puu-Tyhenbkuy, «[lumessie nemnmy.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlaGoparopnas pabota Ne 3. «Mopdosioruyeckre 0COOEHHOCTH PacTEeHUN U3
Pa3HBIX MECT OOUTAHHS.

JlabopatopHasi pabota Ne 4. «BnusHue cBeta Ha poCT U pa3BUTHE YEPEHKOB
KOJIeyCa.

[Ipaktrnueckas padota Ne 2. «Iloncyér MIOTHOCTH NOMYJSALUMNA Pa3HBIX BUIOB
PaCTEHUI».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CHCTEMBI.

CooOmiectBO opranu3smMoB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BHUAOBAs,
MPOCTPAHCTBEHHAs, Tpoduueckass (mumieBas). Buabl-momuHantsel. CBs3u B
ouoneHose.

Okonoruyeckue cucrembl (dkocuctembl). [lonsitue 00 »sKocucreme W
ouoreonieHoze. @OYHKIMOHAIbHBIE KOMIIOHEHTBl 3KOCHCTEMbBI: MPOAYLIEHTHI,



KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEHIECTB U NOTOK 3HEPIHMHU B IKOCUCTEME.
Tpoduueckue (muineBbie) YPOBHU JKOCUCTEMBI. [luilieBble 1EMUW W  CETH.
OcHOBHBIE TIOKA3aTeNu HKOCUCTEMBbI: Ouomacca, NPOAYKIUSA. IKOJIOTHMYECKHE
nUpamMubl: MPOIYKLUHUH, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCUCTEM:
YCTOMYMBOCTB, CAMOPETYJIALMS, pa3BuTHE. CyKUeccus.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03Ep U peK. DKOCHCTEMa XBOMHOTO
WJIM IIAPOKOJIUCTBEHHOIO Jieca.

AHTpPONOT€HHBbIE  DKOCUCTEMBI.  ATPO3KOCUCTEMBL. Y POO3KOCHCTEMBI.
buonornueckoe 1 X03sHCTBEHHOE 3HAYEHHE arpO3IKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak @akrop ycrolunBocTd dKocucteM. CoxpaHeHHe
OMOJIOrMYECKOT0 pazHoOOpasus Ha 3emIle.

Vuenue B. U. Bepnanckoro o 6uocdepe. I'panuiibl, cocTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcobeHHOCTH OMochepbl Kak
rI00aIbHOM 3KOcHCTeMbl. J[MHaMuueckoe paBHOBECHE U OOpaTHas CBS3b B
ouocdepe.

KpyroBopoTsl BemIECTB U OMOreOXMMHUYECKUE LUKIIbI 3JIEMEHTOB (yriaepoja,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Ouochepe 3emau. AHTpororeHHbie U3MEHEeHUs B Ouocdepe.
['oGanbHbIE 3KOJIOrHYECKUE TPOOIIEMBI.

CocyuiecTBOoBaHUE PUPOABI " YEJI0BEUYECTBA. CoxpaHnenue
O6ropazHoo0Opasusi Kak OCHOBa ycTroiunBocTH Ouochepsl. OCHOBA pallOHATBLHOTO
yOpaBJICHUST TPUPOJHBIMU pecypcaMd M HX UCIHOJIb3oBaHUE. JlOCTHXKEeHUs
OMOJIOTUHU U OXpaHa MPUPOJIbI.

JlemoHcTpanuu:

[Toptpetsi: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmuuer u cxembl: «llumieBsie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llenu nutanus», «IKOJOTUUECKAs MHUPAMUIAN,
«buocdepa u yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIeca», « IKOCHCTEMA
XBOMHOro Jjeca», «buonmeHo3 Bomoéma», «ArporneHosd», «lIpumepHbie
aHTPOIIOTEHHbIE  BO3JCUCTBUST HAa  NOpupoay», «BaxkHeilline HUCTOYHUKH
3arpsi3HEHHs] BO3/lyXa U TPYHTOBBIX BOA», «[louBa — BakHelInash cOCTaBISAIOIIAS
ounochepr», «DakTopel Aerpaganuu mnousy, «llapHukoBsiii 3¢dexT», «DaKTopsl
PaAMOAaKTUBHOTO 3arps3HeHus Ounocheprb», «OOmas crTpykrypa Ouochepsn,
«PacnpocTpanenne xuzHu B Ouochepe», «O30HOBBIM dKpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B IpuUpOIe».

O6opynoBanue: Mopenb-anmmukanus «TunuuHble OMOLEHO3b», TepOapuii
«PacturenbHbBIe COOOIIECTBAY, KOUICKIIUK «broIieHo3», «BpeauTenn BaxXHEHITHX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu M KOJUICKIIMM pACTeHUH W
KUBOTHBIX, PUHAAJIEKAIINE K Pa3HbIM HKOJIOTMYECKUM TpYyIaM OJHOTO BHUA,



Kpacnas xnura Poccuiickoit ®enepanun, u300pakeHUs OXpaHSEMBIX BHUIIOB
PAcTEHUI U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMEBI 110
bBMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHUMA

Cornmacio ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K peE3yibTaTam
OCBOeHHUS  OOydYaloIMMHUCS TPOrpaMM  CpemHero oOmero  oOpa3oBaHMS:
JUYHOCTHBIM, METAPEIMETHBIM U TIPESIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHBI

B cTpyKType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHUS mnpeaMmera «buosorus»
BBIJICJICHBI CJIEAYIOIIUE COCTABJISIONIME: OCO3HAHUE OO0YYarOIUMUCST POCCUUCKOM
rpakJaHCKON MJACHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSATEIILHOCTH
U CaMOONPEACNICHUI0, HaJu4yhe MOTHBaMU K OOy4YeHWio  Ouojoruw,
IIEJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUH JMYHOCTH HA OCHOBE
KIIFOUYEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATULMK PA3BUTHS OHUOJIOTHYECKOTO
3HaHUs, TOTOBHOCTh U CHOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JNEATENIBHOCTA I[IEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMH, MPUCYIIUMUA CHCTEME
OMOJOTUYECKOTO  O0pa3oBaHWs, HAJIMYUE HDKOJOTHYECKOrOo IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH 1I€JIU U CTPOUTH KU3HEHHBIE TUTAHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUA Npeamera «buonorus» mocruratorcs B
CANHCTBE YYCOHOW ¥ BOCHUTATEIBHOW JACSITEIIBHOCTH B COOTBETCTBUU C
TPAJULUUOHHBIMA POCCUICKUMU COLIMOKYJIbTYPHBIMU, HICTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMU, MPUHATHIMU B OOIIECTBE MPaBWIAMU U HOPMaMH
MOBEJICHUSI U CHOCOOCTBYIOT TMPOIECCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHUSA, PpA3BUTUA BHYTPECHHEHM TMIO3ULHMM JIMYHOCTH, MaTPUOTU3MA,
YBQXXEHHUSI K 3aKOHY W IIPABONOPSAKY, YEIIOBEKY TPyJa U CTAapLIEMy ITOKOJICHUIO,
B3aUMHOI'O0 YBa)KCHHS, OEpPEKHOrO0 OTHOIICHUS K KYJbTYPHOMY HACIEIUIO H
TpaJULMsM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoir denepanuu, npupoae u
OKPYXarouen cpee.

JIndHOCTHBIE pe3yJIbTaThl OCBOCHMS YyuyeOHoro mpenmera «buonorus
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCThH 00YUaOIINXCsI PYKOBOJACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIUEH JUYHOCTH, CUCTEMOW I[EHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOCXKICHUN, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIEeCTBa, pacCUIUpPEeHHE >KHU3HEHHOTO
ONbITA M OMbITA JICITEILHOCTH B MPOIIECCE Peaau3allii OCHOBHBIX HaIpaBJICHUM
BOCHUTATEIIbHOMN JEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaskaaHCKOro BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMHA 00YUaIOIIEerocsi Kak akKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHUTYLIMOHHBIX MpaB M OOSI3aHHOCTEH, yBaXeHUE
3aKOHA W IIPaBONOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM [EATEIBHOCTH TNIPU CO3IaHUU
Y4EOHBIX MPOEKTOB, PEUICHUHU Y4YEOHBIX U MO3HABATEJbHBIX 3aJ/1ay, BHIIOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEAENATh COOCTBEHHYIO TMO3MIIMI0 IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHE YUHUTHIBAaTh B CBOUX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMH, KYJbTYPHBIMU IIEHHOCTSIMU |
COLMAJIBHBIM IT0JI0KEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B TIPOIIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TMO3HABATENbHBIX W MCCIEAOBATENBCKUX 3a/lad, YBaXKUTEIHLHOIO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB TMpPU OOCYXKJIEHUH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOM JIESTEIIbHOCTH;

2) IaTPUOTUYECKOI0 BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTH POCCUHCKOM TpakIaHCKOM WJICHTUYHOCTH,
NIaTPUOTU3MA, YBAXKEHUS K CBOEMY HapOAy, YyBCTBA OTBETCTBEHHOCTH II€pen
Ponunon, ropmoctu 3a cBOW Kpad, cBOO Poauny, CBOM S3BIK U KYyJIBTYpY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K IMMPUPOJHOMY HACIEIUIO U IMAMATHUKAM IPUPOJBIL,
JNOCTYKEHUSIM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OILICHMBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJIECHUE U
pa3BuTHe OWMOJOTUM, TOHUMAHUSI 3HAYECHHS OHOJIOTUM B TO3HAHUM 3aKOHOB
MIPUPO/IBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO O0IIECTBa;

ujaeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3aniure OtedecTBa,
OTBETCTBEHHOCTh 3a €r0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE IyXOBHBIX IEHHOCTEHW POCCUICKOTO HAPOJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0O W MPUHUMATh OCO3HAHHBIE pEIICHUs,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMbI U IECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOLIECHUE K CBOUM POJUTEISAM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaguuusaMu Haponos Poccun;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHE K MHUpPY, BKIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYyJa, OOIIECTBEHHBIX OTHOIIECHUI;



MMOHMMAHUE 3MOIIMOHAIBHOTO BO3/ICUCTBUS KUBOM MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXKEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MIPOSIBIISATh KAYECTBA TBOPUYECKOM JIMYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMA KYJIbTYPbl 310POBbS U
3MOIMOHAJIBLHOIO 0JIarONmoJIy4Yns:

NOHMMaHUE W peanu3alus 370pOBOro U 0Oe3omacHoro obpasza >KU3HH
(3m0poBO€  TIUTaHHWE, COONIIOJIEHWEe TUTHMEHUYECKUX TpaBUI U HOPM,
cOaTaHCUPOBAHHBIM PEXUM 3aHATUA U OTAbIXa, peryisipHas ¢usnyeckas
aKTUBHOCTBH), OEpEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/10POBbIO;

MMOHMMAaHWE I1IEHHOCTH TPaBWUJ HHIWBUAYAJIBHOTO U  KOJUJIEKTHBHOIO
0€30MacHOro MOBEACHUS B CUTYAIIUSAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHHE TOCIEACTBUN U HEMPHUATHS BPEIAHBIX MPUBBIYEK (YHOTPEOICHHUS
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

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

FOTOBHOCTh K AKTUBHOW JESATEIBHOCTH TEXHOJOTMYECKONM U COLIMAJIbHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJTHSAT TaKyIO JEATEIbHOCTD;

MHTEpEC K pa3iuuHbIM cepam mpodecCHoHaTbHON AESATEIbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccud ©  Pea30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpPa30BaHMUIO Ha
MPOTSKEHUU BCEU JKU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

HKOJIOTHYECKH I[€J€CO00pa3HOE OTHOIIEHHE K MPUPOJIE€ KAaK HCTOUYHHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CylIECTBOBAHUS;

MOBBIIIIEHWE YPOBHSI HKOJOTUYECKON KyJbTYpbl: MPUOOPETEHUE OIbITA
IJITAHUPOBAHMUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX TMOCJIEACTBUN IS
OKpY>KaroILEN Cpebl;

OCO3HAaHHME TJI00aTBHOrO XapakTepa SKOJIOTMYECKUX MpoOJeM M MmyTed uX
pelieHus;

CIIOCOOHOCTh HWCIIOJIb30BaTh MPUOOpETaeMble TPU HW3YYECHUH OHOJIOTHH
3HAHMST W YMEHHUS TMIPU PEIIeHUH TMpoOJieM, CBSI3aHHBIX C PAIMOHAJIBHBIM
MPUPOONOIb30BaHUEM  (COONIOZAEHUE  TpaBWil  TOBEACHHS B INPHUPOJIE,
HalpaBJICHHBIX Ha COXpPaHEHHWE PABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHUJIOB,
AKOCHCTEM, OHOChephI);



AKTUBHOE  HENPUITHUE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaKOUIEH
NPUPOAHON Ccpejie, YMEHHE MPOTHO3UPOBATh HEOJIArOMPHUSTHBIE KOJIOTHYECKHE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAIIATh UX;

HaJM4Yue Pa3BUTOrO 3KOJOTHYECKOTO MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEeATETbHOCTU AKOJIOTHYECKOMN HaIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHMKATHUBHOM M COLMAJIbHOU
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B IPAKTUUECKOUN JIEATEIIBHOCTH SKOJOTHUYECKOMN
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHMSA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUSI HAYKH U OOIIECTBEHHON MPAKTUKH, OCHOBAHHOI'O Ha JUAJore
KYJIbTYpP, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJMKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYphl KaK CpPEACTBa
B3aUMOJECHCTBHS MEXIY JIFOAbMU U MTO3HAHUS MUPA;

MOHMMaHWe chneruduKd OWOJIOTMM KaK HayKd, OCO3HaHHS €€ poJih B
(hopMUpPOBAaHUM PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIE€JIOCTHOTO
MpeacTaBlIeHusT 00 OKpYXaroleM MHpE KaK O €JIMHCTBE MPHUPOJbI, YEJOBEKa H
oOmIecTBa, B IMO3HAHUM NTPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH Mpodsiem
COXpPaHEHUS TIPUPOJIHOTO PAaBHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTH OWOJOTHUM JIsi COBPEMEHHOM IMBUIIU3AIIUU:
oOecrieueHus: HOBOTO YPOBHS Pa3BUTHS MEAWIIMHBI, CO3/IaHUE TMEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEeIIaTh  PECYpCHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTeH BbIXOJa U3 III00ATBHBIX AKOJOTHUECKUX MPOOIeM U
obecrieueHusi  mepexojla K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
WCITOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAaH/IAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUU OMOJOTMUECKUX 3HAHUM B IEJSIX
MOBBIIIIEHUS OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAyYHOM TIPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAILHON TPaMOTHOCTH OOydYarommxcs, GOpMHUPYEMOM
IpU U3y4YEeHUU OMOJIOTHH;

MMOHMMAaHHUE CYITHOCTH METOJIOB MO3HAHMS, UCIOJb3yEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh IIOJIY4YaeMble 3HAHUS JUIsl aHajau3a M
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA U MPOUCXOASANINX B HEM U3MECHEHH,
yMEHHUE JieJaTh OOOCHOBAaHHbBIE 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (PAKTOB H
MMEIOITUXCS JAHHBIX C IEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BATh OHOJOTMYECKUE 3HAHMS IS
penieHus mpo0JieM B peabHBIX KU3HEHHBIX CUTYaIUAX;

OCO3HAaHHUE LIEHHOCTH HAYYHOH JAESTEIbHOCTH, T'OTOBHOCTH OCYIIECTBISATH
MIPOEKTHYIO M UCCJIEA0BATEIBCKYIO ACATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENpPEPHIBHOMY  OOpa30BaHHIO U
caMo00pa3oBaHUIO, K AaKTUBHOMY TIOJYUYEHHIO HOBBIX 3HAHHWA 1O OWOJIOTUH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMH.

METAIIPEIMETHBIE PE3YJIBTATHI

MertanpenMeTHbIe pe3yJbTaThl OCBOCHHS y4eOHOTO mpeameTra «buomorus
BKJIIOYAIOT: 3HA4YUMble 711  (OPMUPOBAHUS MHMPOBO33PEHUS OO0yYaroIIuXcs
MEXTUCHUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHATHS, OTPaXKaIOIINe
LEIOCTHOCTh HAy4YHOM KapTUHBI MHUpa U cHeuuPuKy METOJ0B IO3HAHUS,
HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPTHUS, SBJICHUE, MPOIIECC,
CUCTEMa, Hay4dHbIN (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCe/OBaHNe,  HaAOIIOJICHUE, HU3MEpPEHue,  JKCICPUMEHT H  JIPYTHX),
YHUBEpCAJIbHbIE y4eOHbIC JeHCTBUS (IIO3HABaTeNbHbIE, KOMMYHHKATHUBHBIC,

pETYJISITUBHBIE), o0ecIieuynBaroIne dbopmupoBaHue GyHKIMOHATBHON
IPaMOTHOCTH ¥  COIMAJIBHOW KOMIIETEHIIMU OOYyYaroluxcsi, CIOCOOHOCTh
00yJaronmxcs UCTIOJIh30BaTh OCBOCHHBIC MEXTUCIIUTUTMHAPHBIC,

MHUPOBO33PEHYECKUE 3HAHUSI W  YHUBEpCAJIbHbIE YyueOHbIE JCHCTBHUS B
MMO3HABATEIbHOW U COMAIIBHON ITPAKTHUKE.

MeranpeaMeTHbIE PE3yJIbTaThl OCBOCHMSI MPOTPAMMBI CPEIHEr0 OOIIEro
00pa3oBaHUs TOHKHBI OTPAXKaTh:

OBaanenne YHHBEPCATbHBIMHA yueOHbIMH NMO3HABATEILHBIMHI
AeCTBUSIMM:

1) 0a30Bble JJOruvYecKme JaeicTBUS:

CaMOCTOSITeTbHO  (opMynIMpoBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJB30BaTh NPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananuza, cuHTE3a, CpaBHEHUS, KjIaccupuUKaIi, 0000IEeH ), PACKPHIBATH CMBICI
OMOJIOTMYECKUX TOHSATUU (BBIACISTh UX XapaKTEepHbIE MPHU3HAKH, YCTAaHABIUBATH
CBSI3U C IPYTUMHU MOHSTHUSIMH);

ONpEeNeNaATh LeNu ACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU UX
JNOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI ACSTEIBHOCTH C TOCTABICHHBIMHU LIEJISIMU;

UCITI0JIb30BaTh OMOJIOTMYECKUE MOHITHUS JUIsl OOBICHEHUs (PAKTOB U SIBJICHUMN
KUBOU MPUPOJBL;

CTPOUTH JIOTMUECKUE PACCYXICHUS (MHAYKTUBHbBIC, JE€IYKTUBHbBIE, IO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX
SIBJICHUSX, (DOPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHSITh CXEMHO-MO/ICJIbHbIC cpeacTBa ISt MpeCTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a



TAKK€  NPOTUBOPEYMH  Pa3HOrO0  pOJAA,  BBIABICHHBIX B Pa3JIMYHBIX
MH(POPMALIMOHHBIX HCTOYHHUKAX;

pa3pabaTbiBaTh IUTAH PEIICHUS NPOoOJIeMbl C YYETOM aHaIM3a MMEOUIUXCS
MaTepHabHBIX U HEMAaTepUaJIbHbIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LeJIIM, OLIEHUBATh PUCKH MOCIIEICTBUHN AEATEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH paboTy B  YCJIOBHSX  peajbHOro,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIeM.

2) 0a3oBbI€e MCCIIeI0BATEIbCKUE 1eHCTBHSA:

BJIQJIETh HABBIKAMH Y4E€OHO-UCCIEA0BATEIbCKOM U TPOEKTHOU J1€ATETbHOCTH,
HaBBIKAMM  pa3peuieHust MpoOJieM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IOMCKY METOA0B PELIEHUS MPAKTUYECKUX 3a]a4, IPUMEHEHHIO
pa3IMYHBbIX METOJIOB O3HAHUS;

UCIIOJIb30BaTh Pa3JIMYHbIE BUJbl JESITEIBHOCTH M0 IMOJYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpETAlHH, MNPEeoOpa3OBaHUI0 MU NPUMEHEHHIO B YUYEOHBIX
CUTYalUsAX, B TOM YHUCJIE IPU CO3JaHUH YUEOHBIX U COLUAIBHBIX TPOEKTOB;

(GopMHpPOBAaTh HAYUHBIM TUI MBILIUIEHUS, BIaJI€Th HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSMU U METO/IAMU;

CTaBUTh M (HOpPMYJIUpOBaThb COOCTBEHHBbIE 3aJaud B 0Opa30BaTEIbHOU
JESATENBHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJIATh I[IPUYMHHO-CJIEJICTBEHHBIE CBSI3U M aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTaTh TUINOTE3y €€ pEeIlIeHUs, HaXOJUTh APTYMEHTHl Jis JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTpbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBAaTh IIOJIYYEHHBIE B XOJE PELICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTHUYECKU OLIEHWBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, OLICHUBATh IPHUOOPETEHHBIN OIIBIT;

OCYLIECTBJIATh LIEJICHANPABICHHBIA MOUCK IEPEHOCAa CPEACTB M CIOCOOOB
JeMCTBUSI B IPOPECCUOHAIBHYIO CPELLY;

YMETh TMEPEHOCUTh 3HAHUS B IO3HABATENbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEJIEATEIbHOCTH;

YMETbh MHTEIPUPOBATH 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBbIE WJIEHU, MPEAJaraTb OpUrHHAJIbHBIE MOAXOJbl U PEIleHus,
CTaBUTh MPOOJIEMBI U 3a/1a4H, JAOIMYCKAIOIINE aJbTePHATUBHBIE PELICHUSI.

3) paGora ¢ uHpopManHe:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX MH(OpMaluu (TekcTte yueOHOoro
nocoOus, Hay4yHO-NONYJSAPHOW JUTepaType, OHOJIOIMYECKUX CJIOBapsiX M
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JOaHHbIX, B VHTepHeTe), aHanu3upoBaTh



HH()OPMAITUIO PA3TMYHBIX BUIOB U (OPM MPEICTABICHUS, KPUTHIECKU OIIEHUBATH
e€ JI0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GhOopMyIUPOBATh 3alPOCHl U MPUMEHATH PA3TMYHBIE METOJBI MPU TIOUCKE U
otbope Ouosornueckoi uHpoOpMalnu, HEOOXOAUMOM ISl BHIMOJIHEHUSI YYEOHBIX
3azay;

NpUOOpeTaTh OMBIT MCIOJIb30BaHUS HMHPOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATh KYJbTYPY aKTHBHOTO HCITOJIB30BAHUS Pa3IMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTUMANIbHYIO  GOpMYy  MPEACTABICHUS
Oounosiornyeckor uHGpopmaruu (Cxembl, rpaduKy, IuarpaMMbl, TaOJIHIIbI, PUCYHKH
" Jpyroe);

WCIIOJI30BaTh HAyYHBIA S3BIK B KA4eCTBE CpeACTBAa Npu paboTe C
Ononornyeckor HWHPOpPMANUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUE W
MaTeMaTUYEeCKUe 3HaKW W CUMBOJBI, (HOpPMYJIbl, abOpeBHAaTypy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpa3oBBIBATh  3HAKOBO-CHUMBOJIMUECKHE  CPENICTBA
HaTJISTHOCTH;

BIIAJICTh ~ HAaBBIKAMH  pAacloO3HaBaHUS W 3aUTHl  WH)OpMaIuw,
UH(GOPMAIIMOHHON 0€301aCHOCTH TUYHOCTH.

OBjaieHHe YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU J1€HCTBUAMM:

1) oO1enme:

OCYIIECTBIATH KOMMYHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOT€ WM JUCKYCCHUHU 1O CYIIECTBY OOCYyXIaeMoW Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHHUS OTHOCHUTEIHHO BBIMOJHEHUS IPEAJIaracMoiu
3a/lay, YYUTHIBATh UHTEPECHI W COTJIACOBAHHOCTH IMO3UIMNA JAPYTHX yYaCTHHUKOB
JIMaJIora Uik JUCKYCCHUH);

pacno3HaBaTh HeBepOalbHBIE CpeAcTBa OOIIEHUs, I[OHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, IMPEINOCHIIOK BO3HUKHOBEHHUS KOH(DJIMKTHBIX CHUTYaIlUi,
YMETh CMATYATh KOH(IUKTHI K BECTH IIEPETOBOPHI;

BIIAJICTh PA3JIUYHBIMU CIIOCOOAMH OOIEHUS W B3aWMOJICHCTBHSI, TTIOHUMATh
HaMEPEeHUs JIPYTUX JIOJEH, MPOSIBISTh YBAKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPpEKTHOU popMme HopMyaupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas AesITeJIbHOCTD:

MMOHUMATh M HMCIIOJIh30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBUIYaIbHOM
paboTHI MpU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYIOBBIX (HOPM B3aUMOJICHCTBUS MPHU PEIICHUN yIeOHOM 3a1a4H;

BbIOMpATh TEMATUKYy M METOJIbI COBMECTHBIX NEHCTBUN C Y4YETOM OOIIUX
WHTEPECOB M BO3MOXKHOCTEH Ka)/I0T0 WieHa KOJIJICKTHBA,;



IPUHUMATh LEJA  COBMECTHOM  JEATENbHOCTH, OpPraHU30BBIBaTH U
KOOPJAMHUPOBATh JEUCTBUSL MO €€ JOCTUKEHUIO: COCTaBIIATH IUIaH JCHCTBHIA,
pacnpenensaTh poiad € YYETOM MHEHMM YYaCTHHKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJAJA@ W KAXKIOTO YYaCTHHKA KOMaHAbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTb HOBBIE MPOEKThI, OLIEHUBaTh HJIEW C TO3ULUHA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISTh IO3UTHBHOE CTPATETMYECKOE ITOBEJEHUE B PA3IMYHBIX
CUTYAIMSIX, TPOSIBJISITH TBOPYECTBO U BOOOpaKEeHUE, ObITh MHUIIUATHBHBIM.

OByaieHHe YHMBEPCAJbHBIMH PeryJIsSTHBHBIMH JeHCTBUSIMMU:

1) camoopranuszaums:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIS BBIABICHUS MpoOJNeM M HX
pEIIeHUS B )KU3HEHHBIX U YY€OHBIX CUTYaIUsIX;

BBHIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKH B CBOUX JEHCTBUAX M MOCTYIKAX MO OTHOIICHHUIO K KMBOM MpPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH MMO3HABATENIBHYIO JI€ATEIIBHOCTD, BBISIBISATH
npoOJIeMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/lauyu B 00pa3oBaTEIbHON
JESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIBHO ~ COCTaBJISITh IUIAH pELIEHUs NOpobiieMbl C  Y4ETOM
UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEOUTEHU;

JaBaTh OIIEHKY HOBBIM CUTYyaIUsIM;

pacIIMpATh paMKH YYEOHOI0 MpeaMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

COoCOOCTBOBaTh (OPMHPOBAHUIO W TMPOSBICHUIO LIMPOKOW JPYyAUIMU B
pa3HBIX O00JIACTAX 3HAHWM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTENbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

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

BJaJIeTh  HABBIKAMM  TIO3HABATEJIbHOM  peQuieKCMW Kak  OCO3HaHHUS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENbHBIX TPOLECCOB, HMX pE3yJbTaTOB H
OCHOBAHM, MCIOJB30BaTh MPUEMBI pe(IEKCUU JUIsl OLIEHKHU CHUTyalud, BbIOOpa
BEPHOT'O PELLIEHUS;

yMETh OLICHMBATh PUCKH W CBOEBPEMEHHO NPHUHUMATh PEIICHUS MO HX
CHUKEHMUIO;



IIPUHAMATh MOTHBBI M apryMEHTBl JPYTMX IIPU AaHAIM3E PE3YJIbTAaTOB
NESATENBHOCTH;

3) npuHsATHE ce0s U APYTUX:

MIPUHUMATh Ce0sl, MIOHUMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apryMEHTBl JPYTMX IIPU AaHAIU3€ pPE3YJIbTAaTOB
NESATENBHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIIMOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[IpeameTHbie pe3ynbTaThl OcBoeHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupuyeckue sl yueOHoro npeamera «buosorusy»
Hay4HbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOCHHIO, HHTEPIIPETALUU U
npeoOpa3oBaHUIO 3HAHUM, BUABI JACSITEIBHOCTU MO MOJYYEHHUIO HOBOTO 3HAHUA U
NPUMEHEHUIO 3HAHUW B PA3NIMUHBIX YUEOHBIX CUTYyallUsiX, a TaKK€ B PEaIbHbBIX
KU3HEHHBIX CUTYallMsIX, CBSI3aHHBIX C Oumosiorueil. B mporpamme mnpeameTHbie
pe3yabTaThl MPEACTABICHBI IO F01aM 00yUYEHUS.

[IpenmeTHbIe pe3yibTaThl OCBOCHHs yueOHOro mpeamera «buonorus» ¢ 10
Knacce NOJKHBI OTPAXKaTh:

c(OpMHUPOBAHHOCTh 3HAHUNA O MECTE U POJU OMOJIOTMH B CUCTEME HAyYHOIO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTUHBI MUPAa U HAYYHOIO MHUPOBO33PEHHS, O BKJIAAE POCCHUUCKUX H
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTUH, (DYHKIIMOHAIBLHON
IPAMOTHOCTH YEJIOBEKA ISl PELICHUS KU3HEHHBIX 3a7a4;

YMEHHUE paCKpbIBaTh COJEpkKaHUE OMOJIOIrMYECKMX TEPMUHOB U TOHSITHIL:
KU3Hb, KJIETKa, OpraHu3M, MeTaboian3M (0OMEH BEIIeCTB M IpeBpallecHue
HHEPTUH), TOMEOCTa3 (CaMOperyJsiiivs), YPOBHEBAasI OpPraHU3allis KUBBIX CHUCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIIKSA), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JlaraTb OWOJIOTUYECKHE TEOpHH (KJIETOYHAs, XPOMOCOMHAs,
MyTallMOHHAsI, IIEHTpajbHAs JIOTMa MOJIKYJIApHON Ouonorun), 3akoHbel (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydyeHus (0 LeHTpax MHOrooOpasusi u
MPOUCXOXKJICHUS KyJIbTYpHbIX pacTteHuilt H. 1. BaBuiioBa), onpenensarb rpaHUIIbI
MX MPUMEHUMOCTH K )KUBBIM CUCTEMAaM,;

YMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAO0IeHHUE U
ONMCAHUE MKUBBIX CUCTEM, ITPOLIECCOB W SIBJICHUW, OpPraHU3alysl U IPOBEIICHHE
OMOJIOTMYECKOTO  JKCIEPUMEHTAa,  BBIABM)KEHHUE  TUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXJy HCCIEAYyEMbIMH BEIMYMHAMHU, OOBSCHEHUE IOJYYEHHBIX



pe3yJIbTaTOB, MCMHOJIb30BAaHHBIX HAYUHBIX MOHSATHI, TEOPUI U 3aKOHOB, YMEHHE
JIeJIaTh BHIBOJIbI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJIENATh CYIIECTBEHHbIE MPU3HAKA BUPYCOB, KIETOK MPOKAPUOT U
JYKapuoOT, OJHOKIETOYHBIX ¥ MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHa BEIEeCTB M IPEBpAIICHUS SHEPTUU B KIETKe, (OTOCUHTE3a,
IUTACTUYECKOTO0 M JHEPreTUYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Meilo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHUS, WHAUBUIYAJIBHOIO pa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

yMEHHE MPUMEHATH MOJyUYEeHHBbIE 3HAHUS AJIi OOBSACHEHUS OMOJOTHYECKHX
NPOLIECCOB U SIBJICHUH, JUIsl TIPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEAHEBHOM
KU3HU C LETpl0 oOecreyeHus: Oe30MacHOCTH CBOEro 3I0pPOBbS U 310POBbS
OKPY’KaIOIUX JHOAEH, COOMI0IEHNs HOPM IPAMOTHOIO MOBEJIEHUS B OKPY KAIOIIEH
OPUPOJHON cpene, MOHUMAaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHXKEHUMN
COBpEMEHHOW  Ouonoruu  u OMOTEXHONOTUNA i1 PalUOHAIBHOTO
MPUPOOTIOIb30BAHNUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE TE€HETUYECKHME 3aJadyd Ha MOHO- U
IUTHOPUAHOE CKpELIMBAaHUE, CLEIUIEHHOE HACIEJOBaHUE, COCTAaBJIATh CXEMBI
MOHOTHOPUTHOTO CKPEIMBAHUS /I MpEJCKa3aHUsl HACIEAOBAHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M NPAKTUYECKUE padOThI, COONIOAATH
mpaBuia mpu paboTe ¢ yueOHbIM U Ja00paTOPHBIM 000PYI0BAaHUEM;

yMEHUE KPUTUYECKH OIICHMBAaTh M HWHTEPHPETUPOBATH HMHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEPKAHMSI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
pa3IUYHBIX UCTOYHUKOB (CpEACTBA MAacCOBOW MH(OpMaLUU, HAyYHO-IOMYJISIPHBIE
MaTepuasbl), STUUYECKHE aCIEKThl COBPEMEHHBIX HCCIEIOBaHUN B OWOJIOTHUH,
MeIUIMHE, OUOTEXHOJIOTUH;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOLIEHUS,
000011ast OMOJIOrNYECKy0 MH(OPMALIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITIOJI30BATh MOHATUITHBIN armapaT OMOJIOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOEHUA yueOHOro npeamera «buonorus» ¢ 11
Kj1acce JOJIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUN O MECTE U POJU OMOJIOTMH B CUCTEME HAy4YHOIO
3HAaHUS ECTECTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTHHBI MHUpa U HAYYHOTO MHPOBO33PEHUS, O BKJIAJ€ POCCUUCKHX H
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTUE OWUONOrUH, (DPYHKIIMOHATBLHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS AKU3HEHHBIX 3a]a4;

YMEHHE pPACKpbIBaTh COJAEp)KaHHE OWOJIOIMYECKUX TEPMHMHOB M TOHATHUM:
BUJ, TIOMYJISILIKSA, TeHOGOH I, SBOJIOLHNS, JABIKYIIUE CUIIbI ((PAKTOPBI) IBOJIOINH,
MPUCIIOCOOJICHHOCTh OPraHu3MOB, BHUJI000pa30BaHUE, SKOJOTMYECKUE (PaKTOpBI,



JKOCUCTEMA, IMPOAYUEHTBI, KOHCYMEHTBI, PpPEAYLEHTHl, LE€NU IHUTaHWUs,
AKOJIOTHYECKas Mupamua, OuoreoleHos, onocdepa;

yMEHUE Hu3Iaratb OWOJOrMYecKkue Teopu (PBOJIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpUS DHBOJIIOLMHU), 3aKOHbl MU 3aKOHOMEPHOCTH
(3apoapiieBoro cxoactea K. M. bspa, depenoBanus TJIaBHBIX HAMpaBICHUN U
nyteit sBomon A. H. CesepiioBa, yuenus o 6uocdepe B. WM. Bepnaackoro),
OTPENEIIATh TPAHUIIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIIAJIETh METOJJAMU HAYYHOTO IMO3HAHMS B OMOJIOTMU: HAOIIOIEHHE U
ONMCAHUE KUBBIX CHCTEM, IMPOLECCOB U SIBICHUW, OpPraHU3alUs U IPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHUE  THUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXJy HCCIEAYyEeMbIMU BEJIMYMHAMHU, OOBSCHEHUE TMOJYYEHHBIX
pEe3yJIbTATOB, WCHOJIb30BAHHBIX HAYYHBIX IMOHSITHUWA, TEOPUHA U 3aKOHOB, YMEHUE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJTYYEHHBIX PE3YIbTATOB;

YMEHHUE BBIIETATh CYIIECTBEHHbIE NPU3HAKU CTPOCHUSI OWOJIOTMYECKUX
OOBEKTOB: BHJIOB, MONYJALMHA, NPOAYLEHTOB, KOHCYMEHTOB, pPEIyLEHTOB,
OMOreolleHO30B U HJKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYHUBOCTH, €CTECTBEHHOI'O0 OTOOpAa, BHI000pA30BaHMS, MPHCIIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IepeHoca
BEIIECTB M IIOTOKA JHEPIMU B D3KOCHUCTEMAX, AHTPOINOTCHHBIX HM3MEHEHHUU B
AKOCHCTEMAaX CBOEM MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHUOr€OXUMHUYECKHUX
IIUKIIOB B Ouocdepe;

yMEHUE MPUMEHSATH MOJTYUYEHHbIE 3HAHUS I OOBSCHEHUS OMOJIOTMYECKUX
[IPOLIECCOB U SIBJICHUU, JUIA NPUHATUSA MPAKTUYECKUX PELICHUN B IIOBCEIHEBHOU
KU3HU C LEIpl0 oOecnedyeHus: Oe30MacHOCTH CBOErO 3J0pPOBbS U 310POBbS
OKPY>KaIOLIUX JIF0JIei, COOTI0ICHUSI HOPM IPaMOTHOTO MOBEACHUSI B OKPYKAIOIIEH
OPUPOAHON Cpele, MOHUMaHUE HEOOXOJUMOCTH MCIOJIb30BAHUS JTOCTHXKEHHM
COBPEMEHHOW OMOJIOTHH JIJIS1 PALIMOHATILHOTO PUPOAOIIOIb30BAHUS;

YMEHHUE pelaTh 3JE€MEHTapHble OMOJOTMYECKHE 3a/1ay, COCTABISATh CXEMBbI
MEPEHOCa BEILIECTB U YHEPTUH B IKOCHUCTEMaX (LIETH NUTaHUsA);

YMEHUE BBINONHATh JA0OpPATOPHBIE U NPAKTUYECKHUE PadOTHI, COONIIOAATH
MpaBuJia pu padboTe ¢ yueOHBIM U JJabOpaTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHUYECKU OIEHUBATh M HMHTEPIPETUPOBATH HUHPOPMAIUIO
OMOJIOTUYECKOTO  COJIEP)KAHMsI, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAacCOBOW MH(OpMAIIUU, HAYYHO-TIOMYJISIPHBIE
Marepuanibl),  paccMaTpuBaTh  rJ00ajgbHblE  HSKOJIOTMYECKHME  MPOOJIEMbI
COBPEMEHHOCTH, ()OPMHUPOBATH 10 OTHOLIEHUIO K HUM COOCTBEHHYIO O3ULIUIO;

yMEHHE CO3/1aBaTh COOCTBEHHbIE€ IMHCHMEHHbIE M YCTHBIE COOOIICHMUS,
000011128 OMOJIOrMYeCKYI0 UHPOPMALIUIO U3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BaTh MOHATUITHBIN anmapat OMOJOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

HanmeHnoBaHMe pa3/ie/ioB U TeM
NporpamMMmsl

Ne i/

buosnorus kak Hayka

JKuBble cucTeMbI U UX OpraHu3anus

XUMHUYECKUH COCTAB U CTPOEHUE KIIETKU

XHSHCI[GHTCJ’[BHOCTI) KIJIICTKH

Pasmuoxxenue u WHIUBUAYAJIbHOC Pa3BUTUC
OpraHnu3mMoB

HaCJ'IeI[CTBeHHOCTB U UBMCHYHNBOCTDH
OpraHu3MoB

Cenekius opraHu3MoB. OCHOBBI
OMOTEXHOJIOTUN

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

KoaudecTBO 4acoB

Bcero

34

KonTpoabHbl
e padoThI

IMpakTnyeckn
e padoThI

DJIEeKTPOHHbIE

(uugposbIe)
o0pa3oBaTte/ibHbIE

DecvDChI
bubnuoreka [JOK

https://m.edsoo.ru/7f41¢29
2

bubnuoreka [JOK
https://m.edsoo.ru/7f41¢29
2

bu6mmoreka [JOK
https://m.edsoo.ru/7f41¢29
2

bubnuoreka [JOK
https://m.edsoo.ru/7f41¢29
2

bubmuoreka [JOK
https://m.edsoo.ru/7f41¢29
2

but6mmoreka [JOK
https://m.edsoo.ru/7f41¢29
2

bubnuoreka [JOK
https://m.edsoo.ru/7f41¢29
2

bubmuoreka [JOK
https://m.edsoo.ru/7f41¢29
2



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

11 KIIACC

HaumenoBaHue pa3ieiioB u
TeM MPOrpaMMBblI

Ne ni/n

OBOJIIOIIMOHHAS OMOIOTHUA

Bo3HukHOBEHME U pa3BUTHE
JKU3HU Ha 3emiie

Opranu3Msl U OKpYXKaromiast
cpena

Coo0111ecTBa U DKOJIOTHYECKUAE
CHUCTCMBI

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

KoaunuyecTBO 4acoB

Bcero

KonTpoabHubl
e padoThl

IMpakTnyeckune
padoThI

0.5

2.5

DJIEKTPOHHBIE
(uu¢posbIe)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/7f4
lcc74

bubmuoreka [JOK
https://m.edsoo.ru/7f4
lcc74

bu6mmoreka [JOK
https://m.edsoo.ru/7f4
lec74

bu6mmoreka [JOK
https://m.edsoo.ru/7f4
lcc74

bubmuoreka [JOK
https://m.edsoo.ru/7f4
lcc74



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

IHOYPOYHOE IIJIAHUPOBAHHUE
10 KIIACC

Ne n/n

10
11
12

Tema ypoxka

buonorus B cucreme Hayk. MeToibl
MO3HAHUS KUBOUW TTPUPOJIBI

buonornueckue cucTeMsl, IPOLECCH U UX
N3y4eHHUe

KonrponsHas padora

XUMHUYeCKHUl cocTaB KiIeTKU. Boja u
MHHEPAIbHBIE COJIU

VraeBoasl. JInnuael

benku. CocTaB u cTpoeHne OenKoB

depMeHTh — OHOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas padora Ne 1
«M3ydyeHne KaTaIMTUYECKOU aKTUBHOCTH
(dhepMeHTOB (Ha MpUMepe aMUJIa3bl WIH
KaTasasbl)»

Hyxnennossie kucnotsl. ATO

Hexnerounsie GOpMBI )KU3HU — BUPYCHI

I/ICTOpI/IH 1 METOABI U3YUYCHUS KIICTKH.

Knerounas teopus
KrneTka kak 1eoctHas KuBasi cucTeMa
CtpoeHune 3yKapuOTHYECKON KIIETKH.

JlabopaTtopnas pa6ota Ne 2 «M3yueHue

KoauuyecTBo 4acoB
Bcero

DJIeKTpPOHHbIE HU(POBbIE
o0pa3oBaTe/IbHbIE pecypchl

but6mmoreka [JOK
https://m.edso00.1ru/863e6122
https://m.edsoo.ru/863e632a
bubmuoreka [JOK
https://m.edsoo.ru/863e¢6564
bu6nuorexa [JOK
https://m.edso00.1ru/863e6122
but6mmoreka [JOK
https://m.edsoo.ru/863e674¢
bu6mmorexa [IOK
https://m.edso0.ru/863e¢6870
bubmuoreka [JOK
https://m.edso0.ru/863e6b72

bubmuoreka [JOK
https://m.edso00.ru/863e6b72

but6mmoreka [JOK
https://m.edsoo.ru/863e6d5c
but6mmoreka [JOK
https://m.edsoo0.ru/863e¢7540
but6mmoreka [{OK
https://m.edsoo.ru/863e6e88

bubmmoreka [JOK
https://m.edso00.1ru/863e6f0



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122

13

14

15

16

17

18

19

20

21

22

23

24

25

26

CTPOEHUS KIIETOK PACTEHUM, KUBOTHBIX,
rpruOOB U OaKTEpUid 10T MUKPOCKOIIOM Ha

TOTOBLBIX MHKponpeHapaTax " UX OITMCAHHUCH
OOMEH BEIEeCTB WIA META00IN3M.

DHepreTuvecKkuii o0OMeH
dorocuHTe3. XEMOCUHTES

buocunres 6enka. Peakiys MaTpuaHOro
CUHTE3a

Tpancnsmus — OuocuHTe3 Oenka

JKu3HeHHBIN UK KIETKU. JleaeHne KIeTKH.
Murto3.

DopMBbI pa3MHOKEHHSI OPraHU3MOB

Metiios

OOpazoBaHue 1 pa3BUTHE MOJIOBBIX KIETOK.
Orm10/10TBOpEHHE.

I/IHI[I/IBI/II[yaJ'II)HOC Pa3BUTHEC OPraHU3MOB

I'enernka — HayKa O HaCJICACTBCHHOCTHU U

HU3MCHYHMBOCTH
BaKOHOMepHOCTI/I HacCJICAOBaHUs ITPU3HAKOB.

MoHOTHOpHIHOE CKPELBAHHUE
JurnbpuaHoe cKpemmuBaHue. 3aKoH

HE3aBHUCUMOTI'O HACJIECAOBAaHHUA IIPU3HAKOB
CHGHJ’IGHHOG HACJICOJOBAHUC IIPHU3HAKOB.

I'eneruka nona. HaciaenoBanue IIPpU3HAKOB,
CICIIVICHHBIX C ITIOJIOM

https://m.edso00.ru/863e716¢

but6mmoreka [JOK
https://m.eds00.ru/863e766¢
bu6mmorexa [IOK
https://m.edsoo.ru/863e7¢98
but6mmoreka [JOK
https://m.edsoo.ru/863e796e
but6mmoreka [JOK
https://m.edso0.ru/863e796¢
but6mmoreka [{OK
https://m.edsoo.ru/863e7dc4
bu6mmorexa [IOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6nuorexa [JOK
https://m.edsoo.ru/863e7f4a
bubmmoreka [JOK
https://m.edsoo.ru/863e81b6
but6mmoreka [JOK
https://m.edso0.ru/863e8436
Bbubnuorexa [JOK
https://m.eds00.1u/863e8612
bubmmoreka [JOK
https://m.edso00.1ru/863e8878
bubmuoreka [JOK
https://m.edsoo.ru/863e89a4
bu6nuorexa [JOK
https://m.edsoo.ru/863e8c60
bubmmoreka [JOK
https://m.edsoo.ru/863e8c60



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e716c

27

28

29

30

31

32

33

34

H3menunBocth. HeHacnencTBeHHas
N3MCHYHUBOCTD.

HacnencresenHas M3MEeHYUBOCTb.
I'eneTnka yenoBeka
Kontponbnas pabota

Ceneknus Kak HayKa M MPOIECC

MeTo/ibl M JOCTHKEHUS CEIEKIIUH PACTEHUI
U KUBOTHBIX

buorexHonorus kak oTpaciib MpOU3BOJICTBA

PesepBHbIil ypok. O60011IeHHE IO TEME
«HacnencTBeHHOCTh U K3MEHYUBOCTD
OpPTaHU3MOBY»

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

bubnuoreka [JOK
https://m.edsoo.ru/863e8efe
but6mmoreka [JOK
https://m.edsoo.ru/863e8efe
but6mmoreka [JOK
https://m.eds00.ru/863e8d78
but6mmoreka [JOK
https://m.edsoo.ru/863e7aae
but6mmoreka [{OK
https://m.edsoo0.ru/863¢9214
bubnuoreka [JOK
https://m.edsoo.ru/863e9214
but6mmoreka [JOK
https://m.edsoo0.1ru/863¢9336



https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

11 KIIACC

Ne i/

10

11
12

Tema ypoxka

DBOJIONMS U METO/IbI €€ U3YUEeHUS

HcTopus pa3BuTHs npeacTaBieHuit o0
9BOJIIOLIAU

MHuKpo3BOIHOLHS

[Tonmynsammst Kak 3JIeMeHTapHas eUHUIIA
BUJa ¥ BomoImn. Jlaboparopuas padota Ne
1 «CpaBHEHUE BUIOB 110

MOP(OJIOTrHUECKOMY KPUTEPHUIO
JBukymiye cuibl (351eMeHTapHble (PakTOphI)

IBOJTIOLUH
EcrecTBenHslif 0T00p 1 €ro Gopmbl

Pe3ynbratel 3BOIIOIUN:
IpUCIOCOOIEHHOCTh OPTaHU3MOB U
BH1000pa3zoBanue. JlabopaTopHas pabora
Ne 2 «Onucanue npucrnocobICHHOCTH
Oopranusma u €€ OTHOCUTEIHHOTO
XapakTepa»

Hanpasnienust u myT# MaKpo3BOJIIOLMH

Heob6patumocTs 3BOMIONINN
HcTopus xu3HU Ha 3eMile U METOABI €€

HU3YUYCHUA
I'nnoTe3nl MPOUCXOKICHUA ) KU3HHU Ha 3emine

Pa3zButue xu3nu Ha 3emMIie 1o 3pam u

KoaunuyecTBO 4acoB
Bcero

DJIeKTPOHHBIE N (poBbIE
o0pa3oBaTe/bHbIE PeCypPChI

but6mmoreka [IOK
https://m.edsoo.ru/863ea20e
bubmmoreka [JOK
https://m.edso0o0.1ru/863e9570
but6mmoreka [JOK
https://m.edsoo.ru/863e9cle

bu6mmoreka [IOK
https://m.eds00.1ru/863e99¢c6

bubnuoreka [JOK
https://m.edsoo.ru/863e9da4
but6mmoreka [JOK
https://m.edsoo.ru/863e9ed0

butmmoreka [JOK
https://m.edsoo0.ru/863e9fde

but6mmoreka [JOK
https://m.edsoo.ru/863e9cle

bu6mmoreka [IOK
https://m.edsoo0.ru/863ea5ab
bu6mmorexa [IOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863ea20e
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nepuoiam
OCHOBHBIE ATaITbI SBOJIIOLUH PpaCTUTCIBHOI'O
1 )kuBOTHOTO Mupa. [IpakTuyeckas pabora
No 1 «M3yyeHune uckomnaemMbiX OCTaTKOB

paCTeHI/Iﬁ U JKMBOTHBIX B KOJUJICKIIUAX)
COBpeMeHHaH CUCTCMA OPraHUYCCKOro

Mupa
DBOJIIOLMS YeTIOBEKA (AHTPOIOTeHES)

JBmwxymue cuibl (pakTopsl)

AHTPOIIOTCHE3a
OcHoBHBIE CTaauHu 3BOJJIOIMH YCJIIOBCKA
YenoBeueckue pacbl 1 IPUPOAHLIC

aanTaiuy YeIoBeKa
PesepBHbIit ypok. O600IIeHNE TIO TeMe

«Bo3HUKHOBEHUE U PAa3BUTHUC XU3HU HaA

3emie»
DKOJIOTHS KaK HayKa
Cpenbl OOUTaHUS U YKOJIOTUIECKUE

(bakTopbl
Abuotnueckue (axropsl. JlaboparopHas

pabota Ne 3. «Moponoruueckue
0COOEHHOCTH PacTEHHI U3 PA3HBIX MECT
oburanus». JlaboparopHas padota Ne 4.
«BrnusHIE cBETa HA POCT U pa3BUTHE
YEpPEHKOB KOJIEyCa

buotnueckue dhaxkTopsl
Coo0miecTBa OpraHu3MOB — OUOIIEHO3

DKOJOTHYECKHEe CUCTEMBI (IKOCUCTEMBI)

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

bub6mmoreka [IOK
https://m.edsoo.ru/863ea8bc

bubmmoreka [JOK
https://m.edsoo.ru/863ea48e
butmmoreka [JOK
https://m.edsoo.ru/863eac2c
but6mmoreka [JOK
https://m.edsoo.ru/863ead44

bu6mmorexa [IOK
https://m.edsoo.ru/863eaea2

bubmuoreka [JOK
https://m.edsoo.ru/863eafec

but6mmoreka [JOK
https://m.edso00.ru/863eb10e

but6mmoreka [{OK
https://m.edso0.ru/863eb348
but6mmoreka [{OK
https://m.edsoo.ru/863eb46a
bu6mmorexa [IOK
https://m.edsoo.ru/863eb46a



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea6be

DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssitiud. [Tpaktudaeckast padora Ne 2

26 «IIoacy€T IOTHOCTH MOMYJIALMMN pa3HbIX !
BHJIOB PaCTCHUIN»
OcCHOBHbBIE IOKA3aTEIN IKOCUCTEMBI.
27 Dxosiornyeckue nupamuabl. CBOKCTBA 1 bubmorexa [IOK
https://m.edsoo.ru/863ebSfa
skocucteM. Cykueccus
28 [IpupoHbIE 3KOCUCTEMBI 1
29 AHTpPOIIOT€HHBIE IKOCUCTEMBI 1
30 buocgepa — riobdanpHas 3xocucrema | bub6nuorexa [IOK
3emn https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bu6muotexa [HOK
ouocgepsl https://m.edsoo.ru/863ebd16
32 UYenoseuecTBo B Onocdepe 3eMiaun 1
1 CocyuiecTBoBaHUE TPUPOABI U 1 bubnuotexa [JOK
YeJI0BEYEeCTBa https://m.edsoo.ru/863ebale
34 PesepsHsrii ypok. O6001mIEeHNE TEMBI |

«Coo011ecTBa ¥ HKOJIOTHUECKUE CUCTEMBD)
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34


https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863eb5fa

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

* buonorus, 10 knacc/ [laceunnk B.B., Kamenckuit A.A., Py6iioB A.M. u
npyrue /Ilon pex. Ilaceunuka B.B., AxunonepHoe o6mectBo «M31aTenscTBo

«IIpocaernieHue»|

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA
[buonorus. [Toypounsie pazpadotku 10-11 knacc./Ilaceunuk B.B.,l1IBeron

H|

I'T.,Epumon T.M."UznarensctBo IIpocBemenue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

POII, f-kmacc, Mos mikodal









