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HHOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMMbl MO OHOJIOTUHM TEOPETUYECKYIO OCHOBY LIS
OTpeNIeNIeHUs] TOAXO0A0B K (DOPMUPOBAHUIO COJIEPKAHUS YUEOHOTO TMpeameTa
«buosorus» cocraBWIM: KOHIENTyaidbHble TnonoxeHus OIroC COO o
B3aMMOOOYCIIOBJICHHOCTHA  II€JIeH, COJEp>KaHUs, PpPE3yJabTaTOB OOy4YeHUs W
TpeOOBaHUIA K YPOBHIO MTOATOTOBKHU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIINX MENIX U
NPUHIMIIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETO
oOurero oopazoBanusi B Poccuiickoit denepanuu, a Takke MojioKeHus o crienuduxe
Ouosnornu, €€ 3HAYEHWW B T[IO3HAHWM KUBOW TMPUPOABI U OOECIEeYCHHH
CYILIECTBOBaHMs yenoBedeckoro ooOmiecTBa. COrjacHO Ha3BAHHBIM IOJIOKEHHUSIM,
OTpeeIeHbl OCHOBHBIC (DYHKITMH MPOTPAMMBI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Ouonoruu 1aéT MpeACTaBICHUE O IeNAX, 00 o0IIel CTpaTeruu
00y4eHWsI, BOCTUTAHUS U PA3BUTHUS 00YUAIOIUXCS CPEACTBAMU YIEOHOTO peMeTa
«buonorusy, onpeaensier o0s13aTeNbHOE MPEAMETHOE COJIEpKaHuE, €ro CTPYKTYPY,
pacrpejienieHue Mo pasjeiiaM M TeMaM, PEKOMEHJIYeMYIO IOCIeI0BaTEeIbHOCTD
U3y4eHHs y4eOHOTro Marepuaia ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBs3€H, JIOTUKH 00pa30BaTENLHOTO TIPOIECCa, BO3PACTHBIX OCOOCHHOCTEH
00yyYarommxcs.

B nporpamMme o OMOI0THHY TaK)Ke YUYUTHIBAIOTCS TPEOOBAHUS K IIAaHUPYEMbIM
JUYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM pe3yjbTaTaM oOOydYeHUs B
dbopMupoBaHUU OCHOBHBIX BHJIOB y4e0HO-TI03HaBATEIHLHOM
NEeSATebHOCTU/Y4EeOHbIX JEHUCTBUII OO0ydYaronIUMXCsi MO OCBOEHHUIO COAECpPKAHUS
OMOJIOrMYECKOro 00pa30BaHMUS.

B nporpamme mo 6uonorun (10—11 xiaccel, 6a30BbIH ypPOBEHb) peain30BaH
NPUHIAI TIPEEMCTBEHHOCTH B HM3yYCHHWH OWojoruu, Onmarojgapss udemMy B HeEl
IPOCMATPUBACTCS HAMNPABICHHOCTh HAa PAa3BUTHC 3HAHWUW, CBSI3aHHBIX C
dbopMHUpOBAaHMEM  €CTECTBEHHO-HAyYHOT'O  MHPOBO33PEHUS, IEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, SKOJIOTHYECKOTO MBIIUICHUS, PEACTABICHHUI O 37J0pOBOM
o0pasze KU3HM U OEpEeXKHbIM OTHONIEHHUEM K OKPYXKaIolleil MpUPOJHON cpele.
[TosToMy Hapsny ¢ M3ydeHHEM OOIIEOMOJIOTHYECKUX TEOPHM, a TakKe 3HaHUU O
CTPOEHUU KUBBIX CUCTEM PA3HOI'0 PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH y/IeTIEHO BHUMAaHHUE HCIIOJIb30BAHUIO
TIOJTYYCHHBIX 3HAHUI B TTOBCEAHEBHOMN KU3HM TSI PEIICHUS TPUKIAAHBIX 3a7a4, B
TOM 4YHuCJe: NPO(PWIAKTUKU HACJIEACTBEHHBIX 3a00J€BaHUI YeloBEKa, MEIUKO-
Te€HETUYECKOr0 KOHCYJIbTUPOBAHHUS, 000OCHOBAHUS SKOJOTMUYECKH 1IETIECO00Pa3HOTO
MOBEJICHUSI B OKPY>KAIOLIEH NMPUPOIHONW Cpee, aHaIu3a BIIMSHUS XO35MCTBEHHOU
NESATETbHOCTU YEJIOBEKAa Ha COCTOSIHUE MPUPOAHBIX U UCKYCCTBEHHBIX IKOCUCTEM.
VYcuneHue BHHUMaHUS K TMPUKIATHOM HANpaBICHHOCTH Y4eOHOro IMpeamera
«buonorus» NpoANKTOBaHO HEOOXOAMMOCTHIO 00ECTICUeHUS YCTOBUH JIJISl pEIICHHUS



OJTHOM M3 aKTyaJIbHBIX 3a/1ay IIKOJBbHOIO OMOJOTrMYecKOro oOpa3oBaHUsA, KOTOpAs
npennonaraeT GOpMUPOBaHUE Yy OOYYAIOIIMXCA CIIOCOOHOCTH aAanTHPOBATHCA K
U3MEHEHMSIM IMHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHE cpeaHero oOmero oOpa3oBaHMs 3aHMMAET Ba)KHOE
mecto. OHa obecrmeunBaer GopMUpPOBaHUE y OOYYAIOIIMXCS TPEICTABICHUN O
HAyYHOU KapTHUHE MHpa, pacliupsieT U 0000maeT 3HaHUS O KUBOHM mpupoje, €&
OTJMYUTENbHBIX IPU3HAKAX — YPOBHEBOM OpraHU3allMd W SBOJIOLUH, CO3/1aET
yCIOBUSL  JJs: TIO3HAHMSI  3aKOHOB  JKMBOM  mpupoabl, (GOpMUPOBaHUs
(YHKIIMOHATBHOW TPAMOTHOCTH, HAaBBIKOB 3/J0pPOBOTO M 0€30mMacHOro o0pasa
KU3HU, YKOJIOIMYECKOr0 MBIIUICHHS], IEHHOCTHOIO OTHOIIEHHUS K KUBOM MpUpoje
Y YEJIOBEKY.

bonbiioe 3HaueHne OMOIOTUs UMEET TAKXKE JIJISl PELIEHHs] BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  337a4  CpelHero  oOmero  o0pa3oBaHMs,  COLMAIU3ALNU
oOyuaromuxcs. M3ydyenue 6uonorun odecrneynuBaeT yciaoBus JUisi (GOPMUPOBAHMS
UHTEJUIEKTYalbHbIX, KOMMYHUKAIIMUOHHBIX ¥ HUH(POPMALMOHHBIX HAaBBIKOB,
3CTETUYECKON KYNbTYpPbI, CIIOCOOCTBYET HHTErpany OMOJOTMYECKUX 3HAHUU C
NPEICTABICHUAMU U3 IPYrUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMHUH U
reorpaguu. Ha3zpaHHbIe MNOJNIOKEHUS O MpeAHA3HAYEHUH Y4eOHOro mpeaMera
«buonorus» cocraBUIM OCHOBY [UIsl ONpEACNIEHUs IOAXOAOB K OTOOpYy W
CTPYKTYPUPOBAHHIO €ro COAEpP)KaHUs, IMPEACTaBICHHONO B Iporpamme 10
OMOJIOTHH.

Ot60p copepxanusi yueOHoro npeamera «buosorusi» Ha 0a30BOM YpOBHE
OCYILIECTBIEH C MO3UIMHN KyJIbTypOCOOOpPa3HOTO MOJXOAa, B COOTBETCTBUHU C
KOTOPBIM OOy4Yarolfecs: JOHKHBI OCBOUTHh 3HAHUSA M YMEHHs, 3HAYUMbIC IS
dbopmupoBaHus 0OIIEH KyJIbTYyphl, OMNpPEHEIAIONMe aJeKBaTHOE TOBEIACHUE
YeJI0BeKa B OKpY’Karollled MPHUPOIHOMN cpese, BOCTPEOOBAHHBIE B IOBCEAHEBHON
KU3HU U TPAKTHUECKOM aestenbHOCTH. Ocoboe MEeCTo B 3TOM CHUCTEME 3HaHUM
3aHUMAIOT 3JIEMEHTHI CO/IEPIKAHUS, KOTOPHIE CIIYXKaT OCHOBOM it POpMUpPOBAHUS
NPEACTABICHUA O COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTMHE MHUpa U
[EHHOCTHBIX  OpPUEHTAlMAX  JMYHOCTH,  CIIOCOOCTBYIOIIMX  TI'yMaHHU3aluu
OHMOJIOrMYecKOro 0Opa3oBaHuUs.

CTpyKTypUpOBaHUE COJAEpX)aHUs YYEOHOro MaTepuaja B HIPOrpaMMme IIOo
OMOJIOTMH OCYILECTBICHO C YYETOM NPUOPUTETHOrO 3HAYEHUS 3HAHUUA 00
OTJIMYUTENBHBIX OCOOEHHOCTSAX KUBOM MPHUPOJIbI, O €€ YPOBHEBOW OpraHU3allu 1
3BOJIOLMU. B COOTBETCTBUHU € 3TUM B CTPYKTYype yueOHoro npenmMera «buonorus»
BBIJICJIEHBI CIEAYIOIINE CoAepKaTeabHble TUHUU: «buonorus kak Hayka. MeTojsl
HAy4yHOTo mo3HaHus», «Kierka kak Ouosnoruueckas cucremay, «OpraHuzM Kak
Ouonoruueckas cucrema», «CucTeMa M MHOrooOpa3ue OpraHUYeCKOTro MUpay,
«OBOJTIOLUS KUBOM MPUPOJBI», « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.



Lenp uzyuyenuss yuyeOHoro mnpenmera «buonorus» Ha 0a30BOM YpPOBHE —
OBJajicHUE  OOyYalOIUMHUCS  3HAHUSIMHU O  CTPYKTYPHO-(DYHKIIMOHATLHOU
OpraHU3allii KUBBIX CHCTEM pa3HOTO paHra MW MNPUOOpPETEHHUE YMEHUM
UCIIONIb30BaTh ATH 3HAHUS MJII TPAMOTHBIX JIEWCTBHM B OTHOIIEHWH OOBEKTOB
KUBOU TPUPOJIBI U PEUICHUS PA3TUIHBIX )KH3HEHHBIX MTPOOJIEM.

JlocTkeHnue 1ed u3ydeHus: yueOoHoro npeamera «buonorus» Ha 6a30BoM
ypOBHE 00€CTeurBAETCS PEHICHUEM CIIEYIOLUX 3a1a4:

OCBOCHHME OOYYAIOIIUMHKCS CUCTEMbl 3HAHUN O OWOJIOTUYECKUX TEOPHSX,
YUEHHUAX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBUIIAX, CIY>KAILIUX OCHOBOU
U1 OpMUPOBAHUS TPEICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METOJIax HAYyYHOT'O MO3HaHMsI, CTPOEHUH, MHOTOOOpa3uu U OCOOCHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3alluu, BBIJAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCIICAOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y o0Oy4aromMXcsl MO3HABATEIbHBIX, HHTEIUICKTYyaJIbHBIX H
TBOPUYECKHX CIIOCOOHOCTEH B MpOIlECCe aHaiM3a JaHHBIX O MYTSIX Pa3BUTHS B
OMOJIOTUY HAYYHBIX B3IJISIOB, UIEH M TOJXOJOB K H3YYEHUIO YKUBBIX CHCTEM
Pa3HOro YpOBHS OpraHu3alluy;

CTAaHOBJICHHE Yy oOOydarommxcs oO0mel KyiabTypbl, (YHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SBJICHUS OKPYKAIOIIETO
MUpPa KUBOW MPUPOJIBI HA OCHOBAHWY 3HAHUI U OTIBITA, MOTYYEHHBIX TIPH N3YIECHUU
Oonoioruu;

dbopMupoBaHUE Yy OOYy4YalOIIUXCS YMEHHUA WLUIIOCTPUPOBATh 3HAUYECHHE
OMOJIOTUYECKUX 3HAHUM B TMPAKTHUYECKOW JCSATENBHOCTA YEIIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIUIIUHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTU B BO3MOXKHOCTH IO3HAHUSI YEIOBEKOM >KHUBOMU
IPUPO/IbI, HEOOXOIUMOCTH OEPEKHOI0 OTHOILIEHUS K HEM, COOMIOACHUS ATUYECKUX
HOPM TP MPOBEICHUN OMOJIOTMYECKUX UCCIIEIOBAHMM;

OCO3HAHUE IIEHHOCTU OHOJIOTMYECKUX 3HAHUM JJisi TIOBBIIICHUS YPOBHS
AKOJIOTMUECKOHN KYIbTYPbI, 1151 (HOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUS;

NpUMEHEHUE TPUOOPETEHHBIX 3HAHUN U YMEHUI B MOBCEIHEBHOW JKU3HU IS
OLICHKU IOCJIEICTBUM CBOEM NEATENBHOCTH II0 OTHOLIECHHIO K OKPYXKAIOIIEN cpelie,
COOCTBEHHOMY 3/10pOBbIO, OOOCHOBaHME U COOJIIOJICHHE Mep NpPOPUIAKTUKU
3a0oseBaHuM.

B cucreme cpennero oOmiero ob6pasoBaHusi «buonorusi», u3ydaemas Ha
0a30BOM YpOBHE, SIBIISIETCS 00S3aTE€NbHBIM y4E€OHBIM TMPEAMETOM, BXOMISIINM B
cocTaB MpeaMeTHon 00s1acTi «EcTecTBEeHHO-HAayYHBIE PEIMETHI.

Jlnst u3yuenust 6MoJa0ruM Ha 6a30BOM YPOBHE CpEIHEr0 00Iero 00pa3oBaHus
orBoauTcs 68 yacos: B 10 knacce — 34 gaca (1 yac B Heento), B 11 kiracce — 34 yaca
(1 gac B Henento).



COJEP KXAHME OBYUYEHUA
10 KITACC

Tema 1. buosiorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OHONOTUU ¢ OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTUMHU €CTECTBEHHBIMU HayKamH, (punocoduei, TUKOM, ICTETUKON U MPaBOM.
Ponb Ouonorun B opMUpOBaHUM COBPEMEHHOW HAy4YHOM KapTUHBI Mupa. Cuctema
OMOJIOTMYECKHUX HAYK.

Meto/bl TO3HAHUS KUBOUM MPUPOIbI (HAOIIOICHHUE, SKCIIEPUMEHT, OIKMCAHUE,
u3MepeHue, Kinaccudukanus, MOJEIUpPOBaHUe, CTaTUCTUYECKass o0paboTka
JTAHHBIX ).

JdeMoHcTpanuu:

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

Tabnuuel u cxeMbl: «MeToAbl MO3HAHUS KUBOU MTPUPOIBIY.

JlaGopaTopHblie U NpaKkTHYecKue padoThl:

[Ipaktuueckass padora Ne 1. «Mcnonp30oBaHuE pa3IMYHBIX METOAOB MPHU
U3YYEHUH OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

JXKuBble cucteMbl (OMOCHCTEMBI) KaK TpeaMeT u3ydeHus ouonoruu. Otaudue
YKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CgoiicTBa OMOCHCTEM U MX pazHOOOpazue. Y POBHU OpraHU3alluu OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBbI, OpPraHW3MEHHBIA, MOMYJALHNOHHO-
BHJIOBOM, SKOCUCTEMHBIHN (OMOreOoIeHOTHISCKHI ), OMOC(EpHBIH.

JdeMoHCcTpanuu:

Tabmuipl U cxeMbl: «OCHOBHBIE MPU3HAKU KU3HUY, «YPOBHU OpraHU3AIUU
YKABOU IIPUPOABI.

OO0opynoBanue: mojaenab Mojiekynsl JIHK.

Tema 3. XumMnueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHUYECKUM COCTaB KIETKH. XHMHYECKHE DIIEMEHTBHI: MaKpOJJIEMEHTHI,
MUKpO3JeMeHThl. Bojla 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpPAIbHBIX BelleCTB B KieTke. llomnepxanue
OCMOTHYECKOro OasiaHca.

benku. CoctaB u crpoeHure O€IKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEIKOB.
HezaMeHnmblie 1 3aMEHHMBbIE AMUHOKHUCIIOTBI. AMUHOKHUCIIOTHBINA COCTaB. Y pOBHHU
CTPYKTYpbl O€IKOBOW MOJEKyJbl (NEepBUYHAS, BTOPUYHAS,, TpPETHUYHAs U
YeTBEpPTHUYHAs CTPYKTypa). XHMHUYECKHEe cBoiicTBa OenkoB. buonorunueckue
GbyHKIIMN OEIIKOB.



®epMeHThI — OnoJornyeckue Karanau3aTopsl. CTpoeHre pepMeHTa: aKTUBHBIMI
HeHTp, cyOcTpatHas cneuuduyHocts. Kodepmentsl. Butamubbel. OTaudus
(hepMEHTOB OT HEOPraHUYECKUX KaTaIu3aTOPOB.

VYreBojpl: MOHOCaxapu bl (TIIF0K03a, pru003a U Ae30KCUpr003a), Trucaxapuibl
(caxapo3a, JlaKTO3a) M IIOJMcCaxapuibl (Kpaxmaj, TJIMKOTeH, IEJUII0I03a).
buonornyeckue GyHKIMH YTII€BOIOB.

Jlunuasl:  Tpurauuepunsl, Qochonunuasl, crepouabl. [ 'uapoduIbHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yaknun sununoB. CpaBHEHUE
yTJIEBOJOB, OCIKOB U JIHUIH/I0B KaK HCTOYHUKOB YHEPTUH.

HyxknennoBeie kucnorsl: JHK wu PHK. Hykneotuasl — MOHOMEpHI
HyKJIenHOBbIX KucioT. Ctpoenue u ¢ynkuun JJHK. Crpoenne u pynkuuu PHK.
Buner PHK. AT®: ctpoenne u GpyHKIHH.

[utonorus — Hayka o kierke. Kiierounas teopus — npuMep B3aUMOAECHCTBUS
uje u (pakToB B HAYYHOM MMO3HAHUU. METObl U3YUEHUS KICTKHU.

Krnerka kak nienoctHas »xuBas cuctema. OOume Npu3HaKky KIETOK: 3aMKHYTasl
HapyxkHass MmemOpana, monekynbl JIHK kak renermueckuit ammapar, cucrema
CUHTE3a Oelnka.

Tunbel KJIETOK: »yKapHOTHYecKass W mpokapuotuyeckas. OcoOEHHOCTH
CTpOeHHUs TpokapuoThdeckon kieTku. Kiierounas crenka Oaktepuii. CtpoeHHe
AYKapUOTUYECKOW KJIIeTKU. OCHOBHBIE OTJIUYUSL PACTUTEIBHOM, >XUBOTHOU U
IrpUOHOM KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYPHI KJIE€TOK — KJIETOYHAsl CTEHKA, IIIMKOKAJIMUKC, UX
¢dbynkiuu. [Inazmarnueckas memOpana, e€ cBoiicTBa u pyHkiuu. [{uromnasma u e
opranouipl. OnHoMeMmOpanHbie opradHounbl kietku: OIIC, ammapatr [Nombmxw,
n30cOoMBbl.  [loyaBTOHOMHBIE OpPraHOWIBl KJIETKU: MUTOXOHAPHUH, IUIACTUIBI.
[Tpoucxoxenne MUTOXOHApUM u mactua. Bunpbl mmactun. HememOpannbie
OpraHOMJIbI KJIETKU: PUOOCOMBI, KJIETOUHBIH IEHTpP, ILEHTPUOIH, PECHUYKH,
KryTUKU. OYHKIMY OPraHOUA0B KJIETKU. BKitoueHusl.

SAnpo — perynaropHblii HeHTp KieTku. CTpoeHue snpa: siaepHas o00JI0UKa,
KapuoIUIa3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. lllnelinen, P. Bupxos, [Ix.
Yorcon, ®©. Kpuk, M. Yuikunc, P. ®@pauknun, K. M. bap.

Junarpammbl: «Pacripenenenne XuMAYECKUX 3JIEMEHTOB B HEXKUBOU ITPUPOAELY,
«Pacnpenenenne XUMUYECKUX SIIEMEHTOB B )KUBOW MPUPOJIEN.

Tabmuupsl u cxemsbl: «llepuoanueckass TabauIa XUMUYECKUX DIIEMEHTOBY,
«CTpoeHure MOJIeKyJbl BOJIbI», «buocunTes Oenkay», «CTpoeHue MoJIeKyJibl Oekay,
«Ctpoenue ¢pepmenrtay, «Hykneunossie kuciaotel. [JHK», «Ctpoerne Monekybl



AT®», «CTpoeHHE J2YKapUOTHYECKOU KIIETKW», «CTpOEHHE YKMBOTHOM KIETKWY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKH,
«CTpoeHue sapa KIeTKu», «YTIeBOIbI, «JIunuas».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHWE JJIS MPOBEIACHHUS
HAOJIFOICHU, W3MEPEHHH, SKCIEPUMEHTOB, MHUKPONpPENapaThl PaCTUTEIHHBIX,
YKUBOTHBIX U OaKTEpUATbHBIX KIIETOK.

JlaGopaTopHblie u nNpakTU4YecKue padorTbl:

JlaGoparopHass pabora Ne 1. «l3ydeHne KaTadIUTHYSCKOM aKTHBHOCTH
dbepMeHTOB (Ha TpUMeEpe aMIJIa3bl WU KaTajasbl).

JlabopatopHass pabora No 2. «/3ydeHue CTpPOCHHS KIETOK PaCTECHHI,
KUBOTHBIX U OaKTEepHUil MOJ MUKPOCKOMOM Ha TOTOBBIX MHUKpOIpenaparax u ux
OMHUCAHUE.

Tema 4. ’Ku3He1eATeJIbHOCTh KJIETKH.

OOMeH BeliecTB, WKW MeTa0oIu3M. ACCUMUIIALNS (TUTACTUYECKUM OOMEH) U
JTUCCUMMWISIIUS  (SHEPreTUYecKnii OOMEH) — JBE CTOPOHBI E€AMHOIO Ipoliecca
MeTabonu3zma. Ponb 3aKOHOB COXpaHEHHUs BEUIECTB W JHEPrUUM B TOHMMAHUU
MeTadoau3Ma.

Tumnbel oOMeHa BelecTB: aBTOTPOo(HBIN U rerepoTpodHbIit. Posb GpepmeHTOR B
0OMEHE BEIlleCTB U MPEBPAIICHUH YHEPTUH B KIIETKE.

®orocunte3. CeroBas u TeMHOBas (a3bl (oTocuHTe3a. Peaknuu
dbotocunTeza. DPphekTuBHOCTh (hoTOCUHTE3a. 3HaUeHUE (DOTOCUHTE3A ISl JKU3HU
Ha 3emyie. Bnusinue ycnoBuii cpenbl Ha (JOTOCHHTE3 U CIIOCOOBI TTOBBIIICHUSI €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XEMOCHHTE3UPYIOIHe OaKkTepru. 3HAYCHHE XEMOCHHTE3a IS
YKU3HU Ha 3eMIIE.

DHeprerrueckuii oOMeH B kJeTke. PaciuersieHue BelIecTB, BBIJCICHHUE U
AKKyMYJIUPOBAHHE SHEPTUU B KIIETKE. DTarbl JHEPTETUIECKOro oOMeHa. [ TuKonus.
Bpoxenue u ero Buabpl. KucimopogHoe OKHCIEHUE, WU KIETOYHOE JbIXaHUE.
OxucnurensHoe pochopunrpoBanue. IPPHEKTUBHOCTh FHEPTETHUECKOTO OOMEHA.

Peaknun wmatpuyHoro cuHre3a. [enernueckas wuHdopmamus u JHK.
Peanuzammst reHerudeckoil mHpopManmu B KIETKE. | €HETWYECKHUU KOA U €ro
cBoiicTBa. Tpanckpunuusa — Mmatpuunslii cuaTe3 PHK. Tpancnsauus — OnocuHTes
Oenka. Ortanbl TpaHcasuuu. KomupoBaHue amMuHOKUCIOT. Ponb pubocom B
O6uocuHTe3e Oemnka.

Hexknerounsie ¢popMmbl sxu3Hu — Bupychl. ctopust otkpeitust Bupycos (1. .
NBanoBckuit). OCOOEHHOCTH CTPOCHHMSI U JKM3HEHHOTO IHUKJIa BHUPYCOB.
bakrepuodaru. bone3nu pacTeHui, >KUBOTHBIX U YEJIOBEKAa, BbI3bIBAEMBIC
Bupycamu. Bupyc mmmyHoneduinura yenoeka (BUY) — Bo3oymaurens CIIM/]a.



OOpaTHas  TpaHCKpuIus, peBepraza W  uHTerpasza. lIpodumaktuka
pacrpocTpaHeHHUs BUPYCHBIX 3a00I€BaHUIA.

JemoHcTpanum:

[Toptpetsi: H. K. Konbsuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmumpl 1 cxembl: «Tunel muTanus», «Mertabonuzm», «MHUTOXOHAPHI,
«IHepreTudeckuii oOMen», «Xioporiacty, «Porocuntesy, «Ctpoenue JIHK»,
«CTpoeHre U PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTuueckuili Koy,
«Bupycer», «bakrepuodarn», «Ctpoenne u xu3HeHHbIN nuki Bupyca CIIN/a,
Oakrepuodaray, «Permmukamms JJTHK».

OGopynoBanue: Moaenu-antukanuu «Yapoenue IHK u Tpanckpumimsy,
«buocunres 6enkay, «CTpoeHue KJIeTk», Mojelb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHNe M HHAMBHUAYAJbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, win >KU3HEHHBIM LUK kieTku. MHTepdaza U MUTO3.
[Iponecchl, mpotekaronue B uHTepdaze. Perukaius — peaxkiys MaTpPUUHOTO
cunteza JIHK. Crpoenne xpomMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JIuruionHeli W TAIUIOMJIHBIM ~ XpPOMOCOMHBIE  HAOOpBL.  XpOMaTHJBI.
[{uTonornyeckue OCHOBBI PAa3MHOKEHUS W  MHIUBUAYAIbHOIO  PAa3BUTHUA
OpPTraHu3MOB.

Henenue kierku — muto3. Craauu muto3a. IIpouecchl, mpoucxoasdiue Ha
Pa3HBIX CTAJIUSIX MUTO3a. BUOJIOrHYeCKuid CMBICT MUTO3A.

[Iporpammupyemasi THOEINb KJIETKH — aroITo3.

dopMbl pa3MHOKEHHUSI OPTaHU3MOB: Oecrionoe u moyioBoe. Bujsl 6ecrnosoro
Pa3sMHOXEHUS: JICJICHUE HAJABOE, II0YKOBAHWE OJHO- M MHOI'OKJIETOYHBIX,
CIOpooOpa3oBaHKe, BETETATUBHOE pa3MHOXkeHUE. VIcKyccTBEeHHOE KIOHHPOBAHUE
OpPraHu3MOB, €0 3HAYEHUE JIJIS1 CEJICKIINU.

[TonoBoe pa3zMHOXKEHHE, €r0 OTINYHS OT OECTIOIO0TO.

Meiio3. Cragun wmeiio3a. IIpouecchl, MpoUCXOJAIIME HA CTagusX Meio3a.
[ToBenenne xpomocom B Menose. Kpoccunrosep. buonormdeckuid CMbICT H
3Ha4YeHUE Meno3a.

['amerorenes — mpoliecc 00pa3oBaHUsA TOJOBBIX KJIETOK Y IKHWBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKU W sSMYHUKU. OOpa3oBaHWE W PAa3BUTHE TOJIOBBIX
KJIETOK — TaMmeT (CrnepMaTo30u[, SHMIEKIeTKa) — CIepMaToreHe3 M OBOTCHES.
OcCoOEHHOCTH CTPOCHMSI SMIEKIECTOK W crepmaTo30ugoB. OTio0TBOpPEHUE.
[TapTenorenes.

NunuBunyanbHoe pas3BuTue (OHTOTreHe3). OMOpPHOHAIBHOE Pa3BUTHE
(aMOpuorene3). Jtanbl SMOPUOHATBHOTO PA3BUTHUSl Y MO3BOHOYHBIX >KUBOTHBIX:
npoOjeHue, racTpyisauus, opraHoreHes. IloctamOpuoHanbHOE pa3BUTHE. THITBI
NOCTAIMOPUOHANILHOTO PAa3BUTHS: MpsAMOe, HempsaMmoe (JIMYMHOYHOE). BrnusHue



cpenbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOICTBA.

Poct u pazButme pacreHmii. OHTOr€HE3 IBETKOBOI'O PACTEHUS: CTPOEHHUE
CEMEHHU, CTA/IUU PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuupl U cxembl: «DOpMBI Pa3MHOKEHHUS OPraHU3MOBY», «/[BolHOE
OIUIOJOTBOPEHUE Yy IIBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOXEHUE
pacteHui», «Jlenenne knerku Oakrepuity, «CTpoeHHE TIONOBBIX KIIETOKY,
«Ctpoenue xpomocombl», «Kiierounblii nukny, «Pemmukanus JHK», «Mwutos3y,
«Meinoz», «lIpsmoe u HenpsAMoe pa3BUTHEY, «] aMETOreHe3 y MIIEKONUTAIOIINX U
4esioBeKa», «OCHOBHBIE CTaJIU OHTOT€HE3A).

OO6opynoBaHue: MHUKPOCKOTI, MUKPOTIpEnapaThl «CriepMaTo30uibl
MJICKONIUTAIOLIETO», «SHIEeKIeTKa MIEKOonUuTarmeroy, «KapruoknHe3 B KIETKax
KOpEIlIKa JIyKa», MAarHuTHas MOJAENb-alIuIMKanusa «J/leneHue KiIeTku», MOJIEIb
JIHK, monens meTtadhazHOM XpOMOCOMBI.

JlaGopaTopHblie U NpaKkTHYecKue padoThl:

JlaGopatopnass pabora No 3. «HaOmromeHwe MuUTO3a B KJIETKAaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpOIIpEnapaTaxy.

JlaGoparopHass pabora Ne 4. «l3ydeHune CTpOEHHS TIOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOMPENapaTax».

Tema 6. HacsieICTBEHHOCTh M H3MEHYUBOCTH OPTraHU3MOB.

[Ipenmer u 3anaun reHeTuku. Mictopus pa3BUTHS T€HETUKUA. POib IUTOIOTUM
U SMOpPHOJIOTHMH B CTAHOBJIGHUM TEHETHKU. BKIIam pOCCHUCKMX U 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETHKUA. MeTOoApl TEeHETUKU (TUOPUAO0IOrHYEeCKUA,
[IUTOr€HETUYECKUM, MOJICKYJISIPHO-TeHETHUEeCKU). (OCHOBHBIE T'€HETUYECKHUE
noHATUA. ['eHeTnueckass CHMBOJIMKA, UCIIOIb3yEMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACIJIEIOBAHUS MPU3HAKOB, YyCTaHOBJIEHHbIE . MeHuenem.
MoHoruOpuiHOe CKpelMBaHWE. 3aKOH €JAMHOO0Opa3usi THOPHUIOB TIEPBOTO
nokoJjeHus. [IpaBuino 1OMUHUPOBaHUS. 3aKOH PaCIICIUICHUS PU3HAKOB. | nnore3a
YuCTOTHI raMeT. [1oTHOE ¥ HEMoIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  cKpemiuBaHuWe. 3aKOH  HE3aBUCUMOIO  HACJIEIOBAaHMUS
npu3HakoB.  lluToreHernueckue  OCHOBBI  JAUTHOPUIIHOTO  CKpEUIMBAHUSI.
AHanusupymoluiee ckpemBanue. Fcrnoap30BaHe aHATM3UPYIOUIETO CKPEIUBAHUS
JUTSI OTIpE/IeTICHUs TEHOTUITa OCOOH.

CuermenHnoe HacnenaoBanue npusHakoB. Pabora T. Moprana 1o cierieHHOMY
HaCJIEIOBAaHUIO TeHOB. HapyllieHre clierieHrs FeHOB B PEe3YJIbTAaTe KPOCCUHTOBEPA.

XpOMOCOMHas TEOPHs HACIEICTBEHHOCTHU. [ eHeTudeckue KapThl.



I'enernka mosa. XpoOMOCOMHOE OMNpENENICeHHE MOoJIa. AYyTOCOMBI U MOJOBBIE
XpoMocoMbl. ['omoramerHble W TeTeporameTrHnie opranu3mbl. HacnemoBanue
MPU3HAKOB, CLIETUIEHHBIX C TTOJIOM.

N3menunBOCTh. BUBI ”3MEHYMBOCTHY: HEHACIICACTBEHHAS U HACJICACTBEHHAS.
Ponmp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTHKA
MOAUGUKAIIMOHHONW U3MEHUYUBOCTH. BapuaimoHHbIN psijl 1 BapualluOHHAs KpPUBas.
Hopma peakunn npusHaka. KoinuecTBEHHbIE M KaUECTBEHHBIE NMPU3HAKKM U HX
HOpMa peaknun. CBolicTBa MOIU(PUKAITMOHHONW H3MEHUYHNBOCTH.

HacnencrBennasi, Wid TEeHOTUIIMYECKasi, W3MEHUYUBOCTh. KoOMOMHATHBHAas
U3MEHUYMBOCTh. Meiio3 W TOJIOBOM TMpolecc — OCHOBAa KOMOWHATHUBHOM
U3MEHYMBOCTU. MyTaloHHasi "3BMeHUYMBOCTh. Kitaccudukanus Mmyranuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa ¥ mpu4rHBI MyTanuii. MyTareHHbIe (GaKTOPHI.
3aKOH rOMOJIOTMYECKHX PSAJ0B B HaclIeACTBEHHON n3MeHunBocty H. Y. BaBunoga.

Buesnepnast HacIeACTBEHHOCTh U U3MEHUYHUBOCT.

I'enetnka uyenoBeka. Kapuorumn uenoBeka. OCHOBHBbIE METOAbl T€HETUKH
YyeJ0BeKa: reHeaJIOTMYECKUM, OJTM3HEIOBIN, IIUTOT€HETUYSCKUM, OMOXMMHUUECKHUH,
MOJIEKYJISIPHO-T€HETUYECKHU . CoBpemeHnHOE ONpENIETICHNE reHOTHIIA:
MIOJIHOTEHOMHOE CEKBEHHPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE€ C MOMOIIBIO
[1I1P-ananu3a. HacnencTBeHHble 3a0o0jieBaHUS YEIOBEKA: T'E€HHBIE OOJIC3HH,
00JIe3HH C HACJIEICTBEHHOW MPENPaCIoIOKEHHOCTHIO, XPOMOCOMHBIC OOJIC3HHU.
Comatnueckue W TreHepaTuBHble MyTauud. CTBOJOBbIE KieTKU. [IpuHIUIBI
3JI0POBOT0 00pa3a >KM3HU, TUATHOCTUKHU, MPO(UIAKTUKYI U JICYEHUS TeHETUYECKUX
Oose3Hel. Menuko-reHeTUYeCKOe KOHCYIbTUPOBAHMUE. 3HAUCHUE MEIUIIMHCKON
TCHETHKY B MPEIOTBPAIEHUH U JICUCHUU TCHETHYECKUX 3a00I€BaHNI YEIIOBEKA.

JdeMoHCcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukosn, H. B.
Tumodeen-Pecockuii, H. 1. BaBuios.

Tabmutiel 1 cxeMbl: «KMOHOTHOPHUTHOE CKPEIIUBAHKE U €T0 IIUTOTCHETUYECKas
OCHOBA», «3aKOH PACIIECIVICHUS U €r0 UTON€HETUYECKAsk OCHOBA», «3aKOH YACTOTHI
ramery, «lurubpuanoe ckpenmBanuey, «L{luronoruueckue OCHOBBI TUTUOPUTHOTO
CKpemuBanuay, «Menosy, «BzanmMonencTBre ajienbHbIX T€HOBY, «l €HEeTHYEeCKHne
KapThl PACTCHUH, )KUBOTHBIX M 4YeJIOBEKa», «l'eHeTnKa monay, «3aKOHOMEPHOCTH
HACJIEIOBAHU, CIIEIUIEHHOrO C MOJIOM», «KapHOTUIBI 4YelOBEKA U YKUBOTHBIX»,
«Buasl n3meHunBOCTHY, «MoaudukamoHHas U3MEHYMBOCThY», «HacnemoBanue
pesyc-dakropay, «I'eHeTnuka rpynm KpoBu», «MyTarimoHHass ”3MEHYHUBOCTH.

OO6opynoBanue: Mojaenu-anmMKkauud «MOHOTHOPUAHOE CKpEIIMBaHUEY,
«Henonnoe nomuHupoBanuey, «Jurnbpunnoe ckpemmBaHue», «llepexpéct
XPOMOCOMY, MUKPOCKOIT U MUKpoTpemnapaTt «/Ipo3odunay (Hopma, MyTauu (GOpMbl
KPBUIbEB M OKPACKH Tema), repbapuii «I opox moCceBHOM.



JlaGopaTopHble U pakTH4ecKkne padoThbl:

JlaboparopHast pab6ora Ne 5. «/3yueHue pe3yabTaTOB MOHOTHOPHUIHOTO U
JUTHOPUAHOTO CKPEIMBAHUS Y JPO30(HIIbI HAa TOTOBBIX MUKpPOIpEnapaTaxy.

JlaGoparopHas padora Ne 6. «M3ydeHne MoaudUKAIIMOHHOW U3MEHUUBOCTH,
MIOCTPOEHUE BAPUALIMOHHOIO Psiia U BAPUALIMOHHOW KPUBOM».

JlabopatopHas padora Ne 7. «AHanu3 MyTauu y Apo30¢uiabl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocraBieHue U aHaJu3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuust opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOLECC. 3apOKICHUE CENIEKUMU U JTOMECTHUKALUS.
VYuenue H. U. BaBusoBa o ieHTpax MpOUCXOXKIECHUSI © MHOTOOOpa3usl KyJIbTYPHBIX
pactenunii. LIeHTpbl NponCcX0KAEHUS JOMAIIHUX KUBOTHBIX. COpT, TOPOJa, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbI U MHAMBUAYAJIbHBIA OTOOPHI B
CEJICKIIMM DPACTEHMM M JKMBOTHBIX. OIleHKa 3KcTepbepa. BIM3KOpOACTBEHHOE
cKkpemuBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHCTHIX JIMHUH.
I'erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIUHT.
Otnanénnas rudbpuauzanus u e€ ycnexu. cKycCTBEeHHbI MyTareHes U rnoy4yeHue
HOJUIUIONI0B. JIOCTHKEHUS CEIEKIIMHA PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonmorus Kak oTpaciib MPOU3BOACTBA. ['€HHAas WH)KEHEpHUs. JTallbl
co3ganuss pexkomOuHantHod JIHK wu Ttpancrennsix opranuzmoB. Kiierounas
uHxeHepus. Kinertounbsle KynbTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHUE PACTEHUMU.
KiloHupoBanue BBICOKOIPOIYKTUBHBIX CEJIbCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okonoruueckue U dtudeckue  mpodrmemp. MO —  renermuecku
MOJIU(PUIIMPOBAHHBIE OPTraHU3MBI.
JlemoHcTpanuu:

[Toprpersr: H. W. Basuios, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
NBaHoB.

Tabmunpl U cxembl: Kapra «lleHTphl MNPOMCXOXKIEHUS W MHOTroo0pa3us
KYJIbTYPHBIX pacTeHHil», «I1opoJbl TOMalIHUX KUBOTHBIX», «COpTa KyIbTYpHBIX
pacrenunity, «OtnanéHras ruopuausanusy», «Padorsl akagemuka M. ®@. iBanoBay,
«[lomumnongus», «OObEKTbl OHOTEXHOJMOTHM», «KIleTOUHBIE KYyJIBTYpbl H
KJIOHHpOBaHue», «KOHCTpynpoBaHue 1 MepeHoC reHOB, XPOMOCOM).

OO6opynoBaHue: MyJIsIKH TIOA0B U KOPHEIIO0B JUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuii «CelbCKOX03IHCTBEHHBIC PACTCHUSY.

JlabopaTopHble ¥ IpaKkTHYecKHe padoThbl:

Okckypcuss «OCHOBHBIE METOJbI W JOCTUKEHUSA CEJIEKIIMM PACTCHUW W
YKUBOTHBIX (Ha CEJNEKIMOHHYIO CTaHILIMIO, IJIEMEHHYO bepmy,



COPTOMCIBITATENbHBIA  y4aCTOK, B TEIUIMYHOE XO3SMCTBO, J1aDOpaTOPHUIO
arpOyHHMBEPCHUTETA UM HAYYHOT'O LIEHTPA)».

11 KIIACC

Tema 1. IBoIroMOHHAsSE OMOJIOTHS.

[Ipeanocbulku BO3HUKHOBEHHSI JBOJIOIMOHHON TEOPUHU. DBOJIOIMOHHAS
Teopus U €€ MecTo B Ouonoruu. BnusiHue >BONIOIMOHHON TEOPUU HA pa3BUTHE
OMOJIOTMU U APYTHUX HAYK.

CBuzerenbcTBa sBoMOIMU. [lasleoHTOIOrMYECKHE: TOCIIEI0BATEIbHOCTD
NOSIBJICHUS BUJOB B MaJ€OHTOJOTMYECKOM JIETONHUCH, TMEPEXOJHbIE (POPMBI.
buoreorpaduyeckue: cxoncTBo u paznuune GayH u Gaop MaTEpUKOB U OCTPOBOB.

OMOPHOIOTHYECKHE: CXOJICTBA W PA3IU4ds SMOPHOHOB pa3HBIX BHUIOB
M03BOHOYHBIX. CpaBHUTEIIPHO-aHATOMUYECKHUE: TOMOJIOTUYHBIE, aHAJOTUYHBIE,
PYIMMEHTapHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKUE: CXOICTBO
MEXaHU3MOB HACJIEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKMX MyTeH Yy BCexX
OpraHU3MOB.

OomononHast teopust Y. JlapBuna. IlpennochuUiku BO3HUKHOBEHUS
napBUHU3MA. J[BWKYIIME CHUIIBI HBOJIOIMHU BHIOB 10 JlapBuHYy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAaHUUYEHHOCTU PECYPCOB, HEOMNpPENETEHHAS] M3MEHYUBOCTb,
O0opb0a 3a CylllecTBOBAHUE, €CTECTBEHHBINH OTOOD).

Cunrernueckas Teopus 3o (CTI) u e€ OCHOBHBIE MOJ0KEHHUS.

MuxkpoaBostorus. [lomymnsius kak eAnHUIA BUIa U BOJIOIHH.

JBrxyimye cuiabl ((hakTOphl) SBOMIONWUA BHIIOB B MpUpoje. MyTalMOHHBII
npoiecc U KOMOMHATUBHAs WM3MEHUUBOCTh. [lomymnsiiiMOHHBIE BOJHBI U Apeid
reHoB. M3oms1us u Murparusi.

EctecTBennbiit or00p — HampaBistonuii  ¢dakrtop sBomonun. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoOIeHHOCTh OpPraHU3MOB KakK pe3ynbTaT 3Botouuu. [Ipumepsl
IPUCTIOCOOJIEHUH Y OpraHu3MoB. ApoMop(03bl ¥ UTMO0AIANTALIMH.

Bun wu BumoobpazoBanue. Kputepum Buma. OcHOBHBIE  (DOpPMBI
BHUI000pa30BaHus: reorpadhuaeckoe, IKOJIOTHIECKOE.

MakposBomonus. DPopMbl  HBONIONUU:  (UeTHYeCcKas, JIUBEpreHTHas,
KOHBEpreHTHasl, nmapasuienbHas. HeodpaTuMocTh 3BONTIOIUY.

[IpoucxoxieHne OT HeclenUaaIu3upOBaHHBIX MpenakoB. [Iporpeccupytomias
crienuanu3anus. AJanTUBHAS paiHaliusl.

JdeMoHcTpanuu:

[Toptpetsr: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. Koanesckuii, K. M.
bap, 3. I'ekkenp, @. Mroanep, A. H. CeBep1ios.



Tabmuuel u cxembl: «Pa3BUTHE OpraHUYECKOro MUpa Ha 3emiiey, «3apObIIIH
NO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukc»,  «Dopmbl  OopbObI  3a
cylecTBoBaHue», «EctecTBeHHBIN 0TOOP», «MHOroodpasue cCOpTOB pacTEHUN»,
«MHoroobpasue  TOpOA  KUBOTHBIXY, «[lomystuuny, «MyrtauuoHnHas
U3MEHUYUBOCTEY, «ApoMopdo3sl», «amoamanrammm», «OOmas aereHepanusy,
«/IBmxymme cunbl 3Bomoouun», «Kapra-cxema wapmpyra mnyremectBus Y.
Hapsuna», «boprba 3a cymectBoBaHue», «IIpucrnoco0IeHHOCTh OpPraHU3MOBY,
«["eorpadmueckoe BUm000pa3zoBaHuey, « IKOIOTHIECKOE BUI000PA30BAHHE.

OOopynoBaHHe: KOJJIEKIMS HACEKOMBIX C Pa3jIM4YHBIMU THUIIAMH OKPACKH,
HAOOp IJIONOB M ceMsH, KoiieKuus «lIpumepbl 3alIMTHBIX MPUCIOCOOTIEHUHN Yy
KUBOTHBIX», MOjelb «OCHOBHBIE HAIPaBJICHUS 3BOJIOLMHNY, 00BEMHAS MOJIETh
«CTpoeHue ToJIOBHOI'0 MO3ra MO3BOHOYHBIX).

buoreorpadguueckass kapra wMupa, KoJekius «DOpMbl COXPAHHOCTH
HMCKOMAeMbIX JKMBOTHBIX M pacTEeHWi», Moaenb ammukauus «llepexpéct
XpOMOCOM», BIaXKHbI€ Npenaparsl «Pazpurre HacekoMoro», «Pa3BuUTHE JIATYIIKN,
Mukponpemnapart «Jpozoduna» (Hopma, myTaruu GopMbI KPbLUIEEB U OKPACKH TEIa).

JlabopaTopHble U IpaKkTHYecKHe padoThbl:

Jlaboparopnass pabora Ne 1. «CpaBHeHue BHUJIOB 1O MOP(OIOrHUECKOMY
KPUTEPUION.

Jlaboparopnas padota Ne 2. «Onrcanue mpucrmoco0IeHHOCTH OpraHu3Ma u e€
OTHOCHUTEIIBHOTO XapaKTEPa.

Tema 2. Bo3HMKHOBEeHME M Pa3BUTHE KU3HU HA 3emuie.

JloHay4yHble TpEACTaBIEHUS O 3apOXKICHUM KU3HU. HayuHble TUnOTE3BI
BO3HUKHOBEHHUS JKM3HM Ha 3emiie: a0uMOreHe3 W TaHCIepMus. XHUMHYeCKas
ABOMIONMS. AOMOT€HHBIA CHUHTE3 OPraHWYECKUX BEIIECTB U3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MTOATBEPKACHNE XUMUUYECKON 3BONIIOIMA. HayanbHbie 3Tarbl
ouonornyecko sBomoruu. ['nnoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHUE NPOTOKIETKHU. I[lepBble KIETKM M MX HBOJIIOLMA.
DopMUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emuie mo 3pam U nepuogaM. Karapxeil. Apxeickas u
nporepo3oiickass 3pel. llaneosoiickas spa u €€ mNepuoabl: KEMOPHICKUH,
OpPJIOBUKCKHH, CUITYPUHUCKUM, TEBOHCKN, KAMEHHOYTOJIbHBIN, IEPMCKHUM.

Meso30iickas spa U €€ epuoibl: TPUACOBBIN, FOPCKUIN, MEJIOBOM.

KaitHo3oiickas »3pa W €€ TMepuoApl: MMAJICOrCHOBBIM, HEOTCHOBBIM,
AHTPOITOr€HOBBIM.

XapakTepuUCTUKA KIMMAaTa M IeOJIOTMYECKUX MporeccoB. OCHOBHBIE JTaIlbl
ABOJIIOIMM PACTUTEIBHOIO M KUBOTHOrO Mupa. ApoMopdo3bl y pacTeHud u
XKUBOTHBIX. [l0siBIEHHE, pacBET U BBIMUPAHUE IPYII KUBBIX OPTaHU3MOB.



CucremMa OpraHM4eCKOro Mupa Kak OTpaxkeHue 3Boiouud. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPTaHU3MOB.

DBoJIOLUS YeToBeKa. AHTPONOJIOrus Kak Hayka. Pa3Burue npencraBieHuit o
IPOUCXOKIECHUU 4YenoBeka. Meroasl H3ydeHus aHTponoreHeza. Cxoacta H
pa3IuyMs 4eJI0BEKA U KUBOTHBIX. CHCTEMATHUYECKOE MOJIOKEHUE YETTOBEKA.

JBrxyiue cuibl (hakTopsl) aHTpornorenesa. HacneacrseHHas ©I3MEHYUBOCTh
U ecTeCTBEHHbIN 0TOOp. OOIIecTBeHHbI 00pa3 >KU3HU, WU3TOTOBIECHUE OpPYIUM
TPYZJa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaJIUM U BETBH 3BOJIIOLIMU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
yMmenbid, Yenosek npaAmoxomsamui, YenoBek HeaHAepTainbCKul, YermoBek
pa3ymHbIil. Haxonku HMCKOmaeMbIX OCTaTKOB, BPEMsl CYIIECTBOBaHMsS, 00JIacThb
pacrpocTpaHeHus, 00bEM TOJTOBHOI'O MO3ra, 00pa3 KU3HU, OPYAUs.

YenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pPAChl:  E€BPOINEOMIHAsS
(eBpasmiickasi),  Herpo-aBCTpajoujHas  (9KBaTOpuajbHas),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  YepTsl ~ NPUCIOCOOJICHHOCTH  MpeACTaBUTENEH
YEJIOBEYECKUX PAC K YCJIOBHUSM CYIIECTBOBAHMS. EJIMHCTBO 4YENOBEYECKHX pac.
Kpuruka pacusma.

JlemoHcTpanum:

[Toptpersi: ®@. Pean, JI. Ilactep, A. . Omapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabmunel u cxeMbl: «Bo3nmkHoBeHue CoJIHEUHON cHCTEMBI», «Pa3BurHe
opraHudeckoro wMupay», «PacturenpHas kieTka», <«KUBOTHas  KIIETKay,
«IIpokapuornueckas kierka», «COBpeMEHHasi CHCTEMa OpPraHUYECKOTO MHpPay,
«CpaBHEHHE aHATOMHUYECKHX 4YEpT CTPOCHHUS 4YEIOBEKa M YeOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJICOHTOJOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eNIOBEeKa», «/lpeBHeilmme monn», «lpeBHue monm», «llepBbie
COBPEMEHHBIE JTION», «HenoBedyecKue pacb».

O6GopynoBanue:  mymsixu — «lIpoucxoxzaeHue  denoBeka»  (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHJEepTalblla, KPOMAHbOHIIA), CIICNIKU WJIU
U300pa)KEHUsI KaMEHHBIX OpYAWil TEepBOOBITHOIO 4YeloBeKa (KaMHHU-YOMIEPHI,
pybmma, ckpebia), TreoXpOHOJOTHYecKas TaOnuma, KOJUIeKIusa «DopMbl
COXPaHHOCTH UCKOIMAEMbIX )KUBOTHBIX U PACTEHUI.

JlabopaTopHble U IpaKkTHYecKne padoThbl:

[Tpaktuueckas padora Ne 1. «/3yyeHue uCKOMaeMbIX OCTaTKOB PACTCHHUM U
KUBOTHBIX B KOJUIEKIIHSIX.

DKcKypeust «IBONIOLMSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAYYHBIN WA KpaeBeIuyeCcKUil My3eil).

Tema 3. OpranusMbl ¥ OKpPY:KaKIIAs CPeaa.



DKoJorusl KaKk Hayka. 3aJaud U pa3zenbl 3KOJOruu. MeToabl HKOJIOTHYECKUX
UCCJIeIOBAaHUNA. DKOJIOTMYECKOEe MUPOBO33PEHNE COBPEMEHHOT'O YEJIOBEKA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHas,
BHYTPUOPTaHU3MEHHAS.

Oxonornueckne (daktopel. Kiaccudukamus skomorudeckux (GaKkTOpOB:
abuotnyeckue, OWOTHYECKHME U aHTPOIOTreHHble. JleMcTBUE HKOJIOTMYECKUX
(GaKkTOpOB Ha OPraHU3MBbI.

AbGuornueckune (GpakTopbl: CBET, TEMIIEPATypa, BIAXXKHOCTh. DOTOMEPUOTU3M.
[IpucnocoOnennss  OpraHU3MOB K  ACUCTBHIO  aOMOTHYECKUX  (DaKTOPOB.
buonornueckue puTMsl.

buornueckue dpaktopsl. Buabl OMOTHUECKMX B3aUMOICUCTBUI: KOHKYPEHIIHS,
XHUIIHUYECTBO, cUMOMO03 U ero ¢opmsel. [lapasutusm, koomepaiusi, MyTyalu3M,
KOMMEHCaIu3M (KBapTUPAHCTBO, HaxJIEOHUYECTBO). AMEHCAIU3M, HEUTpaIHU3M.
3HaueHne OWOTHUYECKUX B3aMMOJEWUCTBHUM J/Jii CYUIECTBOBAHUS OPraHU3MOB B
IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XApPAaKTEPUCTUKU Tnonyisanuu. (OCHOBHbIE IOKa3aTeln
HNOMYJISLUMU: YHUCIEHHOCTb, IUIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, IMPHUPOCT,
murpanys. J[nHaMuka 4uciaeHHOCTH NOMYJISIIUU U €€ peryssius.

JdeMoHcTpanuu:

[Toptpetsi: A. I'ymGombar, K. ®@. Pynbe, O. ['ekkens.

Tabmuuel u cxembl: kapta «lIpupognsie 30Hb1 3eminy, «Cpeabl 0OUTaHMS
opranuzmoBy», «®Poronepuonuzmy», «llonynsauun», «3aKOHOMEPHOCTH pPOCTa
YUCJIICHHOCTH TOMYJISAIMU HHPY30pUU-TY(Penbkuy, «[IumieBsie memnm».

JlaGopaTopHble U IpaKkTHYecKne padoThbl:

Jlabopatopnas pabora Ne 3. «Mopdosornyeckre 0COOEHHOCTH PacTEeHUN U3
Pa3HbIX MECT OOUTAHUS.

JlaboparopHast pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktuueckas padora Ne 2. «[loncyér mioTHOCTH NOMYISUUN Pa3HbIX BUAOB
pacCTEHUI.

Tema 4. Coo0mecTBa M 3K0JI0rH4ecKHe CHCTEMBI.

CooOmecTtBo oprann3mMoB — OuoneHo3. CTpyKTypbl OHMOLEHO3a: BHUIOBas,
NPOCTPAHCTBEHHAs, Tpoduueckas (muiieBas). Buabl-momuHantel. CBs3U B
OHOILIEHO3E.

Dkonoruyeckne cuctembl (dKocuctemsbl). [lonsitue 00 »sKocucreme w
ouoreoneHoze. @OYHKIIMOHAIbHBIE KOMIIOHEHTbl HKOCUCTEMBI: MPOAYLIEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BelecTB U MOTOK 3HEPIHH B HKOCUCTEME.
Tpoduueckue (mumieBbie) ypoBHU dKOcUCTEMBI. [TuieBbie nenu u cetu. OCHOBHbIE
MOKa3aTeNld JKOCUCTEMBbI: Ouomacca, NPOAYKLHSA. OKOJIOTWYECKHUE MUPAMUIIBIL:



OPOJYKIIUHA, YMCICHHOCTH, Ouomacchl. (CBONCTBA SKOCHCTEM: YCTOMUHUBOCTS,
camoperyJssinus, pazsutue. CyKueccus.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCUCTEMA XBOWHOIO
WJIM IIUPOKOJIMCTBEHHOTIO JIeca.

AHTpPONIOTEHHBIE ~ SKOCHUCTEMBI.  ATPO3KOCHUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03s1iICTBEHHOE 3HAUEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak (akTop ycToWuMBOCTH »dKocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HooOpa3us Ha 3emiie.

Vuenne B. U. Bepnaackoro o ouocdepe. I'paHuiipl, coctaB U CTpyKTypa
ouocdeprl. JKuBoe BemectBO u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
r100aNbHON dKOCHCTEMBbl. J[MHaMHueckoe paBHOBeCHE W OOpaTHas CBS3b B
ouocdepe.

KpyroBopotsl BeniecTB 1 OMOreoXMMHUYECKUE LUKIIbI 3JIEMEHTOB (yriepoJa,
azora). 3oHaNbHOCTh Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Orochepe 3emiaun. AHTpororeHHbie U3MEeHeHus B buocdepe.
I'moGanbpHBIC YKOTOrHYeCcKUue IPOOIEMEI.

CocyiiecTBoBaHHE MPUPOBI U yenoBeuecTBa. CoxpaHeHne OnopazHooOpasus
KaK OCHOBa YyCTOMYMBOCTH Ouocheprl. OCHOBa palMOHAIBLHOIO YIpPaBICHUS
IPUPOAHBIMUA PECYPCAMU U UX HCTONb30BaHuE. JlocTiKeHrs OMOIOTUM U OXpaHa
PUPO/IBI.

JdeMoHCcTpanuu:

[Toptpersr: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuiel u cxembl: «llumieBsie 1enu», «bHUOIEHO3: COCTAaB U CTPYKTypay,
«IIpupogueie cooOmiectBay, «llemu nutaHus», «IKOJOrMUECKas MUpPaAMUJIAY,
«buocdepa n yenoBek», «IKOCUCTEMA IHPOKOIUCTBEHHOrO Jiecay, «IKOcUCTeEMa
XBOMHOro jeca», «buoneHos Bogoémay», «ArpoueHo3», «lIpumepHsbie
AHTPOIIOr€HHBIE BO3JAEHCTBUS HA IPUPOLY», «BaxkHenme HCTOYHUKY 3arpA3HEHUS
BO37lyXa M TPYHTOBBIX BOj», «[louBa — BakHEWIass cocTaBisitoias ouochepni,
«®akTtopel  gerpajauuud  nouB»,  «llapHukoBblii  3ddekT»,  «DakTOpHI
PaAMOAKTUBHOTO 3arps3HeHus Ouocdepobi», «OOmEas cTpykTypa Ouocdepbi»,
«Pacnpoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«Kpyrosoport yriepona B Ouocdepe», «KpyroBopoT azora B IpUpOIE».

OO6opynoBanue: Mopenb-anmIukanus «TUnuyHble OMOLEHO3bI», TepOapuii
«PacturenbHbie coobiiecTBay, koiiekuu «buoreHosy, «Bpenurenu BaxHEHIIIx
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYP», FepOapuu v KOJUICKIIUUA PACTCHHUH U dKUBOTHBIX,
NpUHAJIEKAIINE K PA3HBIM SKOJIOTHUUECKUM TpyIiaM oAHOro Buja, KpacHast kaura
Poccuiickoit  ®enepanun, H300pakKeHUsT OXpaHSAEMBIX BHJIOB pACTCHUU U
KUBOTHBIX.



INIAHUPYEMBIE  PE3VJIBTATbBI OCBOEHHA [TPOI'PAMMELBI 110
BUOJIOTUM HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBILIEI'O
OBPA30OBAHNMA

Cornacio ®I'OC COO, ycraHaBiauBarTcs TpeOOBaHUS K pe3yJibTaTam
OCBOCHHS OOYyYalIIMMHUCA TporpaMM cpeaHero oOmero  oOpa3oBaHMS:
JUYHOCTHBIM, METAMPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJBTATBI

B cTpykType NHMYHOCTHBIX PE3YyJIBTATOB OCBOCHHUsS mpeamera «buomorusy»
BBIJICIIEHBI CIACAYIOIINE COCTABISIOIINE: OCO3HAHNE O0YUYaAIOIIMMUCS POCCUICKOM
IpaXIaHCKOW UICHTUYHOCTH — FOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIIBHOCTH
U CaMOOIPEICICHUIO, HAJIW4YMe MOTHBAlMM K  OOYYCHHIO  OHOJIOTHH,
I[e/ICHANPABICHHOE PAa3BUTHE BHYTPCHHUX YOEXKIEHHWH JUYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPHUYECKHX TPAJUIHA Pa3sBUTHSI OHOJIOTHYCCKOrO
3HaHUsI, TOTOBHOCTh U CIIOCOOHOCTH OOYYArOIIUXCS PYKOBOJCTBOBATHCS B CBOCH
JCATEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMH, TPUCYIIMMH CHCTEME
OMOIOTHYECKOr0  00pa30BaHUs, HAJMYUE SKOJOIMYECKOro IMPaBOCO3HAHMA,
CIIOCOOHOCTH CTAaBUTh LIEIH U CTPOUTH JKU3HEHHBIC IIAHbI.

JIMYHOCTHBIE Pe3yabTaThl OCBOCHHS IMpeaMera «BHoNorus» J0CTUralTCcs B
CIMHCTBE Y4YeOHOW © BOCHHMTATENILHOW JIEATCIBHOCTH B COOTBETCTBHH C
TPAIUIIMOHHBIMH POCCUHCKAMH COLMOKYIBTYPHBIMH, HCTOPHUECKUMHU U TyXOBHO-
HPABCTBCHHBIMH IIEHHOCTSMH, MPUHATHIMH B OOINECTBE MpaBHIAMH W HOPMaMH
MOBEJCHUSA W CIOCOOCTBYIOT MpOIleCCaM CaMOIO3HAHUS, CAMOBOCIIHUTAHHS U
CaMOpPa3BUTHs, pPa3BUTHS BHYTPCHHEH MMO3UIMKA JIUYHOCTH, MATPUOTHU3MA,
YBOKEHHSI K 3aKOHY W IPABOMOPSIKY, YEIOBEKY TPyAa M CTapIieMy MOKOJIEHHIO,
B3aHMHOI0 YBa)KEHHUs, OEPEKHOTO OTHOMICHHS K KYyJIBTYPHOMY HACIEIHIO U
TPaJUIMIM MHOTOHAIMOHAIBHOTO Hapona Poccuiickoit denepaiuu, npupoae u
OKpYXaroUIeH cpele.

JIMYHOCTHBIC pe3yabTaThl OCBOEHHS YydeOHOro mpeamera «buomorusy»
JIOJDKHBI OTPaXKaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYarOIINXCS PYKOBOJICTBOBATHCS
c(OPMHPOBAHHOW BHYTPEHHEH MO3MIMEH JUYHOCTH, CHUCTEMOM I[CHHOCTHBIX
OpPHEHTAIMi, MO3UTHBHBIX BHYTPCHHHUX  YOEKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSAM POCCHICKOro OOINECTBa, PACIIMPEHHE >KU3HEHHOIO
OIbITA U OIBITA JCITEIBHOCTH B IMPOIECCE PEANU3alUid OCHOBHBIX HAIpaBICHUN
BOCITUTATEIbHOMN JIEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpa;ka1aHCKOro BOCIIUTAHUS:

c(OPMHPOBAHHOCTh IPAKIAHCKON MO3UIIMK 00YYaIOIIErocs KaKk akTHBHOTO U

OTBETCTBEHHOTO YJIEHA POCCUICKOr0 OOIIECTBA;



OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH, YBa)KEHHE 3aKOHA
U TIPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JAEATETLHOCTU MIPH CO3/IaHUU YUEOHBIX
NPOEKTOB, PEIICHUH Yy4YEeOHBIX U TIO3HABATENbHBIX 3a7a4, BBITOJHEHUHU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBIICHUSIM COBPEMEHHOM KM3HU U OOBSCHATD €€;

YMEHHUE yUYUTHIBATh B CBOHMX JIEHCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHUCTBHUS JIIOJEH C Pa3HBIMU YOCKICHUSMU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COITMAIbHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHHMYECTBY B MPOLECCE COBMECTHOTO BBITOIHEHUS
y4eOHBbIX, T[IO3HABATENIbHBIX M MCCIEAOBATEIbCKUX 33J1ad, YBaXKUTEIbHOIO
OTHOIIEHHS K MHEHUIO OIIMOHEHTOB MpHU OOCYXICHUU CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOT0 COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESITENbHOCTH;

2) NATPUOTHUYECKOT0 BOCTIUTAHUS

c(hOopMUPOBAHHOCTb POCCUNUCKON rpakIaHCKON UEHTUYHOCTH, TATPUOTU3MA,
YBaKEHUSI K CBOEMY HapOJy, YyBCTBAa OTBETCTBEHHOCTH Tepesi PoauHoM, ropioctu
3a CBOM KpaH, CBOK PoauHy, CBOM S3BIK M KYJIbTYpPYy, HPOLLIOE U HACTOSIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIECHUE K MIPUPOTHOMY HACJICIUIO U TTaMSITHUKAM MPUPOIbI,
JTOCTHXEHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX Y4YEHBIX B CTAHOBJICHUE W
pa3BuTHE OWONOTMH, TOHWMAaHUS 3HAYCHHUS OWOJOTHU B TO3HAHWH 3aKOHOB
PUPO/JIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTr0 0OIIeCTBa;

uaeiiHas yOeXIE€HHOCTh, TOTOBHOCTh K CIy:KeHHMIO W 3ammre OTedecTsa,
OTBETCTBEHHOCTH 32 €r0 Cyh0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMS

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUINCKOr0 HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJ]a B OCTPOCHUE YCTOMUUBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJMTEIISIM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusMu HapoioB Poccuu;

4) 3¢cTeTUYEeCKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIIECHHWE K MHUpPY, BKJIIOYAsi ICTETUKY OBbITa, HAy4YHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAA, OOLIECTBEHHBIX OTHOIIEHUN;



NOHUMaHHUE 3MOLUMOHAIILHOTO BO3JEHCTBUS AKUBOM NPHUPOBI U €€ LIEHHOCTH;

TFOTOBHOCTh K CaMOBBIPDOKEHHMIO B Pa3HbIX BHUAAX HCKYCCTBa, CTPEMJICHUE
NPOSBIIATH KAYeCTBA TBOPUYECKOM JIMUHOCTH;

5) ¢u3uveckoro BocmUTAHHA, (POPMHUPOBAHUS KYJIbTYPHI 310POBbSI H
IMOIMOHAJIBLHOIO 0J1ar0NOIyYHsi:

MOHUMAaHME U peau3alius 3J0poBOro u 0€30mMacHOro oopasa Ku3HH (310pOBOE
nuTaHue, COOJII0IEHUE TUTMEHNYECKUX MPABUIT U HOPM, cOaTaHCUPOBAHHBINA PEKUM
3aHATUM W OTHbIXa, peryispHas (Qu3NyYeckas aKTUBHOCTH), OEpeKHOro,
OTBETCTBEHHOI'O0 U KOMIIETEHTHOI'O OTHOIIEHHS] K COOCTBEHHOMY (DU3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

NOHMMaHUE I[EHHOCTH TMPaBWJ HHIUBUIYAIBHOTO M  KOJJIEKTUBHOIO
0€30MacHOro MOBEJACHHS B CUTYAIUSIX, YTPOKAIOIINX 3JOPOBBIO U KU3HH JIIOJIEH;

OCO3HAHHE TOCIEACTBUN W HENPHITUS BPEAHBIX MPUBBIYEK (YHOTPEOICHHS
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

6) TPy10BOr0 BOCIUTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE [IEHHOCTH MacTEPCTBa, TPYIAOII00HE;

TFOTOBHOCTh K AaKTHUBHOM JEATEbHOCTH TEXHOJIOTMYECKOH M COLMAIBbHON
HANPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBITIONTHATH TaKYIO JIEATEIbHOCTD;

WHTEPEC K Pa3IMyHBIM cepaM MPOPECCHOHAIBHON JCSITEIbHOCTH, YMCHHE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun MW PeaTu30BbIBATh
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
MIPOTS)KEHUU BCEN KU3HU,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

AKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHHE K MIPUPOE KaK UCTOUHUKY KU3HU
Ha 3emMJie, OCHOBE €€ CyIleCTBOBAHMUS;

MOBBIIIICHUE YPOBHS OSKOJIOTHYECKOM KyJIbTYphl: MPHOOPETEHHE OIbITa
IUTAHUPOBAHUS TIOCTYNIKOB ¥ OIEHKHM WX BO3MOXHBIX TOCICACTBUNA IS
OKpYXaroIlen Cpeibl;

OCO3HAHHE TJI00aJBLHOTO XapakTepa IKOJIOTMYECKUX MpoOJeM W MyTed ux
pEeLIeHMUS;

CIIOCOOHOCTbH UCIOJIb30BaTh MPUOOPETAEMBbIE MTPU U3YyUEHUU OMOJIOT MU 3HAHUS
U yMEHUS TP  pEIIeHHH MpoOJieM, CBSI3aHHBIX C  PAIMOHAJIBHBIM
OpUPOJONOIb30BaHNEM  (COOMIOJIEeHMEe  MpaBuUil  TOBEAEHUS B IMPHUPOJIE,
HAnpaBJICHHBIX HAa COXPAHEHHE pPAaBHOBECHS B JKOCUCTEMAX, OXpaHy BHIOB,
IKOCHUCTEM, OHoCchephl);



AKTUBHOE HENPUIATHE ACUCTBUN, IPUHOCAIIUX BPEA OKPYKAKOLIEH MPUPOTHON
cpelle, YMEHHE MPOTHO3UPOBATh HEOJATONPUSATHBIE SKOJIOTUYECKUE MOCIEICTBHS
NpEANPUHUMAEMBIX JEHCTBUI U NPENOTBPAILATH UX;

HaJIM4Ue Pa3BUTOIO YKOJIOTMUYECKOIO MBIIUICHUS, JKOJIOTHYECKOW KYIbTYPBI,
OIBITA NEATENBHOCTH DKOJIOTHYECKON HAIIpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSI UMU B I[IO3HABATEIbHOM, KOMMYHUKATUBHON W COLMAJIbLHOUN
IIPAKTUKE, TOTOBHOCTH K YYaCTUIO B IIPAKTUYECKOU AEATEIBHOCTH HKOJIOTHUECKON
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAyKH M OOILECTBEHHOW NPAaKTHKH, OCHOBAHHOI'O Ha JUaJIOre
KYJIbTYp, CIOCOOCTBYIOIIET0 OCO3ZHAHHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM M YWTATEIbCKOM KYyJIBTYpPhl KaK CpEICTBA
B3aUMOZEHCTBUS MEXIY JIFOAbMU U IIO3HAHUS MUPA;

NOHMMaHue creuupuky OHOJIOTMM Kak HayKH, OCO3HAaHMS €€ pOoiu B
(OopMUpPOBAaHUU PAIMOHAIBHOIO HAYYHOIO MBIIIJIEHUS, CO3/IaHUU LIEJIOCTHOTO
NpEICTaBICHNs 00 OKpYKAlOUIEM MHpPE KaK O €AUHCTBE MPUPOJbI, YETOBEKAa U
oOlIecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpolaemM
COXpaHEHMs IIPUPOJIHOIO PAaBHOBECHS,

yOex1EHHOCTh B 3HAYMMOCTH OWOJIOTUU IS COBPEMEHHOM LMBUIU3ALUU:
oOecrieyeHus: HOBOI'O YPOBHS Pa3BUTUSA MEAMIMHBI, CO3/JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh  pPECypcHbIE  NPOOJEeMbl  pPa3BUTHS
YeJI0BEYECTBa, NOUCKA MyTeH BBIXOJA U3 I100AJIbHBIX HKOJIOTHYECKUX MPOOJIEM U
o0OecrieyeHusi  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pPalMOHAIBHOMY
UCIOJIb30BAaHUIO TMPUPOJHBIX PECYpPCOB U (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IOJYyYEHUM OMOJIOIMYECKHX 3HAHUM B LEIIX
NOBBIIEHUA OOIIEN KYyJIbTYpbl, €CTECTBEHHO-Hay4HOW TI'PAaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAILHOW I'PaMOTHOCTU OOydarommxcs, (hopMupyeMoin
IpY U3y4EHUU OMOJIOTHH;

IIOHUMAHME CYIIHOCTH METOIOB IIO3HAHMS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH UCHOJIb30BaTh MOJIy4aeMble 3HAHUS Ui aHajlu3a |
OOBSICHEHHUS SIBJICHUN OKPYKAIOLIEro MUPA U MPOUCXOASIIMX B HEM HM3MEHEHUH,
yMEHHE JielaTb OOOCHOBAHHBIE 3aKJIIOUEHUS HAa OCHOBE HAy4YHBIX (aKTOB U
VUMEIOIINXCS JAHHBIX C LIEJIBIO ITOJIYYEHHUsI JOCTOBEPHBIX BBIBOZOB;

CIIOCOOHOCTh CaMOCTOSATENIbHO HCHOJIb30BATh OMOJOTMUECKUE 3HAHUS IS
pelieHus NpoobJieM B pealbHbIX KU3ZHEHHBIX CUTYaAIIUAX;

OCO3HAHUE LICHHOCTH HAY4YHOH JAEATEIbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U MCCIIENOBATEIBCKYIO NESITENbHOCTD MHANBUAYAIBHO U B TPYIIIIE;



FOTOBHOCTb M  CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBAHHUIO U
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUWA MO OHOJOrMU B
COOTBETCTBHHU C KU3HEHHBIMH MOTPEOHOCTSIMHU.

METAIIPEIAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaThl OCBOCHMSI yd4eOHOTo mnpeamera «buomorus»
BKJIFOYAIOT: 3HAuYMMble 1Jis1 (OPMHUPOBAHUS MHUPOBO33PEHHUS OO0YYaIOIMUXCS
MEXIUCUUILUTMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHSTHS, OTPAKAIOIIUE
I[EJIOCTHOCTh HAY4YHOW KapTUHBI MHpa U CHenuuKy METOJ0B IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, YHEPTHUs, SIBIICHHUE, MPOIIECC,
CHUCTEeMa, HAay4YHBIM (DaKT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpus,
uccleioBaHre, Ha0II0IeHNE, U3MEPEHHE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCAJIbHbIE
yueOHble JeiCcTBUS (IIO3HABaTENIbHbIE, KOMMYHUKATHUBHBIE, PETYJSITUBHBIC),
oOecrnieunBaromue GopmupoBanue GyHKIIMOHATHBHONW TPAMOTHOCTH M COIUATIBHOM
KOMIIETEHIIUM  OOYYaroImMXCs, CHOCOOHOCTh OOYdYalolmIUXCsl  HMCTOIb30BaTh
OCBOEHHBIE MEKIUCUUIUIMHAPHBIE, MUPOBO33PEHYECKHUE 3HAHUS U YHUBEPCAIbHbIE
yueOHbI€ JIEUCTBHSI B TIO3HABATEIHLHOM U COIMATBLHOM MpPaKTHKE.

MeranpenMeTHbIe Pe3yJbTaThl OCBOCHUS IMPOTPAMMBI CPEIHETO OOIIero
00pa30BaHus TOJKHBI OTPaXXaTh:

Ogaajenne YHHBepPCAJIbLHBIMH yueOHBIMU MO3HABATEIbHBIMH
AefCTBUSIMM:

1) 6a30BbIE JIOTHYECKHE ICHCTBHA:

CaMOCTOAATENIbHO  (OPMYJNHMpPOBAaTH U AKTyaJIM3UpOBaThb  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHUU 3HAHUNA TPHUEMBI JIOTUYECKOTO MBIITUICHUS
(aHayM3a, CUHTE3a, CPaBHEHMSI, KiIIacCU(BUKAIIIHA, 000OIICHHS ), PACKPBIBATh CMBICIT
OMOJIOTUYECKUX TOHATUM (BBIACTATH WX XapaKTEPHbIC MPU3HAKU, YCTAHABIIUBATH
CBSI3H C IPYTUMU TTOHATHSAMH);

ONpeAeNsITh LETU JEeATEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUHU UX
TOCTIKEHUS, COOTHOCUTD PE3YJIBTATHI AEATEIHHOCTH C TTIOCTABICHHBIMH IIEIISIMU;

UCIOJIb30BaTh OMOJIOTMYECKUE MOHATHUSA Ul OOBSICHEHUS (DAKTOB U SIBJICHUI
KUBOU NPUPOJIBI;

CTPOUTH JIOTMYECKHE pACCYKICHUS (MHIYKTUBHbBIC, JI€yKTUBHBIE, 10
AQHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TPOTHUBOPEUMS] B PACCMATPUBAEMBIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBOJIBI M 3AKIFOUCHUS;

IPUMEHSTh CXEMHO-MO/IEIbHBIE CPEICTBA ISl IPEJICTABIICHHUS CYIIIECTBEHHbIX
CBS3€H M OTHOUIEHWH B M3y4aeMbIX OHOJOTHYECKHX OOBEKTaxX, a TakkKe
NIPOTUBOPEYHMA PA3HOTO POJAA, BBISBICHHBIX B PA3IMYHBIX WH(OPMAIMOHHBIX
UCTOYHUKAX;



pa3pabarbiBaTh IJIaH PEIICHUS] MPOOJIEMbl ¢ YYETOM aHaIM3a UMEIOIINXCS
MaTepHAJIbHBIX U HEMAaTEepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIEITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIIEACTBUIN IEATEIBHOCTH;

KOOPJAMHUPOBATH U BBIIIOJIIHATH pa0OTy B YCIOBUSAX PEATbHOI0, BAPTYaIbHOT'O
¥ KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH >KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE TeHCTBUSA:

BJIAJIETh HABbIKAMH Y4E€OHO-UCCIEA0BATENBCKON U IPOEKTHON JIEATEIbHOCTH,
HaBbIKAMHU  pa3pelieHus MpodJieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITETILHOMY TOMCKY METO/IOB PEHICHUS] IPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB TO3HAHNS;

UCIIOJIb30BaTh pa3IMYHbIE BUABl JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO
3HaHMSI, €ro HWHTEpPHpETalMH, NpPeoOpa3oBaHUI0 M NPUMEHEHUI0 B Y4eOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YUEOHBIX U COI[UATBHBIX IPOEKTOB;

¢bopMUpOBATH HAYYHBIN THUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU TOHATUSIMU U METOJIAMH;

CTaBUTh M (OpMyaupoBaTh COOCTBEHHBbIE 3aJayd B 00pa30BaTEIbHOU
NEATENbHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJISITh [IPUYMHHO-CJIEJCTBEHHBIE CBSI3M W aKTyallM3MpOBaTh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ pellleHUs], HAXOAUTb apTYMEHTHI ISl J0Ka3aTEIbCTBAa CBOMX
YTBEPKJECHUMN, 33]1aBaTh MapaMeTPhl U KPUTEPUU PEUICHUS;

AHAIM3UPOBATh IIOJYYEHHBIE B XOJE PEIICHHA 3aJayd  Pe3yJbTarshl,
KPUTHUYECKN OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3MPOBATHh U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OIICHKY HOBBIM CUTYAaIUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIIAThH 1IE€JICHANIPABICHHBIA TOUCK TEPEeHOca CPEJCTB M CHOCOOOB
JIEHCTBUS B MPOPECCUOHATBHYIO CpEeay;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTUYECKYIO OOJacTH
KU3ZHENEATEITbHOCTH,

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00J1acTeil;

BBIIBUTATh HOBBIE UJEH, MPEIIaraTb OPUTMHAIbHBIE MOAXOJbl M PELICHMUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aJbTEPHATUBHBIE PEIIECHUS.

3) pabora ¢c nundopmanueii:

OPUEHTHPOBATHCS B PA3JIMUYHBIX UCTOYHHKAX MHPOpPMAIMH (TEKCTe y4eOHOTo
nocoOusi, Hay4YHO-NIONYJSAPHON JUTepaTrype, OHOJIOTMYECKHUX CIOBapsIX U
CIpaBOYHUKAX, KOMIBIOTEPHBIX Oa3ax JaHHbIX, B VIHTepHeTe), aHaIU3UpOBaTh
UHGOPMAIINIO PA3IMYHBIX BUIOB U (DOPM MPEACTABICHUS, KPUTUUECKU OLICHUBATh
€€ JI0OCTOBEPHOCTh U HEMTPOTHUBOPEUUBOCT;



(dbopMyIMpOBaTh 3aMPOCHl U TMPUMEHSTHh PA3JTUYHBIE METOIBI MPHU TIOWCKE |
otOope Ouonornueckoi MHMOpMaLKU, HEOOXOIUMOM JJIsi BHITTOJHEHUS YYEOHBIX
3ajad;

NpUOOPETaTh OMBIT HCIOIB30BAHMS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTUBHOTO MCIIOJIBb30BAHUS PA3TUIHBIX
TTOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMY  MPEACTABICHUS
Oounonorndyeckon nHpopManuu (CXembl, TpaduKH, TUarpaMMbl, TAOIUIIBI, PUCYHKH U
Jpyroe);

UCIIOJIb30BaTh HAYYHBIH S3BIK B KadeCTBE CpEACTBAa NpH paboTe C
Ouosornyecko HMHQpOpMaAlUE: TMPUMEHATh XUMHUYEcKue, (Qusndyeckue W
MaTEMaTUYECKUE 3HAKW W CUMBOJIBI, (HOpMYsbI, abOpeBHATYpYy, HOMEHKIATYpY,
UCTIONIb30BaTh W MpeoOpa3oBBIBATh  3HAKOBO-CHUMBOJWYECKHE  CPEICTBA
HaTJISTHOCTH,

BJQJ€Th ~ HABBIKAMM  pACIIO3HABAHUS W 3alUThl  WHGOpMAINH,
nHGOPMAITMOHHON 0€30MacHOCTH TUYHOCTH.

OBnajgeHue yHUBePCAIbHBIMH KOMMYHUKATUBHBIMU 1€HCTBUSIMM:

1) obmeHme:

OCYIIECTBIISTH KOMMYHUKAIIMK BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTe WIM TUCKYCCHUU TIO CYIIECTBY OOCYXKIaeMoi TeMbl (yMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXJICHHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeaiaraeMoit
3aJ1ay, YYUTHIBATh MHTEPECHI W COTJIACOBAHHOCTH IMO3UIIMKA JAPYTMX YYaCTHHUKOB
JIMAJIoTa Ui JUCKYCCHUN);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHUS, TOHMMATh 3HAYCHUE
COIMAJIbHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHUTYyaIUH,
YMETh CMSTYaTh KOH(IJIUKTHI U BECTU MEPETOBOPHI;

BJQJICTh PA3JIMYHBIMU CIIOCOOaMH OOIIEHUS W B3aMMOJICHCTBUS, TTOHUMATH
HaAMEPEHUS JIPYTUX JIOJCH, MPOSIBIATh YBAKUTEIHHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU (hopme pOopMyIHpOBATH CBOU BO3PAKEHUS;

pPa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHHUSI C HMCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAsI eI TeJIbHOCTh:

MOHMMATh M HCIIONH30BaTh MPEUMYIIECTBA KOMAaHIHONH M HWHJIUBHIYaJIbHOU
paboTHI MPH PEIICHUH OHUOJIOTUYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
NPUMEHEHUS TPYNIOBBIX ()OPM B3aUMOCHCTBUS NP PEIICHUN y4eOHOU 3a1a4H;

BEIOMPATh TEMAaTHKy M METOJbI COBMECTHBIX MEHUCTBHHA C YYETOM OOIIUX
WHTEPECOB U BOBMOYKHOCTEH KaX/I0T0 YeHa KOJIJICKTHBA;

OPUHUMATh  I[I€Td  COBMECTHOM  JEATENbHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUSA II0 €€ JNOCTHIKECHHUIO: COCTABJIATH IUIAH JCHUCTBHM,



pacupenensaTh pold € YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pE3yJIbTATh
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXJA0I'0 YYaCTHUKA KOMaH/bl B 001U
pe3ynbTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

npenjaraTb HOBBIE IPOEKTHI, OLIEHWBaTh HJEUW C MO3ULUHA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAUNMOCTH;

OCYILIECTBJISITh TIO3UTUBHOE CTPATETMYECKOE TOBEACHHUE B Pa3JIMYHBIX
CUTYaIUSIX, IPOSBIISTH TBOPYECTBO M BOOOpaKeHNE, OBITh HHUIIMATUBHBIM.

OBjaieHNe YHMBEPCAJIbHBIMY PEryJSTUBHBIMU AeHCTBUSIMH:

1) camoopranuzauusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMUS JJIS BBISBICHUS MpoOJIeM M UX
pelIeHus B )KU3HEHHBIX U YU€OHBIX CUTYaIHIX;

BbIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUN LEJIEBbIE U CMBICIOBBIE
YCTAaHOBKM B CBOMX JEHCTBUAX M MOCTYIKAX MO OTHOIIEHUIO K KUBOW MPUPOJIE,
CBOEMY 3/IOPOBBIO U 3/I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEJILHO OCYILECTBIISATh MO3HABATEIbHYIO JIEATEIBHOCTD, BBISBIIATH
npoOJeMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3aJ]aul B 00pa3oBaTEIbHOMN
JESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENILHO COCTABJIATH IJIaH PELICHUs IPOOJIEMBI C YUETOM UMEIOLTUXCS
pPECypCOB, COOCTBEHHBIX BO3MOKHOCTEH W TIPEATIOYTCHUH;

JaBaTh OILIEHKY HOBBIM CUTYAaIlUsIM;

paclIMpATh paMKH Y4eOHOI0 MpeAMeTa Ha OCHOBE JIMUHBIX MPEANOUYTECHUA;

JieN1aTh OCO3HAHHBIN BHIOOD, apryMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 34
pELIeHHE;

OLICHMBATh NPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO U TIPOSIBICHUIO LIUPOKOW HJPYAUIUU B
pa3HbIX 00JIaCTAX 3HAHUM, TMOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTENbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJIAJ€Th  HABbIKAMHU  IO3HABAaTEJIbHOM  peQuIeKCMM Kak  OCO3HaHHUSA
COBEpIIAEMbIX JIEUCTBUM M MBICTUTENBHBIX TIPOLECCOB, WX PpE3YyJIbTaTOB U
OCHOBaHHM, UCIOJIb30BaTh MPUEMBI pedIeKCUU IS OLIEHKH CUTYyalluu, BbIOOpa
BEPHOI'O PELICHUS;

YMETh OIIEHUBAaTh PUCKHM W CBOEBPEMEHHO IPUHUMATh PELIEHUS MO HX
CHI)KEHHUIO;

NPUHUMATh MOTHBbI M apryMEHTbl APYrMX MpPH aHAIU3E PE3YIbTATOB
NEeSTENbHOCTH;



3) npunsiTHe cedsl U APYrUX:

NpUHUMATh ceOsl, TOHMMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI M apryMEHThl JPYIrHX TMPU aHajdu3e Pe3yJbTAaTOB
JEATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA ONIUOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIIMHU APYTOro YeIOBEKa.

IHNPEIMETHBIE PE3YJIBTATHI

[Ipeamernbie pe3ynbTaThl ocBoeHUsi mporpammbl COO mno Ouonoruud Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue Juist yueoHoro npeamera «buonorus»
Hay4yHbIE€ 3HAHUS, YMEHUS U CIOCOObI IEHCTBUI MO OCBOEHUIO, HHTEPIPETALUU U
npeo0pa3oBaHUIO0 3HAHUN, BUBI JIEATEIBHOCTH MO MOJYYEHUIO HOBOI'O 3HAHUS U
INPUMEHEHUIO 3HAHUM B Pa3jIMYHBIX y4E€OHBIX CUTYallUsX, a TaKXKE B PEaJbHBIX
KU3HEHHBIX CHUTYallUsX, CBSI3aHHBIX ¢ Ouonorueid. B mporpamme mnpeamerHbie
pe3yIbTaThI MPECTaBICHBI MO TOAaM O0yUYEHHUS.

[IpenmeTHble pe3ynbTaThl OCBOECHHS ydeOHoro mnpeamera «buonorus» ¢ 10
Klacce NOJKHBI OTPAKATh:

c(OpMUPOBAHHOCTb 3HAHUNA O MECTE U PO OMOJIOTMHU B CUCTEME HAYYHOI'O
3HaHMSI €CTECTBEHHBIX HayK, B ()OPMHPOBAHHHU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KAPTHHBI MUpa U HAy4YHOI'O MHMPOBO33PEHHs, O BKJIAJE POCCUHCKUX M
3apyOeXHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTUE OHONOrUM, (YHKIUOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA ISl PELICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpbIBaTh COJEpKAHHE OMOJIOTMYECKHX TEPMHHOB W TOHSTHIA:
KU3Hb, KJIETKA, OPraHu3M, MeTadosin3M (0OMEH BEILIECTB U MPEBPAIIEHUE YHEPTUN),
roMeocTa3 (caMmoperyisiuusi), YypOBHEBas OpraHU3alus JKUBBIX  CHCTEM,
CaMOBOCHPOU3BEICHHE (PENPOAYKIHS), HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTh OWOJOTUYECKHE TEOpUH (KJIETOYHAas, XPOMOCOMHas,
MyTallMOHHAs, LEHTpaJbHAs J0rMa MOJIEKYJSIpHON Ouonoruu), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuioBa) u y4deHust (0 IieHTpax MHOT000pa3usi u
MPOUCXOXKAEHUS KyIbTYpHBIX pacTenuid H. M. BaBuiioBa), onpenensitb rpaHUIbI UX
IPUMEHUMOCTH K KMBBIM CHCTEMaM,;

YMEHHE BJIAJIETh METO/laMU Hay4YHOT'O ITO3HAHUS B OMOJIOrMM: HAOJIOJIEHUE U
ONMCAHNE KUBBIX CUCTEM, IIPOLIECCOB W SBICHHWM, OpPraHU3alus W IPOBEACHUE
OMOJIOTMYECKOr0 SKCIIEPUMEHTA, BbIJIBU’KEHUE THIIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH
MEXJy HCCIENYEMbIMU BEIMYMHAMHU, OOBSICHEHHE IOJYYEHHBIX pE3yJbTaToB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHATUN, TEOPUH U 3aKOHOB, YMEHHE JIE€NaTh BBIBOJIBI
Ha OCHOBAHHH IIOJYYEHHBIX PE3YyJIbTATOB;



YMEHHUE BBIJENATh CYIIECTBEHHbBIEC MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
OYKapUOT, OJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BELIECTB M MPEBpAIECHUS] SHEPIrUU B KIETKe, (PoTocuHTE3a,
IUTACTUYECKOT0 W DHEPreTUYecKoro oOMEHa, XEeMOCHHTEe3a, MHUTO3a, Meko3a,
OIUIOJJOTBOPEHUS, PA3MHOXKEHUS, WHIUMBHUIYaJbHOI'O Pa3BUTUS OpraHU3Ma
(oHTOTrEHE3);

yMEHUE MPUMEHSTh MOJTYYEHHBbIC 3HAHUS JIs OOBSCHEHUs OMOJIOTMYECKUX
IIPOLECCOB U SIBIICHUM, JUISl NMPUHATUSA MPAKTUUYECKUX PEUICHUN B MOBCEIHEBHOU
KHU3HU C IeTpl0 olOecriedeHus 0e30MacHOCTH CBOETO 3J0POBbS M 370POBbSA
OKpPYXAaIOIUX JI0JeH, COOI0/IEHNs HOPM IPaMOTHOI'O MOBEJICHUS B OKPYKAIOIIEH
NPUPOJHON Cpelle, MOHUMaHUE HEOOXOJWMOCTH MCHOJIb30BAHUS JIOCTHXKEHHM
COBPEMEHHOM ononoruu u OMOTEXHOIOTU TUISt palMOHAIBHOIO
IPHUPOIOIIOIb30BAHNUS;

yMEHUE peuiaTh DSJIEMEHTApHble TI'E€HETUYECKHME 3aJadyd Ha MOHO- U
TUTHOPUAHOE CKpEIIMBaHWE, CIICTUICHHOE HACIeJOBaHUE, COCTAaBJISATh CXEMBbI
MOHOTHOPUTHOTO CKPEUTMBAHUS I TPEACKAa3aHUsl HACIEAOBAaHUSI MPU3HAKOB Y
OpraHU3MOB;

yYMEHHUE BBINOJHATH JIa0OpAaTOpHbIE M MpakTUYecKue padoThl, COOII0IAThH
npaBWIa Mpu padoTe ¢ y4eOHBIM U JTa00paTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHYECKH OIICHUBATh ¥ HWHTEPIPETUPOBATH HWHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEPKAHMSI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS W3
Pa3JIMYHBIX UCTOUYHHUKOB (CpPEJCTBA MAacCCOBOM MH(MOpPMAILIUK, HAYYHO-TIONMYJISIPHBIC
MaTepHallbl), STUYECKHUE aCMEKThl COBPEMEHHBIX HCCIIEIOBaHUM B OHMOJIOTHUH,
MEJUIIUHE, OMOTEXHOJIOTUY;

YMEHHE CO03/laBaTh COOCTBEHHBIC IHMCbMEHHBIE U YCTHBIE COOOIIEHUS,
0000111ass OMOIOrMYECKYI0 UHPOPMAILIMIO M3 HECKOIbKUX MCTOYHUKOB, FPAMOTHO
UCIIOJIb30BaTh OHATHIHBIN arrapaT OMOJIOTHH.

[IpenmerHble pe3yibTaThl OCBOEHUs yueOHoro mpeamera «buonorus» ¢ 11
K1acce JOJKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUN O MECTE U POJIU OUOJIOTUU B CHCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HAyK, B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-
HAYYHOM KApTUHBI MUPAa MU HAYYHOTO MHPOBO33PEHHMS, O BKJIAJE POCCUHUCKUX U
3apyO€KHbIX y4Y€HBIX-OMOJIOTOB B pa3BUTHE OHOJOTWMH, (QPYHKIMOHAIBHOU
TPaMOTHOCTH Y€JIOBEKA JJISI PELICHHS )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPHIBATH COACPKAHNE OMOIOTUYECKUX TEPMHUHOB U MOHSITUI: BU/,
NOMyJAUs, TeHO(MOH[, HSBOJIIOIUA, ABUXKYIIHE CUIbI ((aKTOphI) HSBOJIOINH,
NPUCIIOCOOJICHHOCTh OPraHW3MOB, BUI000pa30BaHUE, HKOJIOTHYECKUE (PaKTOpHI,
DKOCHCTEMA, NPOAYLUEHTH, KOHCYMEHTBI, PEAYLEHTbl, LENH MNUTAHUs,
AKOJIOTHUECKas MUpaMuIa, OoreorneHos3, onocdepa;



YMEHHE W3JIaraTh OWOJIOTMYeCKHe Teopud (dBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHUS DBONIOIMH), 3aKOHBI M 3aKOHOMEPHOCTHU
(3aponpimieBoro cxoactsa K. M. Bapa, depemoBaHusi riaBHBIX HaIpaBICHUN U
nyreit sBomoruu A. H. CeseprioBa, yuenus o 6uochepe B. M. Bepnanckoro),
OTIPEENSITh TPAHUIIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHE BIIAJIETh METOJaMH HAYYHOTO ITO3HAHUS B OMOJIOTUU: HAOIOICHUEC U
OMKCAHHUE YKUBBIX CHUCTEM, NPOLIECCOB U SIBJICHUI, OpraHu3aius M MpOBEACHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIJIBIPKEHNE TUIIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH
MEXKITY HCCIETYEMbIMU BEIWYHMHAMH, OOBSCHEHHE TMONYYCHHBIX pPE3yJIbTATOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSATHN, TEOPUH M 3aKOHOB, YMCHHE JIeIaTh BBIBOJIBI
HA OCHOBAHMH IOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICIATh CYIIECTBEHHBIC MPHU3HAKK CTPOCHUS OMOIOTHYECKUX
OOBEKTOB: BHIOB, TMOMYJIAINHWA, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTeOIEHO30B M DKOCHUCTEM, OCOOCHHOCTH IIPOIIECCOB: HACEIACTBEHHOM
U3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPUCITIOCOOIEHHOCTH
OpPraHWU3MOB, JICUCTBHS DKOJIOTHYECKUX (PAKTOPOB HA OpPraHU3MbI, TEpeHoca
BCIIECTB M TIOTOKAa DHEPTUM B DKOCHUCTEMAax, AHTPOTOTEHHBIX HW3MCHCHHH B
AKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOI€OXHMHYECKHX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHSATh TOJTyYEHHBbIEC 3HAHUS ISl OOBSICHEHUS OMOIOTHYECKUX
IIPOIIECCOB M SIBJICHUH, JJIS TPUHATHS MPAKTHYECKUX PEIICHUNA B TOBCEIHEBHOU
KU3HA C IIeJbI0 OOecredyeHUsT OC30MacHOCTH CBOETO 370POBbS M 3J0POBBS
OKPYXAIOIIUX JIOJIEH, COOI0IEHNs HOPM TPaMOTHOT'O TMIOBEJICHUS B OKPYKAIOIIEH
NPUPOAHON Cpele, MOHMMaHUE HEOOXOIWMOCTH WCIOIB30BAHUS JTOCTHIKCHUI
COBPEMEHHOW OMOJIOTHH JIJIS1 PAIIMOHATILHOTO TIPUPOIOIIOIB30BAHNS,

yMEHHUE peliaTh dJIeMEHTapHble OMOIOTrHYEeCKre 3aa4H, COCTABISATh CXEMBI
NepeHoca BEIEeCTB U YHEPTUU B IKOCUCTEMaXx (IIeTH MUTAHMS ),

YMEHHE BBINOJHATH J1a0OpAaTOPHBbIE M TMPAKTHUYECKHE PpadOThI, COONIOAATH
npaBujia rmpu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTUYECKH OIICHMBAaTh M HWHTEPHPETUPOBATh HUHQPOPMALIUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAacCCOBOW MH(OpPMAIINU, HAYIHO-TIOMYIISIPHBIC
MaTepHalibl),  paccMaTpuBaTh  IJIOOANBHBIC  JKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIIECHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO03/1aBaThb COOCTBEHHBIE IHCHMEHHBIE M YCTHBIE COOOIICHUS,
0000m1as GMoIoruYecKyr0 MHGOPMAILMIO U3 HECKOIBKMX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh OHATHIHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecrBo yacos DJIEeKTPOHHBIE
HaunmeHoBaHMe pa3/iesioB U TeM undpoBbie
Ne ni/m P Kontpoasnbie | IIpakTnueckue (nupp )
NMPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bu6mmorexa LIOK
! brororst kax Hayka 2 0 05 https://m.eds00.ru/7f41¢292
bu6nunorexa LIOK
2 JKuBbIEe cHCTEMBI U UX OpraHU3aLNA 1 0 0 httos:/m.edso0.ru/7fA1c292
. but6mmoreka [IOK
3 XVWMHUYECKUH COCTaB U CTPOEHHUE KIIETKU 8 1 1 httos://m.edsoo.ru/7f41c292
bubmunorexa IHIOK
4 KH3HEASATENBHOCTS KICTKH 6 0 0 https://m.edsoo.ru/7f41¢c292
Pa3sMHOXeHMe 1 MHIUBUAYaTIbHOE Pa3BUTHE bubnuorexa [IOK
5 5 0 1
OpraHU3MOB https://m.edsoo0.ru/7f41c292
5 HacnenctBeHHOCTh U KBMEHUYUBOCTh 8 0 15 bubmuoreka [JOK
OpraHU3MOB ' https://m.edso00.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 1 0 bub6mmoreka LIOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢c292
bubmmorexa [IOK
8 Pesepatioe Bpems 1 0 https://m.edso0.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 2 4




11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3/ieioB H TeM nudpoBbIie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (mupp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTbI
pecypchbl
but6mmoreka [IOK
1 IBOJIOUMOHHAS GHOOTHA d 1 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE W pa3BUTHE KU3HU HA 9 0 05 bu6mmoreka [IOK
3emiie ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
3 Oprauu3MEL 1 OKpYXIOUAs cpeia > 0 ! https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
4 1
Coo0mrecTBa 1 SKOJOTHIECKHE CUCTEMBI 9 0 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
S Peseparioe Bpems 2 0 0 https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I10
. 34 2 2.5

[TPOI'PAMME







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KonunyecrBo 4yacos DJIEeKTPOHHBIE
Ne Hara undgpoBbie
Tema ypoka Konrtpoabnbie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpa3oBaTejbHbIE
padoTbI padoTsbI
pecypchbl
bubmuoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso00.ru/863e632a
MeToabl MO3HAHUA KUBOU
npupojsl. [Ipaktuueckas pabora
2 .N’Iz lp«IilICHOHI?)SOBaHI/Ie aSI.J)II/I‘IHBIX 1 0.5 bubmorera [JOK
B P ' https://m.edso00.ru/863e6122
METO/IOB MPU U3YUCHUHU
OMOJIOTUYECKHX OOBEKTOBY
buonornueckue cuctemsl, bubmuorexa [IOK
3 1
MPOLECCHI U X U3YUEHUE https://m.eds00.ru/863e6564
4 XuMHUYECKU cocTaB KieTku. Boaa 1 bubmuorexa [JOK
Y MUHEPAJIBHBIE COJIA https://m.eds00.ru/863e674e
but6mmoreka [JOK
5 b .C 0 1
CITCH. -OCTAB H CTPOCHHE DEIROB https://m.eds00.ru/863e6b72
®epMeHThl — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTtopHas
5 pabota Ne 1 «M3yuenue 1 05 bubmuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.edso00.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMUJIa3bl
WJTU KaTajasbl)»
bu6moreka [IOK
7 v I 1
[ICBOABL. ST https://m.eds00.ru/863e6870




bubmuorexa [JOK

8 HyxsiennoBeie knciorsl. AT® https://m.edso0.ru/863e6d5c
9 Ucrtopus u MeToIbl U3ydEeHUS but6mmoreka [JOK
KiieTku. Kinerounas reopus https://m.edso0.ru/863e6e88
10 KreTka kak menoctHas xKuBas
cucrema
CtpoeHue 2yKapuOTHIECKON
kieTku. JlabopaTopHas padora Ne
2 «M3yueHne CTpoeHUsI KIETOK bubnuorexa LIOK
11 pacTeHuil, ’KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuil 01 MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MHKpOTIpErapaTax u ux
OTIFICAHHE)»
bu6mmoreka [IOK
12 OBMeR BemeCTs Wi METa00 TH3M https://m.edso0.ru/863e766¢
but6mmoreka [IOK
13 doroctes. Xemociires https://m.eds00.ru/863e7¢98
. bubmuorexa [IOK
14 OnepreTHeckuii 0bmen https://m.edso0.ru/863e7aae
Bbuocuures Oenka. Peakuun
15 MaTpUYHOTO CHHTE3a. JKU3HEHHBIH 0 bubmmorexa LIOK
https://m.edsoo0.ru/863e7dc4
ITUKJT KJICTKH.
bu6moreka [IOK
16 Tpancnsnus — buocunres benka, https://m.eds00.ru/863e796e
17 Hexnetounsie hopMbl )KU3HH — bu6mmoreka [JOK
BUPYCBI https://m.edso0.ru/863e796e
18 DopMbI pa3MHOKEHUST OPTAHU3MOB bubmmorexa [JOK

https://m.edso0.ru/863e7540




Jlenenue xkieTku. MuTto3s.
JlaGoparopnas padota Ne 3

but6mmoreka [IOK

19 «HabmrogeHne MIUTO3a B KIIETKaX 0.5 https://m.eds00.ru/863e81b6
KOHYMKA KOpEIIKa JIyKa Ha https://m.edso0.ru/863e831e
TOTOBBIX MHKpPOTIpErapaTax»
bubmuorexa [JOK
20 Meii
enos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE
ITOJIOBBIX KJIETOK.
21 OmnogotBopenue. JlabopaTtopHas 05 bubnuotexa [JOK
pabota Ne 4 «M3ydyeHue cTpoeHus ' https://m.eds00.ru/863e81b6
IOJIOBBIX KJIETOK HA F'OTOBBIX
MUKpOTIpenapaTax»
29 NunuBunyansHOe pa3BUTHE bu6mmoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e8436
I'emeTnka — Hayka o
23 Haclie CTBeHHoZTI;I u brbmorera [IOK
A https://m.edso0.ru/863e86f2
W3MEHYUBOCTHU
3aKOHOMEPHOCTH HACIIEI0BaHUS
24 MpHU3HaKOB. MoHOrHOpHIHOE bubmorexa LHOK
p ’ pHA https://m.eds00.ru/863e8878
CKpEIIMBAHKE
WTHOPUIHOE CKPELINBAHHUE.
25 J;[aKOH iefaBHcmfo:; bubmorexa HOK
https://m.edso0.ru/863e89a4
HACJIETOBaHMsI MPU3HAKOB
CremieHHO€E HacJIEIOBaHUE
26 npu3HakoB. JlaboparopHas padota 05 bu6mmoreka [IOK

Ne 5 «M3yuenue pe3ynbraToB
MOHOTHOPUAHOTO U TUTHOPUIAHOTO

https://m.edso0.ru/863e8c60




CKpeLUBaHMs y 1p0o30(pUIIbl HA
TOTOBBIX MUKpOIpenapaTax»»

I'eneruka noma. Haciemosanue but6mmoreka [JOK
27 1
[IPU3HAKOB, CLEIJICHHBIX C II0JIOM https://m.eds00.ru/863e8c60
N3MeHYnBOCTb.
HenacnenctBeHHass '3MEHYHMBOCTD.
JlabopaTopras pabora Ne 6.
28 U3 IC)HI/IepMO I/II)q)I/IKa MOHHOM 1 0.5 bubmorexa LIOK
v A B ' https://m.edso0.ru/863e8efe
U3MEHYUBOCTH, IOCTPOCHHE
BapHAIOHHOTO psiJa U
BapHAIlMOHHON KPUBOI»
HacnencrBenHnass ©3MEHUMBOCTb.
JlaGopatopHnas pabora Ne 7. bu6nmorexa [IOK
29 . 1 0.5
«AHaM3 MyTauil y 1po30Qpuiisl https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKpOTpenaparax»
but6mmoreka [IOK
30 Peneriia enosexa L https://m.eds00.ru/363e8d78
31 PesepBHblii ypok. Utorosas 1
KOHTpOJIbHAs paboTa
but6mmoreka [IOK
32 C 1
CHICKIMA Kak Hayka H fiponece https://m.eds00.ru/863e9214
33 MeToabl U JOCTUKEHUSI CENIEKITUT 1 bubmuotexa [JOK
pacTeHUM U KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHoorus kak orpacib 1 bu6mmoreka [JOK
MPOU3BOJICTBA https://m.edso0.ru/863e9336
OBHIEE KOJIMYECTBO YACOB I10 34 4

[NPOIT'PAMME




11 KJIACC

KosanyecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kontpoabnbie | IlpakTHueckue
n/n Bcero U3yuyeHHusi | oOpa3oBaTeJIbHbIE
padoTbI padoTbI
pecypchbl
N but6mmoreka [IOK
1 IBOIONMS M METOIIBI € H3YUCHH 1 0 https://m.edsoo.ru/863ea20e
5 Hcropus pa3BuTus npeacTaBieHun 1 0 bu6nuoreka [IOK
00 3BOJTIONUU https://m.edso00.ru/863e9570
bu6mmoreka [IOK
3 M 1 0
HRPOIBOIOLIA https://m.edsoo0.ru/863e9cle
[Momymsiust Kak dJIeMeHTapHast
€IMHUIIA BUJIA W YBOJIOIUH.
4 HI;60 I;To HI;s{ abota JI\JI'O 1 1 0 0.5 bubmmorera LOK
patopHai p B ' https://m.edso00.ru/863e99c6
«CpaBHEHUE BUJIOB 110
MOP(}OIOrHIeCKOMY KPUTEPHIO»
JIBroKymue cuitbl (3J1IeMEHTapHBIC bu6muoreka [IOK
5 1 0
(baxTOpBI) IBOJIIOLUU https://m.edso0.ru/863e9da4
. bubmuorexa [IOK
6 EcrectBennsIit 0TOOp ¥ €10 GOpMBI 1 0 https://m.edso0.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLNM:
MIPUCTIOCOOJIEHHOCTh OPTaHU3MOB H
- BHU000pazoBanue. JlabopaTtopHas 1 0 05 bu6muoreka [IOK
pabota Ne 2 «Onucanue ' https://m.edso0.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIILHOTO XapaKTepa»
Hanpasnenus u nmytu bubmuorexa [IOK
8 1 0
MAaKpO3BOIOLIMU https://m.edso00.ru/863e9cle




HCO6p3.TI/IMOCTL 3BOJIFOIIUH

UcTopus xu3Hu Ha 3emiie U

10 METOBI €€ U3y4YECHUS

11 I'mnoressl MPOUCXOKIACHUS KUZHU bu6nmorexa [IOK
Ha 3emie https://m.edsoo0.ru/863ea5a6

12 Pa3zButune xu3Hu Ha 3emMIie 1o Ipam bubmuorexa [IOK
U MIepHOJIaM https://m.edsoo.ru/863ea6be
OCHOBHBIE 3Tarbl HBOTIOIUN
PaCTUTENHHOTO U KUBOTHOTO MHpA.

13 [IpaxTrueckas padora Ne 1 05 bu6mmoreka [JOK
«M3yyeHne UCKOIMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTEeHUl U KUBOTHBIX B
KOJUTCKITHSIX )

14 CoBpemeHHas cuctema bubmorexa [LIOK
OpraHU4YeCcKOro Mupa https://m.edsoo.ru/863ea48e
DBOTIOLIHS YEJIOBEKA bubmuorexa [JOK

15
(anTpomorenes) https://m.edsoo.ru/863eac2c

16 JBrxyuue cuibl ((hakTopsl) bubmmorexa [LIOK
aHTPOTIOTeHE3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaIMH IBOJIOINU
YyeJloBeKa

18 UYenoseueckue pacbl U NPUPOIHbBIE bu6mmoreka [JOK
aJanTayy YeJoBeKa https://m.edsoo.ru/863eaea2
Peseprubiil ypok. O60011eHIE TIO
TeMe «BO3HUKHOBEHHUE U Pa3BUTHE

19 *U3HU Ha 3emie». KontponpHas

paboTa "DBoJronus.
DBOJIIOLIMOHHOE y4yeHue"




20

DKonorus Kak HayKa

Cpenbl 00MTaHUS U SKOJIOTHIECKHE

bu6mmoreka [IOK

21 (baxTopsI https://m.edsoo.ru/863eafec
Abuorudeckue GakTopsl.
JlaGopatopHas pabota Ne 3.
«Mopdoorudeckrne 0COOCHHOCTH

22 pacTeHuil U3 pa3HBIX MECT 0.5 bubamorexa [IOK

https://m.edso0.ru/863eb10e
oburanusy. JlabopaTopHas pabota
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BHUTHE YEPEHKOB KOJIEYyCa»
but6mmoreka [IOK

23 broTiiccKHe paKTops! https://m.eds00.ru/863eb348
DKOJOTUYECKUE XapaKTePUCTUKU
nomyssiiud. [IpakTudeckast padorta

24 Ne 2 «IToncuéT mIOTHOCTH 0.5
TTOMYJISIIIMIA Pa3HbIX BUJOB
pacTeHuin»

o5 Coob1ecTBa OpraHu3MoB — bu6mmoreka [IOK
OUOLIEHO3 https://m.edsoo.ru/863eb46a

26 DKOJOTHYECKHUE CUCTEMBI bubmuorexa [IOK
(3x0cHCTEMBI) https://m.edso0.ru/863eb46a
OcHOBHbIE MOKa3aTeNnu

97 3KOCHUCTEMBI. JKOJIOTHUECKHE bubnuorexa [JOK
nupamuisl. CBOMCTBA SKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cykueccus

28 [TpupoaHbIe 5KOCUCTEMBI

29 AHTpPONIOTr€HHBIE YKOCUCTEMBI




PezepBHblil ypok. O6001eHne
Tembl «Coo01ecTBa u

30 1
IKOJIOTHUECKHE CUCTEMBD)
Kontposnbnas padota "Dxonorus"
31 buocdepa — rinobanbHas 1 bu6mmoreka [IOK
3KOCHUCTEMA 3eMIIU https://m.edso0.ru/863ebb5e
39 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bu6nmoreka [IOK
ounochepsr https://m.edso00.ru/863ebd16
33 YenoseuecTBo B 6Hochepe 3emin 1
34 CocyiecTBoBaHUE TPUPOABI U 1 bu6mmoreka [JOK
4yeJoBeYecTBa https://m.edsoo.ru/863ebale
OBIIEE KOJIMYECTBO YACOB I10 34 95

[TPOIT'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAHEHUKA

METOIUYECKHUE MATEPHUAJIBI /UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCbI CETH

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 209456830344270487273059057625064489973230298043
Bnageney MeaweHeHko Okcada HUKonaeBHa

OeicTevTened C 16.09.2024 no 16.09.2025



http://www.tcpdf.org

		2024-10-02T12:36:21+0500




