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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mnporpaMmbl MO OHOJIOTMM TEOPETUYECKYIO OCHOBY IS
OTIpEICICHHUs] TOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4yeOHOro MpeameTa
«buonorusn»  cocTaBwiIM: KoHUentyaiabHble mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
OPUHIIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBbl CPEIHEro
obmrero oopazoBanus B Poccuiickoit denepanum, a Tak)Ke MOJI0KEHUS O CIeIUPUKE
Ovonoruu, €€ 3HAYEHWU B T[IO3HAHMHM JKUBOM MPUPOABI U OOECIEUYECHHH
CYIIECTBOBAHMS dYelloBeYeckoro oOmiecTBa. COrjiiacHO HA3BaHHBIM TOJIOKECHHIM
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OHMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Guosioruu Ja€T NpeICTaBIEHUE O LENsX, 00 00IIel cTpaTeruu
oOy4eHHMs, BOCIUTAaHUA M Pa3BUTHS, OOYYAIOIIMXCS CpPEACTBAMU Y4YEOHOIrO
npeamera «buosorus», onpenenser 00s3aTeAbHOE NPEIMETHOE COEpPKAHUE, €T
CTPYKTYPY, pacmpeleieHue 10 pas3lesaM H  TeMaM, PEKOMEHIYEMYIO
NOCJIEI0BATEIBHOCTh U3yUEHUSI YUEOHOT0 MaTepuaa ¢ y4éTOM MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSA3€H, JIOTMKH 00pa30BaTENIbHOIO IPOLIECCa, BO3PACTHBIX
0COOEHHOCTEN 00yYaroIUXCs.

B nporpamMme no OMOJI0THHU TaK)Ke YUUTHIBAIOTCA TPEOOBAHUS K IJTAHUPYEMBIM
JUYHOCTHBIM, METANpPEeIMETHBIM U MPEAMETHBIM pe3ylibTaTaM OOy4YeHHUs B
(dbopMupoBaHUU OCHOBHBIX BUJIOB yueOHO-1103HaBaTEIbHON
JEATEeIIbHOCTH/y4eOHbIX JICHUCTBUM, OOyYarOUIMXCS IO OCBOCHHUIO COJICPHKAHUS
OHOJOrNYECKOro 00pa3oOBaHMsl.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil ypOBEHB) peain30BaH
OPUHLIMII TPEEMCTBEHHOCTM B HU3yYE€HUU Ouosioruu, Omaronmapst 4emy B HeW
IPOCMATPUBAETCS HAIPaBICHHOCTb HAa pa3BUTHE 3HAHWM, CBSI3aHHBIX C
(GbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpMEHTALMN JIMYHOCTH, SKOJIOTUYECKOTO MBILIEHUS, MPEICTABICHUN O 3J0POBOM
oOpa3e >XKU3HM U OEpeKHbIM OTHOILIEHUEM K OKpYXKarolled NpUpOAHON cpene.
[Toaromy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPUid, a TakKe 3HAHUH O
CTPOEHHMH KMBBIX CUCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B
HUX IPOILIECCOB B MPOrpaMMe MO OMOJIOTHHU YAEJIIEHO BHUMAHUE HCHOJb30BAHUIO
MOJTyYEHHBIX 3HAHWN B MMOBCEAHEBHOM JKU3HU ISl PEIICHUS MPUKIAIHBIX 337a4, B
TOM 4HKcie: NPOPUIAKTHUKY HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeloBEKa, MEIHUKO-
TeHETUYECKOT0 KOHCYJIbTUPOBAHUS, 000CHOBAHUS SKOJIOTMUYECKHU 11eJIeCO00pa3HOT0o
TOBEJICHUS B OKPYKAIOWIEH MTPUPOIHON CpeAe, aHAIN3a BIMSHUSA XO3IMCTBEHHOM
JESATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX SKOCHUCTEM.
VYcunenue BHMMaHHMS K MPUKIATHON HAMpaBICHHOCTH YYEOHOro mpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOIUMOCTHIO O0ECTICUEHHSI YCIOBHM /1JIsl peIIeHHUs



OJIHOM M3 aKTyalbHBIX 3aJa4 IIKOJLHOTO OMOJIOTHYECKOTO 00pa30BaHus, KOTOpas
npeanosiaraer (GpopmMupoBaHue y oOydarouIuxcsi ClOCOOHOCTU aJanTHUPOBATHCS K
M3MEHEHUSIM JUHAMHUYHO Pa3BUBAIOIIETOCS COBPEMEHHOIO MUPA.

[Iporpamma 1o OMOJOTUU SIBISETCA OPUEHTUPOM JIJISi COCTABJICHUS pabOUMX
nporpaMM,  aBTOPbl ~ KOTOPBIX  MOTYT  MPEIJOXHUTh  CBOM  BapUaHT
MOCJIEIOBATEILHOCTH U3YUYECHUS U CTPYKTYPhI yueOHOTO MaTepuana, CBO¢ BUICHUE
nyTelt dopmupoBanus y oOydaromuxcs 10—11 kmaccoB mNpeaMeTHBIX 3HAHHM,
YMEHHUM U CMOCOOOB y4eOHOUM AEATEILHOCTHU, a TAKXKE METOAMYECKUX PEIICHUM
3aJ1ay BOCIIMTaHUS U pa3BUTHUS CPEACTBAMU y4eOHOro npeamMera «buosorusy.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAeT Ba)XKHOE
Mecto. OH obOecrieunBaeT (GOpMUpPOBAHUE y OOYYAIOIIMXCS MPEICTABICHUNA O
HAy4YHOM KapTHUHE MHpa, paciidpseT U 000OLIaeT 3HAHUSA O KUBOM NIpupone, eé
OTJINYWTENIbHBIX TNPU3HAKaX — YPOBHEBOW OPraHU3allMM W 3BOJIIOLUHU, CO3HAET
YCIOBUSL  JJiA: TIO3HAHUST 3aKOHOB  JKMBOM  MpUPOAbI, (HOPMUPOBAHUSA
(GyHKIMOHATIBFHOM TPAaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0e30macHoro obpasa
YKW3HU, SKOJIOTMYECKOT0 MBIIIJIEHUS, IEHHOCTHOTO OTHOIIEHUS K dKUBOW MPUPOJIE
Y YEIJIOBEKY.

bonbiioe 3HaueHre OMONIOrUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAOIIMX  3a7ad  CpeaHero  oOmero  oOpa3oBaHMs, COLMAIM3ALUU
oOyuaronuxcs. M3ydenue 6uosorun odecreynBaeT yciaoBus sl GOpMUPOBaAHUS
WHTEJUICKTYalbHbIX, KOMMYHHUKAIIMOHHBIX W  HMH(POPMAIIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpbI, COCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
MPEACTABICHUSIMU U3 JPYTUX YU4EOHBIX MPEIMETOB, B YaCTHOCTH, (U3UKHU, XUMUU U
reorpaguu. Ha3aHHble TOJIOKEHHS O NpPeIHA3HAYEHUU Y4eOHOro mnpeaMera
«buonorus» COCTaBUIM OCHOBY I ONpENENeHUs IMOAXOJ0B K OTOOpy W
CTPYKTYPUPOBAHUIO €r0 COJEpKaHUsA, TMPEJICTABICHHOTO B IporpaMMme IIo
OHOJIOTUH.

Ot60p coxaepkanus yueOHOro npenmera «buomorusi» Ha 0a30BOM YpPOBHE
OCYIIECTBIEH C TO3ULIMH KyJIbTYpOCOOOpPA3HOTO MOJXO0Ja, B COOTBETCTBUHU C
KOTOPBIM OO0y4aromuecs: JOJDKHBI OCBOUTH 3HAHUS W YMEHHUS, 3HAYUMBIE [IJIs
dbopmupoBaHus OOIIEH KyJIbTYphl, OMNPEACISIONIME aJeKBaTHOEC TOBEIACHHE
YyeJoBeKa B OKpYKarolleld MPUPOAHONU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TOpakTU4YecKou aestenbHOCTU. Ocob0e MECTO B ITOM CHCTEME 3HAHUM
3aHUMAIOT DJIEMEHTHI COJIEPKAHUsI, KOTOPhIE CITy>KaT OCHOBOM JIJIsi (popMUpOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
IIEHHOCTHBIX  OPUEHTAIMSAX  JIMYHOCTH, CIOCOOCTBYIOIIMX  TyMaHU3aIUU
OMOJOTMYECKOro 00pa3oBaHUsl.

CTpyKTypUpOBaHUE COJAEpKaHUA YYEeOHOro MmaTepualia B NpOrpaMme IO
OMOJIOTMH OCYILIECTBICHO C Y4YETOM MPUOPUTETHOTO 3HAUYEHHs 3HAHUM 00



OTJIMYUTEIBHBIX OCOOCHHOCTSX dKUBOW MPUPOJIbI, O €€ YPOBHEBOM OpraHu3aluu U
IBOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yuyeOHoro npeamera «buonorus»
BBIJICJICHBI CIICYIOLIUE COAEP/KATEIbHbIE IMHNN: «bHUOoNorus Kak Hayka. MeTonabl
HayyHOro To3HaHMs», «KneTka kak Ouonormueckas cucrema», «OpraHuszM Kak
Oononornyeckas cucrema», «CucreMa M MHOTrooOpa3he OpraHuYecKOro MHUPAY,
«OBONIOLMS KUBON PUPOJB», « IKOCUCTEMBI U IIPUCYIIUE UM 3aKOHOMEPHOCTH.

Ilenp u3yueHus ydeOHoro mnpeamera «buosorus» Ha 0a30BOM YPOBHE —
OBIAJICHHME  OOYyYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHAJIHHOU
OpraHu3allid >KUBBIX CHCTEM pAa3HOTO paHra M NOPUOOpPETEHUE yMEHUU
UCIIONb30BaTh ATH 3HAHUS /JI TPAMOTHBIX JIEHCTBUN B OTHOIICHUU OOBEKTOB
YKUBOU MPUPOABI U PEIICHUS Pa3IMUHbIX KU3HEHHBIX POOJIEM.

JloctrxeHue 1enu u3ydeHus: yueOHoro npeamera «buosorus» Ha 6a30BoM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 3a1ay:

OCBOCHHE OOYYaIOIIMMHCS CHUCTEMbl 3HAHUH O OHMOJOTMYECKHX TEOPHUSX,
YUEHHMSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBUJIAX, CIYKAIIUX OCHOBOU
Ui (opMHpOBaHUS TMPEACTABICHUI O €CTECTBEHHO-HAYYHOW KapTHMHE MHUpA, O
METOJIaX Hay4YHOI'O MO3HAHMs, CTPOEHUH, MHOT000Opa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM Pa3HOr0 YPOBHS OpraHU3allld, BBIAAIOUIMXCS OTKPBITHSIX U COBPEMEHHBIX
HCCJICTIOBAHUSIX B OMOJIOTHH,

(dopMupoBaHHE y OOYyYarOIIMXCS IO3HABATENbHBIX, HHTEJUIEKTYalbHbIX U
TBOPYECKUX CIIOCOOHOCTEW B MpoLiecce aHaIM3a JAaHHBIX O MYTAX PAa3BUTUS B
OMOJIOTMM HAy4YHBIX B3IVISIIOB, WJAEH M TOJIXOJOB K HM3YYEHHIO >KMBBIX CHUCTEM
Pa3HOT0 YPOBHS OPTaHHU3aUY;

CTAaHOBJICHHE Yy oOOydaroumxcst oO0meil KyJabTypbl, (YHKIIHMOHAJIBHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHHUM OOBSACHATH U OLICHUBATDH SIBJICHUS OKPYXKAIOLIETO
MUpa KUBOW MPHUPOJIBI HA OCHOBAaHUM 3HAHUU U OMBITA, IOTYYEHHBIX IPU U3YUEHUU
Onooruy;

dbopmupoBaHre Yy OOy4YalOIIMXCA YMEHHM WJUIIOCTPUPOBATh 3HAUYECHHE
OMOJIOTMUECKUX 3HAaHUM B NPAKTHUUECKON JEATENIbHOCTH 4YEJIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEIMLMHCKUX TEXHOJOTUH U arpoOMOTEXHOIOTHif;

BOCIUTAHHUE YOEXKIEHHOCTH B BO3MOKHOCTH IMO3HAHUS UYEJIOBEKOM JKHBOU
MIPUPOJIbI, HEOOXOIUMOCTU OEPEIKHOTO OTHOIICHUS K HEW, COOTIOICHUS ITUYECKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMUIA;

OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHWM [JIs1 TOBBIIIEHUS YPOBHS
HKOJIOTUYECKOM KYJIBTYpPHI, A1 (POPMUPOBAHMS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUHN B MOBCEIHEBHOM >KU3HU IS
OLICHKH TMOCJIE/ICTBUIA CBOEH JESITEIbHOCTH MO OTHOUIEHHUIO K OKPYXKAIOIEl cpejie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.



B cucreme cpemnero oOmiero ooOpaszoBaHus «buosiorus», u3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS O0S3aTCIIBHBIM YYEOHBIM IPEIMETOM, BXOMASIIMM B
COCTaB MpeaAMEeTHOM 001acTh « EcTecTBeHHO-HAYYHBIC TIPEIMETHIY.

OO61Iee 9nCII0 4acoB, peKOMEHI0BAHHBIX TSl U3y4eHUs OMoJIoTun — 68 4acos:
B 10 kmacce — 34 gaca (1 gac B Henento), B 11 kiacce — 34 gaca (1 gac B Heneno).

[Ipenyaracmplii B mporpamMme IO OHOJIOTHMH TIEpEUYEHb J1AaOOPATOPHBIX H
MPAKTUYCCKUX PaAOOT SABISCTCS PEKOMEHJATCIbHBIM, YYUTCNIb JIeJaeT BBIOOP
IIPOBEJCHHUS JIA0OPATOPHBIX PAOOT M ONBITOB C YYETOM HMHIWBUIYATbHBIX
0COOCHHOCTEM  OOydaromuxcsi,  CIOUCKAa  JKCIEPUMEHTANBHBIX  3a/IaHuH,
IpeaiaraéMbIX B paMKax OCHOBHOT'O TOCYAapCTBEHHOTO 3K3aMEHa 10 OMOJIOTHH.



COJEPXAHUE OBYUYEHUA

10 KJIACC

Tema 1. Buojsiorusi kKak Hayka

buonoruss kak Hayka. CBsi3b OHOJIOTMHM C OOIIECTBEHHBIMH, TEXHUYECKUMHU
U JPYTHUMH €CTECTBEHHBIMHM HayKaMmH, (pusiocodueit, STUKOM, 3cTeTUKON U npaBoM. Poib
ouonorun B (OPMHPOBAHHM COBPEMEHHOM Hay4yHOW KapTuUHbl Mmupa. Cucrema
OMOJIOTMYECKUX HAYK.

MeToapl Mo3HaHUS KUBOW MNPHUPOAbI (HAONIOAEHHE, DKCIEPUMEHT, OIMCAHUE,
u3MepeHue, Kiaccupukals, MoJIeTUPOBaHIe, CTaTUCTUYECKass 00paboTKa JaHHBIX).

JHemoncmpayuu:
llopmpemuwi: Y. JapBun, I'. Mennens, H.K. Konbios, /x. Yorcon u @. Kpuk.
Tabauywl u cxemol: «MeTOJIbI TO3HAHUS KUBOU TTPUPOJIBIY.

Jlabopamopuuie u npakmuueckue pabomol:
[Ipaktuueckas padota Ne 1. «Mcnonbp3oBaHue pa3IuyHbIX METOA0B MPU U3yUYEHUU

OMOJIOTHYECKUX 00OBEKTOB.

Tema 2. 7KuBble cUCTEMBbI U X OPraHU3AIUSs

XKupble cuctembl (OMOCHCTEMBI) Kak MpeaMeT H3ydeHus Ouosioruu. OTiaudue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM W HX pa3HOOOpa3ue. YPOBHU OpraHu3alluud OWOCUCTEM:
MOJICKYJIAPHBIA, KJIE€TOYHBIM, TKAHEBbIM, OPraHU3MEHHBIN, MOIMYJISALMOHHO-BUI0BOM,
AKOCHUCTEMHBIN (OMOTreOLIeHOTHYECKUI), OMOChEpHBIl.

Jemoncmpayuu:

Tabauywl u cxemol: «OCHOBHBIE IPU3HAKU KUZHI», « Y POBHU OpTaHU3AINH KUBOU
TIPUPOJIBI».

Obopyodosanue: Mmoaenb MmoJiekyibl JJHK.

Tema 3. XuMHnuyecKuii cOCTaB U CTPOEHHE KIETKHU

XUMHUYECKUM COCTaB KIETKUM. XUMHYECKHUE DJIIEMEHTBHI: MaKpOJJIEMEHTHI,
MHKPOAJIEMEHTHI. Bosa 1 MuHEpalibHbIE BEILIECTBA.

@yHKIUK BOJBI U MUHEPAIBHBIX BEIECTB B KJIeTKe. [loanepxanrne 0CMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHne O€IKOB. AMHHOKHCIOTHI — MOHOMEpPHI OEIKOB.
He3aMeHnMble M 3aMEHUMbIE AMUHOKUCIOTHL. AMHMHOKHUCIOTHBIM COCTaB. YPOBHU
CTPYKTYpBI O€IKOBOI MOJIEKyJbl (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS
CTpYKTypa). XUMHUYECKHE CBOICTBA OesikoB. buosornueckue pyHKIuN OEIIKOB.

depmeHThl — Ouonormdeckue Karanuzatopbl. CTpoeHue ¢epmMeHTa: aKTHUBHBIN
HEeHTp, cyocTpaTHas cnienupuaaocts. KopepmenTsl. Butamunbl. Otianans GepMeHTOB OT
HEOPraHUYECKUX KaTaIN3aTOPOB.



VYrneBoabl: MOHOcaxapuibl (TIIOKO3a, pud03a U Je30Kcuprbo03a), Aucaxapuibl
(caxaposa, JIaKT03a) 1 noiucaxapusl (Kpaxmadi, IIMKOreH, HeJto103a). buonornueckue
(GYHKIIUH yTIIEBOIOB.

Jlumuel: TpurALepubl, pocdonaunuasl, crepousl. ['uapodunsHo-ruapoPoOHBIE
cBoiicTBa. buonornyeckue pynkunu nunuaoB. CpaBHEHUE YIIIEBOI0B, OCIKOB U JTUMHIOB
KaK MICTOYHUKOB JHEPIUH.

Hykneunossie kucnotel: JJHK u PHK. HykneoTuipl — MOHOMEpPBI HYKJIEMHOBBIX
kucnot. Ctpoenne u Qynkuun JHK. Ctpoenne u pynkuun PHK. Buast PHK. ATO:
CTpoeHHe U QYHKIUU.

[{nronorus — Hayka o kieTke. Knetounas Teopust — IpuMep B3aUMOJCUCTBUS UIEH
U (aKTOB B HAYYHOM MO3HAHUH. METOIbI U3YUECHHUSI KIETKH.

Krnerka kak nenoctHas sxkuBasg cuctema. OOuue Npu3HAKW KIETOK: 3aMKHYTas
HapykHas memOpana, Monekynbl JIHK kak reHernueckuil anmapar, cucTeMa CHHTE3a
Oenxa.

Tunsl KIETOK: dyKapuoTHYecKass U Ipokapuotudeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTudyeckon kieTku. Knerounas crenka O6akrepuil. CTpoeHUE 3yKapUOTUUYECKOU
kJeTKU. OCHOBHBIE OTJINYUS PACTUTENBHOM, )KUBOTHON U TPUOHOMN KIETKH.

IIoBEpXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHAas CTEHKA, TIJIMKOKAJIMKC, HX
¢ynkuuu. Ilnazmarnyeckas memOpaHa, e€ cBoiicTBa M (¢QyHKuuu. Lluroruasma um eé
opra"ouzbl. OqHoMeMOpaHHble opraHou bl KieTku: D1IC, annapat ['onb1ku, TM30COMBI.
[lomyaBTOHOMHBIE OpPraHOMABl KJIETKH: MHTOXOHApPHUH, IUIacTuabl. [Ipomcxoxnenue
MUTOXOHApUA u tactun. Bunbl mmactun. HememOpanHble OpraHoOWabl  KIETKH:
puUOOCOMBI, KJIETOUHBII LIEHTpP, HEHTPUOJIU, PECHUYKH, KIYTUKA. DYHKIIUN OPraHOUI0B
KJIETKH. BKItoueHusl.

SAnpo — perynsatopHblii LeHTp kieTku. CTpoeHue sfapa: sepHas o000JiouKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCnOpT BELIECTB B KJIETKE.

Hemoncmpayuu:

llopmpemwvi: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneinen, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiun, K.M. bap.

Juaepammer: «PacnpeneneHue XUMUYECKUX SJIEMEHTOB B HEKHUBOU HPUPOAEH,
«PacmpeeneHne XMuMAYECKUX JIEMEHTOB B ) KMBOU MIPUPOIEY.

Tabauywl u cxemwl: «llepuoaudeckas TadIMIa XUMUUECKUX DJIEMEHTOBY,
«CTpoeHue MOJIeKyJbl BOJbI», «buocuHTe3 Oenkay, «CTpoeHHE MOJEKYJbl OelKay,
«Ctpoenue hepmentayn, «Hyknennonsie kuciothl. JJHK», «Ctpoenue monekynsl ATDy,
«CTpoeHue 3yKapuOTHUECKON KJIeTKn», «CTpoeHHEe >KMUBOTHOM KiIeTKu», «CTpoeHue
pacTUTeNbHOU KIETKN», «CTpoeHHue NpPOKapUOTHYECKOM KIeTKn», «CTpoeHue sapa
KJIETKW», «YTIAEBOJBD, «JIMIUIBI.

Obopyoosanue: CBETOBOM MHUKpPOCKOI, O0OOpyJIOBaHME [UJIsi MPOBEACHUS
HAOJIIOICHUM, U3MEPEHUI, SIKCIIEPUMEHTOB, MUKPOTIPENapaThl PACTUTENbHBIX, dKUBOTHBIX
U OaKTEepUAIbHBIX KJIETOK.



Jlabopamopnvie u npakmuyueckue padomul:

JlabopaTtopHas padota Ne 1. «M3yueHne KaTaTMTHIECKOW aKTUBHOCTH (DEpMEHTOB
(Ha MprMepe aMuIIa3bl WA KaTajaas3bl).

JlabopaTtopHas padora Ne 2. «3ydyeHue CTpoeHUs KIETOK pacCTeHU, )KUBOTHBIX U
OaKkTepwii Mo MUKPOCKOTIOM Ha TOTOBBIX MUKpPOIIpENiapaTax U UX OMMCAHUECY.

Tema 4. ’KusHenesiTeIbHOCTb KIETKH

OOmeH BemiecTB, WM MeTabomm3M. AccuMIIANHS (TJIACTHYECKUN OOMEH) U
JUCCUMUJIISIUS  (SHEpPreTUYecKuii OOMEH) — JIB€ CTOpPOHBI €IMHOrO Ipolecca
Merabonu3ma. Poilb 3aKOHOB COXpaHEHMsSI BEUIECTB W OSHEPrMM B IMOHUMaHUU
MeTaboIr3Ma.

Tunel oOMeHa BeliecTB: aBTOTPOQHBIM U rerepoTpodHbiil. Poas ¢pepmeHTOB B
0OMEHE BEIIECTB U NMPEBPALICHUN SHEPTUU B KIIETKE.

®ortocunre3. CeroBas u TeMHOBas (a3bl GporocuHTe3a. Peakunnu porocuHTesa.
O¢pdexTuBHOCTH (hoTOCHHTE3a. 3HaUeHUE (POTOCUHTE3A Ul KU3HU Ha 3emie. BriusHue
yCIOBUHM cpelpl Ha (OTOCHHTE3 M CHOCOObI MOBBIIIEHUS €0 IMPOJYKTUBHOCTU Y
KYJBbTYPHBIX PACTEHUM.

XeMOoCHHTE3. XEeMOCUHTE3UPYIOIIUE OaKTepUuH. 3HAYECHNE XEMOCUHTE3A JIs )KU3HU
Ha 3eMIIe.

DOHepreTuueckuii oOMeH B KieTke. PacuiensieHue BeEIIECTB, BBIICICHUE U
AKKyMYJIUpPOBAHHE HSHEPrUM B KJIETKE. JTalbl 3HEPreTHYecKoro oOMeHa. I nmukomnms.
bpoxxenne u ero Buabl. KHCIOpOJHOE OKHUCIEHWE, WIH KIETOYHOE JbIXaHHE.
OxucnurensHoe GocopunrpoBanne. IPHEKTUBHOCTh FHEPIrETUIECKOTO OOMEHA.

Peakuuu matpuunoro cuntesa. ['enernueckas uadopmanusa u JIHK. Peanuzarus
reHeTH4ecKoil nHpopmaliuu B kieTke. ['eHeTuueckuii Ko 1 ero cBoicTa. TpaHCKpUMIIIUS
— matpuunblii cunte3 PHK. Tpancmsius — OuocuHTe3 Oenka. DTamnbl TPaHCISALUU.
KonupoBanre aMmuHOKHUCIOT. Posib pubocom B OMocHHTE3E OelKa.

Heknerounsie (opmbl xu3Hu — BuUpychl. Mctopusi oTkpeitus Bupycos (.U.
NBanoBckuit). OCOOEHHOCTH CTPOCHMS U KM3HEHHOTO LHUKJIa BUPYCOB. bakrepuodaru.
bosie3nn pacteHuid, KHUBOTHBIX M YEJIOBEKA, BBI3bIBAEMBIC BHUpycamu. Bupyc
uMMmyHoaeduimTa yenoeka (BMY) — Bo3doyaurens CIIN/a. O6patHas TpaHCKpuUILus,
peBepTasa u unrerpasa. [IpodunakTuka pacnpocTpaHeHUsI BAPYCHBIX 3a001€BaHMIA.

Jemoncmpayuu:

Ilopmpemwi: H.K. Konbuos, JI.1. iBanosckuii, K.A. Tumupszes.

Tabauyvr u cxemvr: «Tumbel nutanusy, «Metaboauzmy, «MUTOXOHIPUIY,
«QHEpPreTHYecKuii 0OMen», «Xmopormiact», «Porocunres», «Ctpoerne JJHK», «Ctpoenue
u (yHKIHoOHUpoBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuii Kom», «Bupycem,
«baktepuodarny, «Ctpoenne u >xu3HeHHbIM 1wk Bupyca CIIM][la, Gaxrepuodaray,
«Permkanmsa JIHK».

Obopyoosanue: w™opaenu-anmukanuu — «Yapoenue JIHK wu  Tpanckpumnimsy»,
«buocuntes Oenka», «CTpoeHue KIETKN», Moenb cTpykTypsl JJHK.



Tema 5. PasMHOkeHNe U HHANBUIYAJIbHOE PAa3BUTHE OPraHN3MOB

Krerounslii UK, WK )KU3HEHHBIA LUK KieTku. MHTepdasza u mutos. IIponeccs,
npotekatomue B uHTepdasze. Permkamus — peakuus matpuyHoro cuHTe3a JIHK.
Crpoennie XxpoMocoM. XpOMOCOMHBIA HA0Op — KapHOTHUIl. JUIIIOUAHBIA U TarIOUAHBINA
XpOMOCOMHbIE HaOopbl. Xpomatuibl. lluTomoruueckre OCHOBBI PAa3MHOXKEHHS U
WHJMBUAYAJILHOTO Pa3BUTHS OPTaHU3MOB.

Henenne knetku — Muto3. Ctaaun muto3a. [Ipoueccel, npoucxoasume Ha pa3HbIX
CTaIUIX MUTO3a. bOoIOrnYecKkuii CMBICII MUTO3a.

[Iporpammupyemasi THOEITh KIETKH — alloITOo3.

@®opMbI pa3MHOXKEHUS OPraHU3MOB: Oecrosioe U mojioBoe. Buawsl Oecmosoro
pa3MHOXKEHUA:  JEJICHUE HAABOE, I[MOYKOBAHME OJHO- W  MHOTOKJIETOYHBIX,
cropooOpa3oBaHMe, BET€TATUBHOE pa3MHOKeHUE. VICKyCCTBEHHOE KIIOHHMPOBAHUE
OpPraHu3MOB, €T0 3HAYECHUE JJIS CEJICKIUU.

[TonoBoe pa3MHOKEHHE, €0 OTINYHUS OT OECIIONOTO.

Meiio3. Craaum wMeiio3a. Ilpouecchl, NpouUCXOnAsIIME Ha CTaAUSAX MeKo3a.
[ToBenenne xpomocom B Mmeio3e. KpoccuHroBep. bHOJIOrMYecKrid CMBICT U 3HAYECHUE
Meno3a.

["ameTorenes — mpouecc 00pa3oBaHUs MOJOBBIX KIETOK y JKUBOTHBIX. [lojoBBIE
JKEJIe3bl: CEMEHHUKHU U sSMYHUKU. OOpa3oBaHME M PA3BUTHE MOJIOBBIX KJIETOK — raMeT
(cmepmaTo3ouy, SHIEKIETKAa) — cHepMaroreHes M ooreHe3. OCOOEHHOCTH CTPOCHUS
SUIEKJIETOK U criepMato30u0B. OmnonorBopenue. [TapteHorenes.

NunuBuayanbHoe  pa3BuTHE  (OHTOTE€HE3).  OMOpPHOHAJIBHOE  Pa3BUTHUE
(omOpuorenes). OTanbl SMOPUOHATBHOTO PAa3BUTHS Y T[O3BOHOYHBIX KUBOTHBIX:
npoOieHue, racTpyysduus, opraHorene3. IloctaomOpuoHanbHOEe pa3BuTHE. THIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHSL: MPAMOE, HeMpsiMoe (JIMunHOYHOE). BiusiHue cpensl Ha
pa3BUTHE OPTaHU3MOB, (haKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOJICTBA.

Poct u passutue pacrennii. OHTOreHe3 BETKOBOTO PACTEHUA: CTPOEHUE CEMEHH,
CTaJIuy Pa3BUTHSL.

JHemoncmpayuu:

Tabnuyvt u cxemvi: «DOpPMBI  Pa3MHOXKEHHUS OpPraHU3MOBY», «JIBOlHOE
OIJIOZIOTBOPEHUE Y LIBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOXKEHHUE PACTECHUI,
«Jlenenue kieTku 6akTepuiny, « CTpoeHUE MOJIOBBIX KIETOK», «CTpOCHHUE XPOMOCOMBDY,
«Knerounsii nukny, «Pemnmukamua JJHK», «Murto3y», «Meio3y», «IIpsiMmoe u Henmpsimoe
pazButue», «l'ameroreHes y MIIEKONUTAIOMINX U YeloBeKa», «OCHOBHbIE CTaauu
OHTOI'CHE3a.

Obopyodosanue: MHUKPOCKOTI, MUKpOTpenaparsl «CniepmaTo30uapl
MJICKOMUTAIOMIETO», <«SIMIEeKIIeTKa MIIeKonuTaromero», «KapuoknHe3 B KIETKax
KOpEIIKa JIyKa», MarHuTHas MoJelb-anmuinkanus «J/lenenne xierkm», monens JIHK,
MoJieb MeTadazHO XPOMOCOMBL.



Jlabopamopnusle u npakmuueckue padoomel:

JlabopatopHast padora Ne 3. «HaGmronenne MuTO3a B KJIETKaX KOHYMKA
KOpEIIKa JTyKa Ha TOTOBBIX MHKpPOIIpEIapaTax.

JlaboparopHast pabotra Ne 4. «V3yueHue CTPOCHHUS TOJOBBIX KJIETOK Ha
TOTOBBIX MHKPOIIPENapaTax.

Tema 6. HaciiencTBEHHOCTh U H3MEHYHBOCTH OPraHU3MOB

[Ipenmer w 3amaum reHeruku. Mcropus pas3Butus TeHETUKU. Pouib
IATOJIOTUA M SMOPHUOJIOTUM B CTAHOBJICHUM TI'E€HETUKU. BKIan pocCHUUCKUX U
3apyOEKHBIX  YUEHBIX B pa3sBUTHUE TE€HETUKUA. MeToabl  I'E€HETUKHU
(ruOPHUIOTOTrHYECKUH, LIUTOT€HETUYECKU, MOJIEKYJIIPHO-T€HETUYECKUA ).
OCHOBHbBIE TE€HETUYECKUE MOHATHUA. [ eHeTHYeckasi CUMBOJIMKA, UCIOJb3yeMasi B
CXeMaxX CKpEIUBaHUM.

3aKOHOMEPHOCTH HACIIEIOBAHUS IPU3HAKOB, YCTAaHOBIICHHBIE ['. MeHenem.
MonorubpuiHoe CKpellMBaHWE. 3aKOH €IWHO-00pa3us TUOPHUIOB MEPBOTO
nokojeHud. IIpaBuio JOMUHHpPOBAaHMS. 3aKOH PpACIICTUICHUS IPU3HAKOB.
['unioresa ynctoTel rameT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JHuruOpuaHoe CKpemuBaHue. 3aKOH HE3aBHUCHUMOTO  HACJIECJIOBAHMS
npu3HakoB. l[luToreHernueckne  OCHOBBI  JUTHMOPUIHOTO  CKpPEIIMBAHUS.
Ananusupyrolee CKpEIIIMBAHUE. Hcnons3oBanue AHAJIU3UPYIOLIETO
CKpEIIMBaHUS JIsl ONIPEACIICHNs] TEHOTHUIIA OCOOH.

CuerieHHOe HaclenoBaHue Tmpu3HakoB. Pabora T. Moprana 1o
CUEIUICHHOMY HacCJEAOBAHUIO T€HOB. HapyleHne clenieHust FTeHOB B Pe3yJIbTaTe
KPOCCUHI'OBEpA.

XpOMOCOMHas TEOpHS HACJIEACTBEHHOCTHU. | €eHETUUECKUE KAPTHI.

['eHeTnka mnosia. XpOMOCOMHOE OIpeAeieHrue Imoia. AYTOCOMBI M TOJIOBBIE
XpoMOCOMBI. ['omMoraMeTrHeie W TreTeporaMeTHble OpraHu3Mmbl. HacienoBanue
IIPU3HAKOB, CLIETVIEHHBIX C MTOJIOM.

N3MeHYnBOCTSD. Buer U3MEHUYUBOCTH: HEHACJIEACTBEHHAS u
HAcCJICACTBEHHasd. Ponb  cpeapl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.
XapakTepucTuka MOIU(DUKAIMOHHOM W3MEHYMBOCTH. BapuanuoHHBIA psag U
BapuannoHHas KpuBasg. Hopma peakuum npusHaka. KosmuecTBeHHbIE U
KAueCTBEHHbIEC MPU3HAKK M MX HOpMa peakiuu. CoilcTBa MOAM(PUKALMOHHON
M3MEHUYUBOCTH.

HacnencrBennas, wiau TE€HOTUNHYECKasl, U3MEHUUBOCTh. KomMOMHATHBHAs
U3MEHYMBOCTh. Melo3 © TMOJIOBOM Mpolecc — OCHOBAa KOMOWHATHBHOU
U3MEeHUYMBOCTU. MyTaIrimoHHasi U3MEHYMBOCTh. Kimaccudukarus MyTaruii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MpuurHbBI MyTaluid. MyTtareHHble (akTophI.
3aKOH TOMOJIOTHUYECKHUX PSAZIOB B HacleAcTBeHHOM n3menunBoctyd H.M. BaBusosa.

BuesnepHnas HaclieICTBEHHOCTh U U3BMEHYUBOCTb.

I'enetuka uenoBeka. Kapuorun dvenoBeka. OCHOBHBIE METOAbI T'€HETHUKHU



(S (0):15 2 FeHEeaJIOTUYECKUH, OJIN3HEIOBBIH, LIUTOr€HETUYECKU,
OMOXMMMUYECKUN, MOJEKYJIIpHO- TeHeTuueckuil. COBpEMEHHOE OIpeaeeHue
TeHOTHUNA: MOJHOT€HOMHOE CEKBEHUPOBAaHUE, TEHOTUITUPOBAHUE, B TOM UHUCIE C
nomouibto [1[[P-ananu3a. HacnenctBeHHble 3a0o0jieBaHUSI 4YENIOBEKA: TI'EHHbBIE
0one3HH, OOJE3HU C HACJIEICTBEHHOW MPEAPACIONOKEHHOCTBIO, XPOMOCOMHBIE
ooneznn. ComMartnyeckue W TeHepaThuBHble MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHLMIIBI 310pOBOrO O0Opa3a MWU3HU, JUArHOCTHKH, NPO(QUIAKTUKA U JICUEHUS
TeHeTUYeCKUX Oose3Heill. MennuKo-TeHeTHYeCKOe KOHCYIbTUPOBaHHUE. 3HAUCHUE
MEAMIMHCKOW TIE€HEeTUKM B NPEJOTBPALICHUM M JIEUEHUU TEHETHYECKHUX
3a00JIeBaHUI YETIOBEKA.

Hemoncmpayuu:

llopmpemuvi: T'. Mennenb, T. Mopran, I'. ne ®@puz, C.C. YerBepukos,
H.B. Tumodees-Pecosckuii, H.1. Bapuios.

Tabnuyer u  cxemwvl.  «MOHOTHUOPUIHOE  CKpEIIMBAHUE U  €T0
LIATOI€HETUYECKAas: OCHOBA», «3aKOH pPACLICIUICHHs M €ro LUTOreHEeTUYecKas
OCHOBa», «3aKOH  YHCTOTHI  rameTr», «JluruOpumgHoe  CKpelMBaHUE,
«llutonornyeckue  OCHOBBI ~ JUTHOPUIIHOTO  CKpELIUBaHUD»,  «Meio3»,
«B3auMopeiicTBie aIeNbHBIX T'E€HOB», «l'€HEeTMYecKne KapThl PACTEHHI,
JKUBOTHBIX M 4Ye€JOBEKa», «I'eHeThka monia», «3aKOHOMEPHOCTH HACJEIOBaHUS,
CUEIJIEHHOTO C ToJioM», «KapuoTumbl 4YeloBeKa U KUBOTHBIX», «Buisl
U3MEHUYHUBOCTHY», «MoaudukannonHas M3MEHUYMBOCTHY», «HacnemnoBanue pesyc-
bakTopa», «I'eHeTrKa rpynn KpoBu», « MyTallMoOHHasi U3MEHYHUBOCThY.

Obopyoosanue.: mMolenu-aniuiukauuu  «MOHOTHOPUIHOE CKPELIUBAHUE,
«Henonnoe nomuHupoBaHue», «JurubpunHoe ckpemmBanue», «llepekpéct
XPOMOCOM», MUKPOCKOII 1 MUKponpenapart «lpo3zodunay (Hopma, MyTauu (Gopmbl
KPBUIBEB U OKPACKU TeJa), repoapuit «I opox moceBHOM.

Jlabopamopnsie u npakmuueckue paoomoi:

Jlaboparopnas pabota Ne 5. «3ydyenue pE3yNbTaTOB

MOHOTHOPUJHOTO W JUTHOPUIHOTO CKpEIIMBaHUS Yy

JPpO30(HITBI Ha TOTOBBIX MUKPOTIPEIIapaTax».

JlabopaTtopnas pabora Ne 6. «U3yuenue  moamdUKAIMOHHON
W3MEHYMBOCTHU, TOCTPOCHUE BAPUAIMOHHOTO PSiZia M BAPUAIIMOHHON KPUBOY.

Jlabopatopnass pabora Ne 7. «AHanu3 wmyTanui y Japo3ouibl Ha
TOTOBBIX MUKpOIIpenapaTax.

[Tpaktuueckas pabota Ne 2. «CocTaBiieHre v aHaIu3 POJOCIOBHBIX
YEJIOBEKa.

Tema /. Cesekniusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH

Cenekups Kak HayKa M MpPOLECC. 3apOKICHUE CENEKIMU U JOMECTUKALINS.
VYyenue H.W. BaBuiioBa o IeHTpax NpoOUCXOXKACHUS U MHOT000pa3usl KyJIbTYpPHBIX
pacteHuil. LleHTpbsl MPOMCXOXKAECHHUS JOMalIHUX >KUBOTHbIX. CopT, mopoaa,



LITAMM.

CoBpeMeHHBIE METOABl CENeKUMU. MaccoBbIi M WHAUBUILYAJIBHBIN
oTOOpBl B CEJIEKUMM pPACTeHHA U KUBOTHBIX. OIIEHKa 3KCTephbepa.
bnuskopoacTBeHHOE ckpemyBaHue — MHOpUAUHT. YucTas nunusa. CKpenBaHue
4yuCThIX JUHUU. ['eTepo3uc, niam rudpunHas cuwia. HeponcTBeHHOE CKpeluBaHue
— ayrtOopuauur. Otpan€HHas ruOpuauzanus W e€ ycnexu. VICKycCTBEHHBIN
MyTareHe3 M IOJIy4EHHUE IOJIUIUIONIOB. JIOCTHIKEHHsI CEIEKUMM pPaCTEHUM,
JKABOTHBIX 1 MUKPOOPTaHU3MOB.

broTtexHoIOTHs KaK OTpacib MNPOU3BOJCTBA. ['€eHHAs WMHXKEHEpHs. DTarlbl
co3nanus pekomounantHot JIHK wu Tpancrennsix opranuzmoB. Kiierounas
nHxeHepus. Kiierounble KyapTypbl. MUKPOKIOHAIBHOE PA3MHOKEHUE PACTECHUN.
KiyioHMpOoBaHKE BBICOKONPOAYKTUBHBIX  CEIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.
DKOJIOTHYECKUE U orudeckue  mpobiembl. MO -  reHeTudecku
MO (PULIPOBAHHBIE OPTaHU3MBI.

Jemoncmpayuu:

llopmpemwvi: H.W. BaBunos, 1.B. Muuypun, I'./]. Kapneuenko, M.®.
HBanHoB.

Tabnuyer u cxemwr: Kapta «LIeHTpBI TPOMCXOXKIESHUS W MHOT00Opa3us
KYJBTYPHBIX pacTeHui», «[lopoasl TOMAIIHUX KUBOTHBIX», «COpTa KyJbTYpPHBIX
pacrenuit», «OTnanéHHas rudpuausamnus», «PadoTer akagemuka M.D. MBaHoBay,
«lTomumuounaus»,

«O0bekThl  OnoTexHoNoruM», «KilerouHnble KynbTyphl W KJIOHHPOBAHHUE,
«KOHCTpyHnpOBaHUE U TIEPEHOC T€HOB, XPOMOCOM.

Obopydosanue: MyJSKUA TIJI0JI0B U KOPHEIUJIOAOB JUKUX (opM U

KyJbTYPHBIX COPTOB pacTeHHi, repOapuii « CenbCKOX03SIICTBEHHBIE PACTEHUS.

Jlabopamopnsie u npakmuueckue paoomoi:

Oxckypeust «OCHOBHBIE METOJbI U JOCTHXKCHUS CEJCKIMH PACTCHUN U
JKUBOTHBIX  (Ha CEJIEKIIMOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ Yy4acTOK, B TEIUIMYHOE XO3MCTBO, J1abOpaToOpuio
arpOyHUBEPCUTETA WJIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBosrOMOHHAS OHOJIOTHA

[IpennochlIkKiu BO3HUKHOBEHHS 3BOJIOLMUOHHON TEOpPUHU. DBOJIIOLUOHHAS
Teopusi U €€ MecTo B Omosiornu. BiusiHue 3BOJIIOIMOHHON TEOPUHM Ha pa3BUTHE
OMOJIOTHH U IPYTUX HaYK.

CunerenbcTtBa 3Bojtonuu. [laneoHTosmornueckue: MociaeA0BaTEIbHOCTh
MOSIBJICHHST BHJIOB B IMaJCOHTOJIOTUYECKON JIETOMHMCH, TEPEXOAHbIE (OPMBIL.
buoreorpadguyeckue: cxoncTBo U paznuune GpayH u GJop MAaTEPUKOB U OCTPOBOB.

OMOpHOJIOTMUECKHE: CXOJCTBA WU Pa3IMyusi SMOPHOHOB pa3HbIX BHUIOB



MO3BOHOYHBIX. CpaBHUTEIHbHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, AHAJIOTUYHBIC,
PYJIMMEHTApHBIE OpPTaHbI, aTaBU3MbI. MOJEKYIIPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJEJACTBEHHOCTH U OCHOBHBIX METAa0OJMYECKHX MYyTel y Bcex
OpraHU3MOB.

OpomonmonHas teopusi Y. Jlapuna. Ilpeamochliky BO3HUKHOBEHUS
napBUHU3MA. [[BIKyIre CUibl 3BOMIONHWHM BHIOB 1o JlapBuHY (M30BITOYHOE
pPasMHOXXEHUE  TpH OTPAaHUYEHHOCTH pecypcos, HeolpeaenEHHas
W3MEHYHMBOCTh, OOpHOa 3a CyIEeCTBOBAHHE, ECTECTBEHHBINH OTOOD).

Cuntetnueckas teopusi 3Boioiuu (CTD) u e€ OCHOBHBIE
MTOJIOKEHMUS.

Muxkpososronus. [lonysainusa kak eIMHUIA BUAA U 3BOJIIOLIH.

JIBrokyiiye cuibl ((pakTopbl) BOJIOLMK BUAOB B IpHUpojae. MyTallMOHHBIN
npolecc ¥ KOMOMHATHBHAS W3MEHUUBOCTH. [lOMyNsIMOHHBIE BOJHBI U Jpeud
reHoB. M3omsuust 1 Murpanusi.

EctectBennbiit oTOOp — Hampasisiomuid  (aktop sBomoruu.  Dopmbl
€CTECTBEHHOI'0 0TOOPA.

[TprcnocobaeHHOCTh OPraHU3MOB KaK pe3yJabTaT 3Botonuu. [Ipumepsr
IPUCTIOCOOIEHUN y OpraHu3MoB. ApoMop(03bl U UANO-aAaNTallUu.

Bun u BunooOpazosanue. Kpurepuu Buga. OcHOBHBIE (DOPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJIOTrHIeCcKoe.

MaxposBomtonusi.  Popmbl  3BOIONMM:  (puneTuyeckasi, JUBEPreHTHas,
KOHBEpreHTHasi, napajienbHas. HeoOpaTuMocTh 3BONIOIUH.

[IpoucxoxaeHre OT HeclenuaIn3upOBaHHbIX MpeakoB. [Iporpeccupyromas
cnenuanu3auusa. AJanTuBHas paguarius.

Hemoncmpayuu:

llopmpemuwi: K. JIunnen, X.b. Jlamapk, Y. Jlapeun, B.O. KoBanesckuii,
K.M. Bap, 3. I'ekkens, @. Mromiep, A.H. Ceepiios.

Tabauyvl u cxemvi: «Pa3BUTHE OPraHUYECKOTO0 MHUpa Ha 3emiiey,
«3apoAplllid MO3BOHOYHBIX KUBOTHBIX», «ApxeonTepukc», «DopMbl 00pHOBI 3a
CYLLIECTBOBAHUE,

«EcrectBeHHbiii 0T00p», «MHOroo6pasue copToB pacTeHuil», «MHoroobpasue
MOPO/T dKUBOTHBIXY», «[lomynsiumny, «MyTallMOHHAasT W3MEHYUBOCTHY,
«Apomopdo3ely, «Manoananranuny, «O0mas aereHepanus, «JIBmKyImue cuibl
sBostonnny, «Kaprta- cxema mapmipyra nytemectBust Y. Jlapsunay, «bopsba 3a
cymectBoBanue», «lIpucrnoco0ieHHOCT,  opraHu3moBy»,  «leorpadudeckoe
BUI000pa30BaHUE», « IKOJIOTHIECKOE BHI000PA30BAHKE).

Obopydosanue: KOJICKIIUS HACEKOMBIX C PAa3JIUYHBIMU THIIAMH OKPACKH,
Ha0Op MUIOJOB U CeMsH, KoJuleKus «[Ipumepbl 3allIMTHBIX MPUCIIOCOOJICHUN Y
KUBOTHBIX», MOJIelnb «OCHOBHBIE HAIPABJICHHS JBOJIOIMI», 00BEMHAS MOJIEIb
«CTpoeHue ToJIOBHOTO MO3Tra MO3BOHOYHBIX».



buoreorpaduyeckas kapra wmupa, Kowiekuus «DopMbl COXpPaHHOCTHU
UCKOTIaeMbIX J>KMBOTHBIX M pacTeHHit», Monenb anmumkamus «llepekpéct
XpoMocoM», BIaxHble mpemapaTsl «PasButne Hacekomoro», «Pa3Butne
JSTYIIKA», MHKporpernapatr «Jpo3oduna» (Hopma, MyTauuu GOpMbI KPBUIbEB U
OKpPACKH TeJa).

Jlabopamopnsie u npakmuueckue pabomoi:

JlabopaTtopuast padora Ne 1. «CpaBHEeHHE BHIIOB 1O MOP(OIOTHIECKOMY
KPUTEPUION.

JlabopaTtopHas pabota Ne 2. «Onucanue mpHUCIIOCOOICHHOCTH OpPTraHW3Ma
U €€ OTHOCUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHMe M Pa3BUTHE )KU3HH Ha 3emuie

JloHay4dHbIE€ TPEICTABICHUS O 3apOKACHUU KU3HU. HayuHble THMOTE3BI
BO3HUKHOBEHHUS >KU3HM Ha 3emiie: aOuoreHe3 W MaHcrepMus. XuUMUUYEcKas
ABOMIONMS. AOUOTCHHBIA CHUHTE3 OPraHUYECKHX BEIIECTB M3 HEOPTraHMYECKUX.
DKCIEpUMEHTAIBHOE MOATBEPAKACHNE XUMUYECKOM 3BOMOLMH. HayanbHbIe STaribl
ononornyeckoi sBomonuu. 'nnoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE MPOTOKJIETKH. IlepBble KIETKM U UX SBOJIOIUSL.
dopMHUpOBaHUE OCHOBHBIX TPYMII KUBBIX OPraHU3MOB.

PazButne xu3Hm Ha 3emie mno 3paMm U nepuomam. Karapxen.
Apxelickass u TpoTepo3oiickas 3pbl. [laneo3olickas 3pa U €€ NEepUOAbI:
KEeMOPUICKHUM, OPIOBUKCKUM, CUIYPUMCKUM, JEBOHCKHUM, KaMEHHOYTOJbHBINU,
IIEPMCKHH.

Me3so30¥icKas 3pa 1 €€ nepuoIbl: TPHACOBBIN, FOPCKHIA, MEITOBOM.

KaliHo3oMickas 3pa W €€ mepuoabl: NaJCOrC€HOBBIM, HEOIC€HOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTrKa KJIMMAaTa U IeoJIOTHYEeCKUX MpoiueccoB. OCHOBHBIE ATaIlbl
HBOJIIOIIMU PACTUTEIBLHOTO U KUBOTHOTO MHUpa. ApomMop]o3bl y pacTeHUd u
YKUBOTHBIX.

[TosiBnenue, pacuBeT U BBIMUPAHUE TPYI JKUBBIX OPTaHU3MOB.

Cucrema OpraHM4Ye€CKOro MHpPA KaK OTpaKkeHUE HBOMOIUUA. OCHOBHBIE
CHUCTEMATHYECKHUE TPYIIIbl OPTaHU3MOB.

OBOJIIOIMA ~ 4YeJIOBeKa.  AHTpPOINOJOTHs  Kak  Hayka.  Pa3Butue
IIPEJICTABJICHUN O MPOUCXOXKICHUU YeJI0BEeKa. METOIbl M3yUYEeHUs aHTPOIIOTEHE3A.
CxoncTBa W pa3nuyusi 4YeJIOBEKa M KMBOTHBIX. CHCTEMaTHYECKOE IMOJ0KEHUE
YEJIOBEKA.

JBwxymue  cwibl  (dakTopel) — aHTpomoreHeza.  HacnenctBeHHas
W3MEHYMBOCTh W €CTECTBEHHBIN oTOOp. OOIecTBeHHbI o00pa3 KU3HU,
W3TOTOBJICHUE OPYJIUI TPyAa, MBIIIICHHE, PEYb.

OCHOBHBIE CTaJIMH U BETBH BOJIIOIIMHU YEJIOBEKA: aBCTPAIONUTEKH, UenoBek
yMenbld, YenmoBek nOpsaMoxoAsmui, YenoBek HeaHAepTaIbCKuM, YenoBek



pazymHblii. Haxoaku HCKOMaeMbIX OCTAaTKOB, BPEMS CYILIECTBOBAHMS, OOJACTh
pacmnpocTpaHeHHs1, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPY AU

YenoBeueckue pacbl. OCHOBHBIE OOJBIIME pachl:  EBPOINEOHIHAS
(eBpaswmiickasi), Herpo-aBCTpajoujHas  (dKBaTopuaibHas),  MOHTOJOUAHAsS
(a3maTcko-amepuKkaHckas). UepThl  MPUCHOCOOJCHHOCTH  MPEICTaBUTENECH
YeJIOBEYECKUX pac K yCIOBHUSM CYIIECTBOBaHMs. EQMHCTBO yenoBedecKux pac.
Kputuka pacusma.

Jemoncmpayuu:

llopmpemuwi: ®©. Penu, JI. [lactep, A.U. Onapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabauyvt u cxemol: «Bo3HukHOoBeHHE CoJIHEUHON cucTeMbl», «Pa3Butne
OpraHMyeckoro Mupa», «PacturenpHasi KieTka», <«KuUBOTHasi  KIETKay,
«IIpokapuoTuyeckas kieTka», «COBpeMEHHas CHCTeMa OPraHUYeCKOro MHUpPay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHUS YEJIOBEKa M YeJIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MECTa MaJICOHTOJIOTMYECKUX HAXOJIOK  MPEIKOB
COBPEMEHHOI'0 4YeJoBeKa», «JlpeBHeimme moan», «JpeBHue mogm», «llepsbie
COBPEMEHHBIE JIIO/IN», «YeI0BeUeCKUEe pach».

Obopyoosanue:  mymsiku  «lIpoucxoxnaenue  4demoBeka»  (OHOCTBI
aBCTpaJONUTEKa, MUTEKAHTPOIla, HEaHJepTaliblla, KPOMAHbOHIIA), CJICIKH WU
U300pKEHHUSI KAaMEHHBIX OpYIUN NEepBOOBITHONO YeNOBEKa (KaMHHU-YOIIIEPHI,
pyOmiia, ckpebna), TreoXpoHOJoTrHuecKas Tabnuna, KouieKuus «Dopmbl
COXPAHHOCTU MUCKOTIAEMbIX YKUBOTHBIX U PACTCHUIN.

Jlabopamopnsie u npakmuueckue paoomoi:

[Ipaktuueckas padora Ne 1. «/3ydyeHwe UCKOMAEMbIX OCTAaTKOB
pPacTEeHUN W )KUBOTHBIX B KOJUIEKIUSAX).

DKCKypcHs «DBOJIIOLMS OPTraHUYECKOT0 MUpa Ha 3emiie» (B €CTECTBEHHO-
HAyYHBIN WM KPACBEIUECKUI My3€eil).

Tema 3. Opranusmsl U OKpy:Kalouias cpeaa

DKoJIOTHsI KaK HayKa. 3a7auu ¥ pa3elibl 5KOJI0THU. MeToIbl SKOJTIOTUYECKUX
UCCIIEIOBaHHUA. DKOJIOTHIECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpennl oOUTaHMSI OPTraHW3MOB: BOJIHASI, HA3eMHO-BO3IYIITHAS, TOYBEHHAS,
BHYTpHUOpPTaHU3MEHHAsI.

Oxonornueckue ¢akropel. Kimaccudukanus 3K0I0OrHUECKUX (PaKTOPOB:
abnoTHyYecKkne, OWOTHMYECKHE U aHTPOIOTeHHBbIC. JIeHCTBHE HSKOJOTHYECKHUX
(hakTOpOB Ha OPraHU3MBI.

AbGuotnueckue (hakTophl: CBET, TEMIIEPATyPa, BIAXKHOCTH. DOTONEPHOTU3M.
[Ipucnocobnenusi OpraHU3MOB K  JIEWCTBHIO a0MOTUYECKHX  (DaKTOPOB.
buonornueckue puTMsI.

buotnueckue  dakropsl. Buapl  OMOTHYECKMX  B3aMMOJICHCTBUIA:
KOHKYPEHITUS, XUITHUICCTBO, CUMOM03 1 ero ¢opmbl. [lapa3zuTusm, Koormepanus,



MyTyajqu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIN3M,
HeWTpanu3M. 3HaUeHUEe OWOTHMYECKUX B3aMMOJCHCTBUM A CYIIECTBOBAHUS
OpPTraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTEPUCTUKU mnonyiaiud. (OCHOBHbIE TMOKA3aTENN
MOMYJISIIIUU: YUCIEHHOCTh, IUIOTHOCTb, POXKJIA€MOCTh, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[mHaMuka 4uciIeHHOCTU MOMYISIUU U €€ PeryJisiusl.

Hemoncmpayuu:

THlopmpempoi: A. I'ymbonpar, K.®. Pynbe, O. ['ekkens.

Tabauywvl u cxemol: xapta «[Ipupogusie 308 3eMian», «Cpeabl 0OUTaHUS
opranu3MoBy», «®ortonepuoansamy», «llomynsuuny, «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU MOMYJISAnn UHPY30puu-TyPenbkny», «[Inuiespie enm.

Jlabopamopnsie u npakmuueckue paoomoi:

JlaGoparopnas padota Ne 3. «Mopdosorudeckre 0COOEHHOCTH pacTEHUI U3
Pa3HBIX MECT OOUTAHUS.

Jlabopatopnass pabota Ne 4. «BnusiHue cBeTa Ha pPOCT U Pa3BUTHUE
YEPEHKOB KOJICYCa».

[Ipaktiueckass pabora No 2. «llomcdér mMIOTHOCTH MOMYJSIIMA Pa3HBIX
BHUJIOB PACTCHUIN».

Tema 4. Coo0mecTBa U 3K0J0THYECKHE CHCTEMbI

Coo01iecTBO opraHu3MoB — OHoOLeHO03. CTpyKTypbl OMOLIEHO3a: BUAOBas,
MPOCTPAHCTBEHHAs, Tpoduueckass (muieBas). Buabl-momuHanTel. CBA3U B
ouoneHose.

Okosiornueckre cucrteMbl (skocucteMsbl). llonstue 00 »KkocucteMe Hu
ouoreorieHoze. DyHKIIMOHAJIbHBIE KOMIOHEHTHI HSKOCHUCTEMBI: TPOAYIICHTHI,
KOHCYMEHTHI, peayleHThl. KpyroBopoT BemecTB U MOTOK SHEPTUU B SKOCHUCTEME.
Tpoduueckue (muuieBble) YpOBHU 3KOCUCTEMBI. llumieBbie 1Henmu MW CeTu.
OcHOBHBIE TIOKa3aTeNId SKOCUCTEMBbI: OMOMacca, MPOAYKIHS. DKOJIOTHUYECKUE
OUPAMUIBL:  TPOAYKIMHM, YHUCICHHOCTH, Ouomacchl. CBOHCTBAa 3KOCHUCTEM:
YCTOMYHMBOCTb, CAMOpPETYJIsALUsl, pazButue. CyKieccus.

[IpuponHble 3KOCHCTEMBI. OJKOCUCTEMBI 03€p M PEK. IJKOCHUCTEMA
XBOWHOTO WJIM HIMPOKOJIMCTBEHHOTO JIECa.

AHTpONOreHHbIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBL. Y POOIKOCUCTEMBI.
buonornyeckoe u X035UCTBEHHOE 3HAYEHUE arpOdKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak ¢akTop ycroduuBocTu 3KocucteM. CoxpaHeHue
OMOJOTUYECKOTO pazHooOpasus Ha 3emiie.

Yyenue B.U. Bepnaackoro o 6uocdepe. ['panuibl, coctaB u CTpyKTypa
onocheprr. XKuBoe BemectBo u ero Qynkiuu. OcobeHHOCTH OHMOChHEphl Kak
rno0anbHONW 3KOocHCTEeMBbl. JlMHaMHuYecKoe paBHOBECHE W OOpaTHas CBSI3b B
ouocdepe.



KpyroBopoTs! BemecTB 1 OMOreOXMMHUYECKHE LUKIIBI AIEMEHTOB (yriepo/a,
a30Ta). 30HaIBLHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuectBO B Ouochepe 3emin. AHTPONOT€HHbIE W3MEHEHUS B
ounocdepe.

['moGapHBIE SKOIOTHYECKHUE MPOOITIEMBI.

CocymiecTBoBaHUE PUPOJIBI u YeJI0BEYECTBA. CoxpaHneHnue
O1opa3zHo0Opa3us Kak OCHOBA yCTOMUMBOCTH Onocdepbl. OCHOBA pallMOHAIBHOTO
yIpaBiIeHUS] MPUPOIHBIMU pecypcaMH W UX HCIOJIb30BaHUe. JloCTIKeHus
OHMOJIOTHH U OXpaHa MPUPOIBI.

Jemoncmpayuu:

Ilopmpemuwi: A. JIx. Tencnu, B.H. Cykaués, B.I. Bepnaackuii.

Tabauywr u cxemolr: «llumespie nenuw», «bHONEHO3: COCTaB M CTPYKTYypay,
«IIpuponusie coobmiecTBa», «llenu nuTaHus», «IKOJIOTUYECKAs MUPAMUIIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOWHOro Jjeca», «buoneno3s Bogoéma», «ArpoueHo3», «lIpumepHsie
AHTPONOTCHHbIE  BO3JICUCTBUA Ha NOpUPOLY», «BaxkHEHIIME HCTOYHHUKHU
3arpsi3HEHHs] BO3AyXa M IPYHTOBBIX BOI», «[louBa — BakHeilIIasi cOCTaBIISAIOIIAS
ouochepr», «DakTopsl nerpananuu nousy, «llapuukossiii a3hdexTy, «DakTopbl
pPaZMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepb»,
«Pacnipoctpanenne xu3HM B Ouocdepe», «O30HOBBII 3KpaH Ouocheps»,
«KpyroBopot yriepoaa B Ouocdepe», «kKpyroBopot a3ora B Ipupoze».

Oo6opynoBanue: MoJeNb-anmuMKaus « TUMYHbIe OUOIICHO3bI», repOapHii
«PacTtutenbHbie coobIIecTBaY, Koiuiekuuu «buoienos», « Bpenurenu BaxkHEUIINX
CEJIbCKOXO3SICTBEHHBIX KYJIBTYP», TepOapuu M KOJJICKIIUHA PACTCHUIN U dKUBOTHBIX,
MpUHAJJIEKAIIUE K Pa3HBIM SKOJIOTHUYECKUM IpyIinaM oJHOro Buaa, KpacHas kaura
Poccuiickoii ®@enepannn, H300paXKEHUs OXpaHSAEMbIX BHJIOB pAacTEHUH U
YKUBOTHBIX.




IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSI TIPOITPAMMBI TIO
BAOJIOTUU HA YPOBHE CPEJHEIO OBIIETO OBPA3OBAHUSA
(BA3OBBI YPOBEHD)

Cornacio ®I'OC COO ycraHaBiauBarTCd TPEOOBAHMS K pe3yJbTaTaM OCBOCHHS
oOydJaronmuMucs  MporpaMM  CpemHero  o0miero  oOpa3oBaHUs:  JUYHOCTHBIM,
METaINpeIMETHBIM U IPEIMETHBIM.

JINHHOCTHBIE PE3YJIbTATHBI

B cTpykType JIMYHOCTHBIX pEe3yJIbTaTOB OCBOCHUS MpeaMETa « bHOIOTUS» BBIJICIICHBI
CIICMYIONINE COCTABJISAIONINE: OCO3HAHWE OOYYAIONTUMHUCA POCCHUHCKON TpaKaaHCKOMN
MJICHTUYHOCTU — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEICIIEHUIO,
HaJU4Yue MOTHUBAIIMU K OOyYCHHIO OHWOJIOTHHM, ICJICHAIIPaBIEHHOE PAa3BUTHE BHYTPEHHUX
yOeXXJCeHUN JIMYHOCTA HA OCHOBE KIIIOYEBBIX IIEHHOCTEH M HCTOPUYECKUX Tpagulluid
pa3BUTUSI OUOJOTUYECKOTO 3HAHUS, TOTOBHOCTH W CIIOCOOHOCTH OOy4YaroUIUXcCs
PYKOBOJICTBOBATbCSI B CBOEH JEATEIBHOCTH ILIEHHOCTHO- CMBICJIOBBIMM YCTaHOBKAaMH,
OPUCYITUMU  CHCTEME OHOJOTUYECKOTO O0pa3oBaHUs, HaIWYUE HKOJIOTHYECKOTO
MIPaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTD LICJIM U CTPOUTD KU3HEHHBIC TIIaHBI.

JIn4HOCTHBIE pe3ybTaThl OCBOCHUS ITpeaAMeETa « BUOTOTHS» TOCTUTAIOTCS B €UHCTBE
y4eOHOM U BOCHHUTATEIBHON JEATEJIBHOCTH B COOTBETCTBUM C TPAAUIMOHHBIMU
POCCUWCKUMH  COIMOKYJIBTYPHBIMH, HMCTOPUYECKMMH M JIYXOBHO- HPABCTBCHHBIMHU
[IEHHOCTSIMH, IPUHATHIMH B OOIIECTBE ITPaBUJIAMH ¥ HOPMaMHM TTOBEJICHUS ¥ CIIOCOOCTBYIOT
nmpoueccaM CaMOIIO3HAHUSI, CAMOBOCIUTAHUS W CaMOpPAa3BUTHS, PA3BUTHS BHYTPEHHEU
MO3ULUH JIMYHOCTH, MATPUOTU3MA, YBAKEHUS K 3aKOHY U MPABOIMOPSAIKY, UEIIOBEKY TPy
U CTapilieMy MOKOJEHUIO, B3aUMHOTO YBa)KEHUs, OEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY
HACJIEUIO ¥ TPAIUIMSIM MHOTOHAIMOHAIIBHOTO Hapoaa Poccurickon denepanuu, mpupoie
Y OKPY’KAIOILIEH cpeae.

JInyHOCTHBIE pe3yabTaThl OCBOCHHUSI Y4eOHOTO mpeameTra «buosorus» g0KHBI
OTpakaTh  TOTOBHOCTh M CIIOCOOHOCTh  OOydYaromMXcsi  PYKOBOJCTBOBATHCS
copMHUpPOBAHHOM BHYTPEHHEH MO3UIIMEH TUIYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHUEHTAIIHNH,
MO3UTHUBHBIX BHYTPEHHUX YOEKIEHUH, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM I[EHHOCTSIM
POCCHIICKOTO O0OIIeCTBa, PACIIMPEHUE >KU3HEHHOTO OIbITa W OIbITa JESTCIbHOCTH B
MPOLECCE pear3alui OCHOBHBIX HAIPABJICHUW BOCIHUTATEIBHON AEATEIBHOCTH, B TOM
YHUCJI€ B YaCTHU:

1) rpaxaaHCcKOro BOCIIMTAHUS:

c(OPMHPOBAHHOCTh TPAKIAHCKOW TO3UIMK OOYy4YaIOIIerocss Kak AaKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMCKOT0 OOIIECTBA;

OCO3HAHHUE CBOUX KOHCTHUTYIIMOHHBIX TpaB M OO0S3aHHOCTEH, YBaOKCHHE 3aKOHA M
MPaBONOPSIAKA;



TOTOBHOCTh K COBMECTHOW TBOPYECKON NEATEIBbHOCTH NPU CO3JAHHHM Y4E€OHBIX
IPOEKTOB, PEUICHUH y4eOHBIX M MO3HABATEIbHBIX 3a7a4, BBIMOJIHEHUH OMOJOTHYECKUX
HKCIEPUMEHTOB;

CIIOCOOHOCTh ONpPENENsATh COOCTBEHHYIO MMO3MIMIO MO OTHOUICHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBIICHSATH €€;

YMEHUE YYHUTBHIBATH B CBOMX JCHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJEH C pa3sHbIMH YOEKICHUSMHU, KYJbTYPHBIMH ILIEHHOCTSMH U
COLMAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IPOIIECCE COBMECTHOIO BBIMOJHEHUS YUYCOHBIX,
ITIO3HABATEIIbHBIX U HCCIIEOBATENIBCKUX 3a4a4, YBAKUTEIBHOTO OTHOLIEHUS K MHEHUIO
ONIOHEHTOB MPU OOCYKIEHNUN CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COIEPKAHUS;

TOTOBHOCTBH K TYMAaHUTAPHON U BOJIOHTEPCKOM JAEATEIBHOCTH;

2) MATPHOTHYECKOTO BOCIIUTAHUS:

C()OPMUPOBAHHOCTb POCCUHCKON TIpa)XTaHCKOW MJIEHTUYHOCTH, NaTpUOTHU3MA,
YBaXKEHHMS K CBOEMY HAPOAY, 4YyBCTBA OTBETCTBEHHOCTH Iiepe]l POAMHOM, rOpIOCTH 3a CBON
Kpaii, CBOX0 PonnHy, CBOM S3BIK U KYJIBTYPY, HPOIIJIOE U HACTOSIIEE MHOTOHAIMOHAIIBHOTO
Hapozaa Poccuu;

LIEHHOCTHOE OTHOIIEHHE K NPHUPOJAHOMY HACIEIWI0 M NaMATHUKaM IPHUPOJBI,
NOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPYIE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCUUCKHX YYEHBIX B CTAHOBJIEHHUE U Pa3BUTHE
OMOJIOTMHY, MOHMMAHUS 3HAYE€HHUs] OMOJIOTMH B MO3HAHWM 3aKOHOB NPHUPOABI, B KU3HU
YeJIOBEKa U COBPEMEHHOTO 00IECTBa;

uaeiHas yOexaEHHOCTb, TOTOBHOCTh K CIyKeHHI0O U 3amure OTteuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHWS

OCO3HaHWE JYXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapoaa; CcHOpMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUs, 3TUYECKOI0 IIOBECHNUS;

CHOCOOHOCTh OIIEHMBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIE PpELICHMUS,
OPHUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYyLIEro;

OTBETCTBEHHOE OTHOLICHUE K CBOMM pOAUTENAM, CO3JAHUI0 CEMbH HAa OCHOBE
OCO3HAHHOTO NPUHATHUS LIEHHOCTEW CEMEWHOM KW3HU B COOTBETCTBUM C TPAJULIHSIMHU
HapoaoB Poccuu;

4) 3CTeTHYECKOr0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOILIEHWE K MHUpPY, BKIIOYAs OCTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOLLIECHU;

IIOHMMAHUE SMOLIMOHAJIBHOIO BO3JECUCTBUSA KUBOM INPUPOABI M €€ LEHHOCTH;
TOTOBHOCTh K CAMOBBIP@KEHHIO B Pa3HBIX BUIAX UCKYCCTBA, CTPEMIICHHE MPOSBIISITH

Ka4ueCTBa TBOPYECKOW JIUYHOCTH;



5) ¢pusuyeckoro BocnUTaHHS, (POPMHUPOBAHHUSL  KYJIbTYPbl  310POBbSI W
IMOIMOHAJIBLHOIO 0JIaronoJyYns:

MOHMMAaHUE W pealiu3allyds 3I0pOBOTO M 0Oe30macHoro obpasza KU3HU (340pOBOE
MUTaHUE, COOJIOJICHHUE THUTMEHUYECKUX IPaBWI U HOPM, COaJaHCUPOBAHHBIM PEKUM
3aHSATUM M OT/BIXA, PEryssipHas ¢hu3uvecKas akTUBHOCTD), O€pEKHOT0, OTBETCTBEHHOTO U
KOMITETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DH3NYECKOMY M TICHXUYECKOMY 37]0POBBIO;

MOHMMAHHUE I[IEHHOCTH MPaBUJI UHAMBUAYAIBHOTO M KOJUIEKTUBHOrO 0O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCJICICTBUM M HETIPUATHS BPEIHBIX MTPUBBIYEK (YIIOTPEOICHUS aTKOT OIS,
HAapKOTHKOB, KYpEHHS);

6) TpyA0BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYAO0JIIO0UE;

FOTOBHOCTh K AaKTUBHOM JIESITEIBHOCTH TEXHOJIOTUYECKOW U  COI[MAJIbHOU
HaIPaBJIICHHOCTH, CIIOCOOHOCTh HWHHIIMUPOBATh, IUIAHUPOBATh M CaAMOCTOSTEIBLHO
BBITIOJTHSTH TaKyIO JAESATEIbHOCTD;

WHTEpEC K pasinuuHbiM cdepaM MOpodecCHOHATbHON JeATeNbHOCTH, YMEHHUE
COBepIIaTh OCO3HAHHBIA BBHIOOp Oyaymed mpodeccuu W peain30BBIBaTh COOCTBEHHBIC
YKU3HCHHBIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO M CaMOOOPa30BaHHUIO Ha MPOTSHKECHUU
BCEM KU3HU,

7) IKOJOrHYECKOTr0 BOCIIUTAHMS:

HKOJIOTHYECKH 11e71ec000pa3HOe OTHOIISHHWE K MPHUPOJIe KaK MCTOYHUKY KU3HU Ha
3emJie, OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIIIEHUE YPOBHS YKOJIOTHYECKOU KYIbTYphI: MPUOOPETEHUE OTbITA IJTAHUPOBAHUS
MTOCTYIIKOB M OLICHKU UX BO3MOXHBIX TTOCIEACTBUH JJIs1 OKPYKAIOIEH CPEbI;

OCO3HAHHUE TII00AIBHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIEM U yTel UX PEIICHHUS;

CIIOCOOHOCTh MCIIOJIB30BaTh MPUOOPETaeMble NPH H3YYCHUHW OWOJIOTHH 3HAHUS U
YMEHHUsI TIPH pEIISHUHM TPOOJIeM, CBS3aHHBIX C PallMOHAIBHBIM IPUPOJIONOIH30BAHUEM
(cobmroieHue MmpaBuil MOBEJACHUS B MPUPOJIE, HAMMPABICHHBIX HA COXPAHEHUE PABHOBECHS
B DKOCHCTEMAX, OXpaHy BUIOB, IKOCUCTEM, OHOChEpPHI);

AKTUBHOE HENMPUATHUE IEUCTBUM, IPUHOCAIIMNX BPE OKPYKAIOLIEH NPUPOIHOU Ccpere,
yYMEHHE MPOrHO3UPOBATH HeOJIaronpusITHIC AKOJIOTHYECKUE MOCJIC/ICTBUS
MPEANTPUHUMAEMBIX JICMCTBUM U MIPEAOTBpAIATh UX;

HAJIMYKME PA3BUTOTO KOJOTMYECKOTO MBIIUIEHHUS, SKOJIOTUUYECKON KYJIbTYPHI, ONbITA
JESITEIbHOCTH SKOJIOTUYECKOM HAIMpaBICHHOCTH, YMEHHMS PYKOBOJICTBOBATHCA HMH B
IT03HABATEIbHOW, KOMMYHUKATUBHOW U COLIMATIBHOW MPAKTUKE, TOTOBHOCTU K YYaCTHUIO B
MPAKTUYECKOMN JeATEIbHOCTH SKOJIOTHUYECKOW HAIIPaBICHHOCTH,



8) eHHOCTH HAYYHOTI'0 MO3HAHUS:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKu U OOLIECCTBEHHOM IPAKTHUKH, OCHOBAHHOIO Ha JUAJOre KYJbTYp,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUPE;

COBEpIICHCTBOBAHUE SI3BIKOBOM UM  UYUTATENIbCKOM KYyJIbTYpbl KaK CpeACTBa
B3aMMOJICUCTBHS MEXY JIFOJAbMU U IO3HAHUS MUPA;

NOHMMaHUeE crieupuKU OMOJIOTUN KaK HAyKH, OCO3HAHUS €€ poyid B (POPMUPOBAHUU
pPalMOHAJIBbHOIO HAYYHOTO MBIIUIEHHS, CO3JaHUU IIEJIOCTHOIO IIPEJCTaBICHUs 00
OKpY)XaloIlleM MHpE KaK O €IUHCTBE MPUPOJbI, YEJIOBEKa M OOIIECTBa, B IO3HAHUU
OPUPOAHBIX 3aKOHOMEPHOCTEM M pPEIIeHMH MNpoO0JIeM COXpPaHEHUS MPUPOJHOTO
paBHOBECHS;

yOEeXKIEHHOCT, B 3HAYUMOCTH OHMOJIOTMM [JIsi COBPEMEHHOW LMBWIM3ALUU:
o0OecrieyeHUss HOBOI'O YPOBHS Pa3BUTHSA MEAMIMHBI, CO3JaHME NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX pEIIaTh PECypCHbIE MPOOJIEMBbl PA3BUTHS YEJIOBEUYECTBA,
MOMCKA IMyTEH BBIX0/1a U3 INI00ANBHBIX KOJOTHUECKUX MTPOOJIEM U 0OecTiedeHUs Iepexo1a
K YCTOWYMBOMY pa3BUTHIO, PAIMOHAIIBHOMY HCIIOJIb30BAHUIO MPUPOJHBIX PECYPCOB U
(OpMUPOBAHNIO HOBBIX CTaH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B IOJIYYEHUU OMOJIOTMYECKUX 3HAHUN B LIENSAX MOBBILICHUS
oOmiel KyJapTypbl, €CTECTBEHHO-HAyYHOM TI'pPaMOTHOCTH, KakK COCTAaBHOM 4YacTH
(YyHKIHMOHATIBHOM TPAMOTHOCTH OOy4Yaromuxcs, popMupyeMoi Ipu U3y4eHUru OUOJIOTHH;

MOHUMAaHUE CYIIIHOCTH METOJ0B MMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaX,
CIIOCOOHOCTH HCIIOJIb30BATh MOJIydYaeMble 3HAHMS JUIsl aHaiIu3a U OOBSICHEHUS SIBJICHUN
OKpY>KaoIIero MUpa U MPOUCXOASIINX B HEM U3MEHEHUH, yMEHUE 1e1aTh 000CHOBAaHHbBIE
3aKJIIOYEHUS] HA OCHOBE HAyUYHBIX (PAKTOB M MMEIOLIMXCS TaHHBIX C LEJIbI0 MOIYYEHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITENIBHO MCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS JIs PEIICHUS
npo6JieM B PEaNbHBIX KU3HEHHBIX CUTYAILIUSX;

OCO3HAHME IIEHHOCTH HAYYHOW JEATEIBHOCTH, TOTOBHOCTh OCYILECTBIIATH
MPOEKTHYIO U HUCCIIEIOBATENBCKYIO AEATEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CLIOCOOHOCTh K HEMPEPHIBHOMY 00pa30BaHUIO U CaMO0Opa30BaHUIO, K
AKTUBHOMY IOJIYY€HHIO HOBBIX 3HAHWH MO OMOJIOTMU B COOTBETCTBUU C YKU3HEHHBIMU
MOTPEOHOCTSIMU.

METANPEAMETHBIE PE3YJIbTATBI

MeranpenMmeTHble  pe3ysbTaThl OCBOEHUS ydeOHoro mpeamera «buomorus»
BKJIIOYAIOT:  3HAaYMMble  JJI1  (OpMHpOBaHUS ~ MHUPOBO33PEHUS  OOYUaAOIIUXCS
MEXIUCITUTUTMHAPHBIE  (MEXKIPEIMETHBIE) OOIEHAyYHbIC TOHSATHSA, OTPAXKAIOIINE
LEJI0CTHOCTh HAyYHON KapTUHBI MUpa U ceUM(PUKY METOJOB MO3HAHUS, UCIIOJIb3yEMbIX B
€CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHs, BJIEHUE, MPOLECC, CUCTEMA, HAyYHbIN (axT,
NPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIEI0BaHWEe, HaOII0/IeHHE,
U3MEpEHHe, OKCIEPUMEHT ©  JPYruX), yHHUBEpCalbHbIE y4dyeOHbIE JCHCTBUSA



(mo3HaBaTeIbHBIE, KOMMYHUKATUBHEIE, PETYJISITUBHBIE), o0ecrneunBaroIme
dopmupoBanre (HYHKIMOHATBHOM TIPAMOTHOCTH UM  COLUMAIBHOW  KOMIETCHIIMU
oOyuaromuxcs, CHOCOOHOCTB oOyJaromuxcs UCIIOJIb30BaTh OCBOCHHBIE
MEXIMCUUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS U YHUBEPCAIbHbIC YUEOHbIE JEMCTBUS
B [103HABATEJIbHOW U COLIUAIIBHON IPAKTUKE.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Ba3oBnle Jjornyeckue a1eiicTBUA:

CaMOCTOATENBHO (hOPMYITUPOBATH U AKTYaJIU3UPOBATH MPOOIEMY, paccMaTpUBaTh €€
BCECTOPOHHE;

WCITOJIB30BaTh TIPU OCBOCHUHW 3HAHWHA MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHAIN3a,
CUHTE3a, CPaBHEHMUS, KiIaccuukaiuu, o000IIeH s ), PACKPBIBATh CMBIC OUOJOTUYECKUX
NOHATUN (BBIACNSATh WX XapaKTEpHbIC MPU3HAKHU, YCTAHABIMBATH CBSI3U C JPYTUMU
MOHATHUSIMU);

OTIPEIEIIATh TSN JAeATEILHOCTH, 3a/1aBasi MapaMeTPhl M KPUTEPUN UX TOCTHKCHHUS,
COOTHOCHUTH PE3yJIbTAThI ICITCIEHOCTH C TIOCTABIICHHBIMU IIEIISIMHU;

UCITIOJIb30BaTh OUOJIOTUYECKUE TOHSITHS JUIsl OObSICHEHUSI (PAKTOB M SBJICHUM KUBOMN
IPUPOBL;

CTPOUTH JIOTHUECKHE paCCyKJeHUs (MHAYKTHBHBIC, JIEAYKTHUBHBIC, MO aHAJIOTUH),
BBEISIBIIATH 3aKOHOMEPHOCTH ¥ TMPOTHBOPEUYHS B pPacCMaTPUBAEMBIX  SBJICHHUSX,
(GhOpMYITMPOBATH BBIBOJIBI M 3aKITIOUEHUS;

MPUMEHSTH CXEMHO-MO/IEIbHBIE CPEICTBA JIJIS TPEACTABJICHUSI CYIIIECTBEHHBIX CBA3EH
U OTHOIIEHUHN B M3Y4aEMBIX OMOJIOTUUECKHX O0OBEKTaX, a TAaKKe MPOTUBOPEUUN Pa3HOTO
poa, BBISIBIICHHBIX B Pa3IMYHBIX HH(OPMAIIMOHHBIX HCTOYHUKAX

pa3palaTbiBaTh IJIaH pEIICHUS MpoOJeMbl C Y4E€TOM aHaliM3a HWMEIOUIUXCS
MaTepHATbHBIX ¥ HEMAaTepHUATbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBBI B ICSITEIILHOCTh, OIIEHUBATH COOTBETCTBUE PE3YIIHTATOB IETISIM,
OIICHUBAThH PUCKU TMOCIIC/ICTBUM JEATEILHOCTH;

KOOPJIMHUPOBATh WM BBITIOJNHITH PAa00Ty B YCIOBHSAX PEATbHOTO, BUPTYaJTbHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

ba3oBble uccienoBare/ibCKue 1eHCTBUSA:

BJIAJCTh HAaBBIKAMHU Y4YEOHO-MCCIEAOBATEILCKOM W TIPOEKTHOW JESITEIBHOCTH,
HaBBIKAMU pa3penieHus MmpoodsieM, CIIOCOOHOCTBI0O U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
MOMCKY METOJIOB PEIICHUS TPAKTUYCCKUX 3a7ad, MPUMEHCHHUIO Pa3IUYHBIX METOOB
MO3HAHUS,

WCITIOJIB30BATh PA3JIMYHbBIC BUJBI IEATEILHOCTH 10 MOJTYYEHUIO HOBOTO 3HAHUS, €TO
WHTEPIPETALNH, MPEOOPA30BAHUIO U MMPUMEHCHUIO B YYCOHBIX CHUTYallMsIX, B TOM YHCIIE
P CO3/TaHUH YICOHBIX M COITMATBHBIX TIPOCKTOB;

dbopMHpOBaTh HAYYHBIM THUMN MBIIIJIEHUS, BIAJAETh HAYYHOW TEPMHUHOJIOTHEM,
KITFOUEBBIMU TTOHSATUSMU U METO/IAMH;



CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIC 33a/1a4u B 00pa30BaTEILHOMN JIEATETLHOCTH
Y )KU3HEHHBIX CUTYaITUsX;

BBISBJISITH TTPHUYMHHO-CJICJICTBEHHBIC CBS3M W aKTyaJIW3UPOBATh 3a7ady, BBIIBHTATh
THIOTE3y €€ pelieHus, HaXOAUTh apryMEHTHI JUUIsl T0Ka3aTelbCTBA CBOMX YTBEPIKICHUM,
3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TOJIYYCHHBIC B XOJIC PEIICHHUS 3aJadd Pe3yibTaThl, KPUTHUYCCKH
OIICHUBATH X JIOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHECHNUE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISTH IeJICHAPABICHHBIN MTOMCK TIEPEHOCA CPEJICTB U CITIOCOOOB JICHCTBUS B
po(ecCHOHANBEHYIO CPENY;

YMETh TEPEHOCUTh 3HAHWUS B TIO3HABATEIBHYI0 M TPAKTUYECKYIO OO0JacTu
KU3HEICATCITHHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC UJCH, MIPEJiaraTh OPUTHHAIBHBIC TTOJIXO/IbI U PEIICHUS, CTABUTh
POOJIEMBI U 3a/1a4YH, IOMTYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ unpopmaunmeii:

OPUEHTHUPOBAThCS B PA3IMUHBIX HCTOYHHMKAX HHQOpManuu (TEKCTe Y4eOHOro
ocoOusi, HAYYHO-TIOMYJISIPHOU JIUTEepaType, OMOJOTUUECKUX CIOBApSX M CIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax NaHHbIX, B IHTepHeTe), aHaTu3upoBaTh HHPOPMAIIUIO PA3TUIHBIX
BUIOB M (GOpM TIPENCTaBIICHUS, KPUTHYCCKH OIICHUBATH €€ JIOCTOBEPHOCTH U
HEMPOTUBOPEYHBOCT;

bopMyIMpOBaTh 3aMPOCHl U MIPUMEHSATh PA3IMYHbIE METOJIBI MPU MOUCKE U O0TOOpE
ounosioruyeckor nHGpopMaru, He0OOXOAUMOM TSI BBITIOJIHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh  ONBIT  HWCIOJB30BaHUS  MHPOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHHA, COBEPIICHCTBOBATh KYJIbTYPY AaKTHBHOTO WCIOJB30BaHUS Pa3IMIHBIX
TTOMCKOBBIX CHCTEM;

CaMOCTOATENILHO BBIOMPATh ONTUMAJIbHYIO (POpMY MpefcTaBiICHUS OMOJIOTUYECKOM
uHdopmaruu (cxemsl, rpadyKy, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U IPYTOE);

MCIIOJIB30BaTh HAyYHbBINA SI3BIK B KaU€CTBE CPENICTBA MpU paboTe ¢ OMOJOTMYECKOU
uHopMaIueli: MPUMEHATh XUMUYECKHe, (U3NYeCKHe M MaTeMaTHYEeCKUE 3HAKU U
CUMBOJIBI, OpMyIIBI, a00peBUATYPYy, HOMEHKIIATYPY, UCIIOIL30BaTh U MPEOOPA30BHIBATH
3HAKOBO-CHMBOJIMYECKHE CPEICTBA HATJISTHOCTH;

BJIAJICTh HaBBIKAMHU PACIIO3HABAHUWS W 3alUTHI WH(OpMaIuu, WHPOPMAIMOHHON
0€30MacHOCTH JTUYHOCTH.

KoMMmyHuKaTHBHbIE YHHBeEPCAJIbHbIE YueOHbIEe 1eiCTBUSA

Oo01menue:

OCYIICCTBJIATh KOMMYHHUKAIIMK BO BCeX cdepax >KM3HU, aKTUBHO y4acTBOBATh B
JMAJIOTe WUIH JUCKYCCHHU TIO0 CYIIECTBY OOCYKIaeMOl TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI,
BBICKa3bIBaTh CYXKJICHUS OTHOCUTEIHLHO BBIMTOIHCHUS TIpeIjIaracMon 3a/1auH,



YUYUTBHIBATh MHTEPECHI M COIIACOBAHHOCTh MO3WLHKM APYTrUX YYACTHUKOB
JMasnora Wik JUCKyCCUN);

pacro3HaBaTh HeEBepOaJbHbIE CpEACTBA OOIIECHMS, TOHMMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIUKTHBIX CHUTYallWH,
YMETb CMATYaTh KOH(M)IUKTHI U BECTH MEPErOBOPHI;

BJIAJCTh Pa3IMYHBIMU CHOCOOAMHU OOIIEHUS M B3aUMOJICUCTBHS, TTOHUMATh
HaMEpEHUs IPYTUX JIOJEH, MPOSBIATh YBAKUTEILHOE OTHOILIIEHUE K COOCCEAHUKY
U B KOppPEeKTHOMH hopme popMynrpoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB.

CoBMecTHasI 1eSITEJILHOCTD:

MIOHMMATh W KCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUSA MPHU PEIICHUN Y4eOHOH 3a1auH;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHI C y4€ToM OOLIMX
WHTEPECOB, U BO3MOKHOCTEHN KaX0r0 YieHa KOJJICKTHBA;

IPUHUMATh LEJIW COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHUPOBATh ACHUCTBUA MO €€ MNOCTHKEHHUIO: COCTABIISITh IUIAH JEUCTBUM,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKJaTh pPe3yJbTaThl
COBMECTHOM paboThI;

OLIEHMBATh KA4ECTBO CBOETO BKJIAJa U KAX/I0I0 YYaCTHUKA KOMaHbl B OOILINI
pE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npemjiaraTh HOBBIE IPOEKTHI, OLICHMBaTh HWJEU C TMO3WLUKA HOBH3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh ITO3UTHUBHOE CTPATETMYECKOE ITOBEAEHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusamnus:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS Ui BBIABICHUS MpOOJIEM M HX
pEIIeHUs B )KU3HEHHBIX U yUeOHBIX CUTYyaITUsX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKU B CBOUX JEHUCTBHUSIX M MOCTYIKAaxX MO OTHOUIEHHUIO K >KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATEJIBHO OCYILIECTBIISATh MO3HABATEIbHYIO JEATEIIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlaud B 00pa3oBaTeIbHOM
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

CaMOCTOATENILHO COCTABJISTH IJIaH PEMICHUS TPOOJIEMBI C YUETOM UMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOYTCHUIA;



JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
penieHue;

OIICHUBAThH IPHOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TMPOSIBICHUIO HIMPOKOW SPYAMUIIMH B
pa3HbIX O00JaCTSIX 3HAHWM, MOCTOSHHO TOBBINIATH CBOM OOpa30BaTEIbHBIM U
KYJIbTYPHBI YPOBEHb.

CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JICSITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LESIM;

BIAJCTh HABBIKAMHM  IO3HABATENbHON  pedJeKkcud KaKk  OCO3HAHUs
COBEpIIAEMBIX JCHUCTBUA M MBICIUTENBHBIX MPOILECCOB, WX pPE3yIbTaTOB U
OCHOBAHUM, MCIOJIL30BATh MPUEMBI PePICKCUM ISl OLIEHKU CHUTYalluu, BhIOOpa
BEPHOT'O PELICHUS;

YMETh OLICHUBAaTh PUCKU U CBOCBPEMEHHO IPUHUMATH PELICHUS II0 HX
CHUKEHHIO; IPUHUMATh MOTUBBI U APTYMEHTHI JPYTUX MPU aHAIU3E PE3yJIbTaTOB
JIESITETbHOCTH.

IIpunsTue cedst M APyrux:

MPUHUMATH Ce0sl, TOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

MPUHAMAaTh MOTHBBI M apryMEHTbl JPYTMX NpPU aHalIu3€ pe3yJbTaToB
NEeATEeIbHOCTH; PU3HABATh CBOE MPABO U MPABO APYTUX Ha OIMIMOKY;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUHU APYTOro YeJIOBEKA.

MNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTarhl OcBoeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduyeckue st yueoHoro npeamera «buonorus
Hay4YHbIC 3HAHWSI, YMEHUS U CITOCOOBI IEHCTBUI MO OCBOCHUIO, HHTEPIPETAINHA U
npeoOpa30BaHUI0 3HAHWM, BUBI JCSITEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWW B PA3MYHBIX yU4E€OHBIX CHUTYallUAX, a TaKKe B peajbHBIX
KU3HCHHBIX CUTyaIlUsX, CBA3aHHBIX ¢ Owuosorued. B mporpamme mpeameTHbIe
PE3yNbTAThl IPEACTABIICHBI IO TO1aM 00yUYEHUSI.

[TpenmeTHbIe pe3yabTaThl OCBOeHUS yueOHoro npeamera «buomorus» B 10
KJjlacce

JOJKHBI OTPAXKAaTh:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KApTUHBI MUPa U HAYYHOI'O MHUPOBO33PEHHS, O BKJIAJAE POCCUUCKUX U



3apyOeXKHBIX YYEHBIX- OHOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHOM
I'PaMOTHOCTH 4Y€JI0BEKa JUIsl pEIICHUs dKU3HEHHBIX 3a7a4;

YMEHHME PACKPBIBaTh COAEpKAHME OHUOJOIMYECKUX TEPMHHOB M IOHSTHM:
KHU3Hb, KJIIETKA, OPraHu3M, MeTa00JIn3M (0OMEH BELIECTB U MPEBPAILICHUE SHEPTUH),
roMeocTtas (caMoperyisinus), YpPOBHEBas OpraHu3alus JKUBBIX  CHCTEM,
CaMOBOCIIPOU3BeEIeHUE (PENPOAYKIIMS), HACIEICTBEHHOCTh, U3BMEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE H3JIaraTh OWOJIOTMYECKHE TEOpUHU (KJIETOYHAsA, XpOMOCOMHas,
MyTallMOHHAs, LEHTpaJibHasg JOrMa MOJIEKYJIpHON Ouostorun), 3akoHbel (I
Menpens, T. Moprana, H.J1. BaBunoBa) u ydenus (o0 ueHTpax MHOrooOpasus u
IPOUCXOXKIECHUS KylbTypHbIX pacTeHuid H.W. BaBunosa), onpenensTe rpaHULbl UX
IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHUE BIIAJIETh METOJIJAMUA HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMHMCAHHUE YKUBBIX CHUCTEM, IPOLECCOB W SIBICHUI, OpraHu3aius U MNpOBEICHUE
OMOJIOTMUYECKOT0 SKCIIEPUMEHTA, BbIIBUYKEHUE TUIIOTE3b], BHISIBJICHUE 3aBUCUMOCTH
MEXy HCCIAEAYEMbIMH BEJIUYMHAMHU, OOBSICHEHHE IOJYUYEHHBIX PpEe3yibTaTOB,
UCIOJIb30BaHHBIX HAYYHBIX MOHSITHM, TEOPUI U 3aKOHOB, YMEHHUE JI€NaTh BbIBOJIbI
Ha OCHOBAHMH MOJTYYEHHBIX PE3YJbTATOB;

YMEHUE BBIIECNATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK IMPOKApUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB W NpPEBpALICHMs] HEPTUU B KIIETKe, (pOTOCHHTE3a,
IJIACTUYECKOT0 W SHEPreTHYeCKoro OOMEHa, XEMOCHUHTEe3a, MHUTO03a, Meno03a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAMBUAYAJbHOTO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHE MPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSICHEHUS OMOJOTHYECKHX
IPOLIECCOB U SIBJICHUU, JJIsl MPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HH C LeJbl0 obecredeHus: Oe30MacHOCTH CBOETO 30pOBbS M 370POBBSA
OKPYXAaIOLUX JOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOJIHON cpene, NMOHUMaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA Uil  PAlMOHAIBHOTO
IPUPOIOTIOIB30BAHUS;

YMEHUE pellaTh JJIEMEHTAPHbIE TE€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHuEe, COCTaBIATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAHMs IJIsl MpelCKa3aHUsl HaclIeJOBaHMS MPU3HAKOB Y
OpPraHH3MOB;

YMEHUE BBIMOJIHATh J1TA0OPATOPHBIE M MpPaKkTUYeCKue pabdoThl, COOIIOIAThH
npaBuiia npu padbote ¢ ydeOHbIM U J1a00paTOpHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHYECKH OICHUBAaTh W HWHTEPIPETHPOBATH WHGPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3



Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(pOpPMAILIUU, HAYYHO-TIOMYJISIPHBIE
MaTepHuabl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUN B OMOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTUH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE IIMCHMEHHBIC M YCTHBIE COOOIICHUS,
00001ass OMOJIOTHYECKYI0 HH(POPMAIMIO W3 HECKOJIBKUX HUCTOYHHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUITHBIN armapaT OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUs yueOHOro mpeameta «buonorus» B 11
KJIacce JOJDKHBI OTPaKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTUHBl MHpa M HAYYHOTO MHPOBO33PEHHMS, O BKIIAJE POCCHUUCKUX U
3apyOEKHBIX YUYEHBIX- OHMOJIOTOB B pa3BUTUE OUOJNOrUH, (YHKIIMOHATIBHON
IPAMOTHOCTH YEJIOBEKA VISl pEIICHUS dKU3HEHHBIX 337124,

YMEHUE PACKPBIBATh COJEPKaHNE OMOTOTUYECKUX TEPMUHOB U TIOHSITHI: BUI,
NOMyJsKsg, TeHOGOHA, DBOJIONMS, ABWXKYIIME CHIBI ((aKTOpbl) SBOJIOLUU,
IPUCIIOCOOIEHHOCTh OPraHMU3MOB, BHJI000pAa30BaHME, SKOJIOTMUYECKUE (DAKTOpBHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IIeMd  MUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OuoreoneHos, ouocdepa;

YMEHHME WH3jaraTh OHOJOTHYECKHE TEOpUHM (SBONIONMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapieBoro cxonactsa K.M. bapa, ueperoBaHus riaBHbIX HAIPABJICHUA U ITyTEH
sBostonn A.H. CeBepiioBa, yuenus o 6uocdepe B.. Bepnaackoro), onpenensith
TPaHUIIBI X PUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHUE BJIAJIETh METOJIaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, NPOIIECCOB M SBJICHHM, OpraHU3alis U TMPOBEICHHE
OMOJIOTHYECKOTO SKCTIEPUMEHTA, BBIIBIYKEHUE TUTIOTE3bI, BBISIBJICHHE 3aBUCUMOCTH
MEXIYy HCCICAYEMbIMH BEIUYUHAMHU, OOBSICHEHHE IMOJNYyYEHHBIX pPE3yIbTaToB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHHE JI€JaTh BHIBOJIbI
HA OCHOBAHHH TMOJTYUYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICIATH CYIIECTBEHHBIC TPU3HAKU CTPOEHUS OHOJOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJAWNA, MPOAYLIEHTOB, KOHCYMEHTOB, pEIyICHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYHMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHI000pA30BaHMS, MPHCIOCOOIECHHOCTH
OpPraHU3MOB, JICUCTBHS DKOJOTHYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEpeHOca
BEIIECTB M TIOTOKAa DHEPTMH B JKOCHCTEMax, AHTPOMOTEHHBIX HM3MCHEHHH B
HPKOCUCTEMAxX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
LIMKIIOB B Ouocdepe;



yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS sl OOBSCHEHUS OMOJOTUYECKUX
MIPOILIECCOB W SIBJICHUM, IJIS1 NPUHATHUS MPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
JKU3HM C 1IeJIbI0 o0ecreyeHus: Oe30MacHOCTH CBOETO 3/I0pPOBbsI U 370POBbSA
OKpPYXAaIOLIUX JIOAEH, COOMI0IEHNs HOPM IPAMOTHOTIO IMOBEJICHUS B OKPYKAIOIIEH
OPUPOAHON cpele, MOHMMaHUE HEOOXOIMMOCTH MCIOJb30BAHUS JTOCTUKEHUN
COBPEMEHHOW OMOJIOTUH ISl pAallUOHATBHOTO MPUPOI0NI0JIb30BAHUS;

YMEHHUE pelaTh 3JIEMEHTapHbIe OMOJIOTUYECKHUE 3a/laud, COCTaBISTh CXEMBbI
MepEeHOCca BEIIECTB U YHEPTUH B IKOCUCTEMaX (LIETH MUTaHUSA);

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IPAKTUYECKHUE padOThI, COOIMHOATH
npaBuiia npu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YyMEHUE KPUTHYECKH OIEHUBATh M HWHTEPIPETHPOBATH HHGPOPMAILIHIO
OMOJIOTUYECKOTO  COJEP’KaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHbIE 3HAHUS U3
pPa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(POpPMAaLMU, HAYYHO-TIONYJISIPHBIE
Matepualbl),  paccMaTpuBaTh  IIOOAIbHBIE  HDKOJOTUYECKHE  MPOOJIEeMbI
COBPEMEHHOCTHU, (POPMUPOBATH 10 OTHOLICHUIO K HUM COOCTBEHHYIO MTO3ULHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011asi OMOJIOTHYECKYI0 UH(OPMAIIMIO U3 HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapaT OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBaunue
Ne KommuectBo OCHOBHBIE BUIIBI 1€ATEIHLHOCTH
pa3/iesioB U TeEM [IporpammHOe copepxaHue
/11 4acoB 0o0ydJaronmxcs
y4eOHOTO0 IpeameTa

Tema 1. buoJiorusi kKak Hayka

1.1 | buonorus B cucteme 1 buosnorus kak Hayka. CBsi3u OUOJI0TUN PackpsiBaTh coziep;kaHue TEPMUHOB U
HayK C OOIIIECTBEHHBIMHU, TEXHUYECKUMU U NOHATUI: HAYYHOE MUPOBO33PEHHE,
JPYTHMH €CTECTBEHHBIMU HAYKaMH, Hay4Has KapTuHa MUpa, HAy9HbIM MCTOL,
dmtocodueii, penurueii, STUKOH, THIIOTE3a, TCOPHA, MCTO/IBI
ACTETUKOM U npaBoM. Posb 6uonorumn ?{CCHeHOBaHHH' 5
B ()OPMHUPOBAHNN COBPEMEHHOI HaydHoif |« aPaKTCPHU30BATE ODHOJIOTHIO Kak HayKy,
€€ MECTO U POJIb CPEAU IPYTUX
KapTuHbl Mupa. Cuctema OMOIOTHIECKUX
€CTECTBEHHbIX HayK. [lepeuncisTs
HayK.
YK pa3zzesibl OMOJIOTHH B COOTBETCTBUE
Aemoncmpayuu: C 00BEKTaMH U3yUYECHUS.
Ilopmpemei: 1. lapsun, I'. Mennens, Ha3biBaTh BaxxHEIIME OTpacIu
H. K. Konbuos, [lk. Yorcon u @. Kpuk. | 6y0n0rpueckux snanuit u 3a/1a4H,
Tabauyvl u cxemvl: «MeTobI TO3HAHUSA crosiue iepen Guonorueii XX b.
YKUBOW MPUPOIBD)
1.2 | Metonpl mo3HaHUS 1 MeTtobl MO3HAaHUS KUBOU TPUPOIBI PackpsiBaTh coziep:kaHue TEPMUHOB U

YKABOM IIPUPOJBI

(HabsroieHue, PKCIIEPUMEHT, OIUCAaHUE,
U3MepeHne, KilacCupuKaIms,
MOJICTUPOBAHUE, CTATUCTHUCCKAs
00paboTKa TaHHBIX).

Hemoncmpayuu:

MOHATHUM: HAYYHBIA METOJ, METOJbI
HCCICI0BAHMS.

XapaKTepu30BaTh OCHOBHBIE METO/IbI
TIO3HAHUS )KUBOK IIPUPOJIBI: HAOIIOACHUE,
AKCIIEPUMEHT, OTIUCAHUE, U3MEPEHUE,




Tabnuywl u cxemvt: «MeTOIBI IO3HAHUS
KUBOU MPUPOJIBI».

Jlabopamopnsie u npakmuueckue
paoomoi:

[Ipaktrnueckas padora Ne 1.
«Mcnonb3oBaHue pa3InuHbIX METOJ0B
MIPU U3YYEHUH OUOJIOTUUECKUX
00BEKTOBY»

KJ'IaCCI/ICbI/IKaI_II/Iﬂ, MOJICIIMPOBAHNC,
CTAaTUCTHUYCCKAaA 06pa60TI<a JaHHBIX

Utor

O 9acCoOB IIO TEMC

2

Tema 2. JKuBble cucreMbl U

HX OpraHms3anus

2.1

buonorunueckue
CHUCTEMBI, TIPOLIECCHI
Y UX U3YyYECHUE

1

JKuBbie cuctembl (OMOCUCTEMBI) KaK
peAMET U3yueHus OUOJIOTHH.
OTan4me )KUBBIX CUCTEM

OT HEOPTaHUYECKOU IMTPUPOIBI.
CaoiicTBa OMOCHCTEM U UX
pazHooOpasue.

YpoBHU OpraHu3aiuu OUOCUCTEM:
MOJIEKYJISIPHBIN, OpraHOUHO-
KJIETOYHBIN, OPTaHU3MEHHBIM,
MONYJISIIIMOHHO-BUIOBOM,
HKOCUCTEMHBIH (OMOTEOIIEHOTUIECKHUIA),
orochepHbIi.

Hayku, nzy4datoiue OMOCUCTEMBI
Ha pa3HbIX YPOBHIX OpraHU3allUH.
Hemoncmpayuu:

Tabauywl u cxemol: «OCHOBHBIE
MIPU3HAKU KU3HWY», «YPOBHU

PackpeiBath conep:kanue TEPMUHOB U
HNOHATUMN: cUcTEMa, OMOJIOTUYECKast
CUCTEMa, DJIEMEHTHI CUCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOMCTBA )KMBBIX CUCTEM,
0oOMeH BelIeCTB, pa3MHOKEHUE, POCT,
pa3BUTHE, HACIIEACTBEHHOCTD,
VU3MEHUYUBOCTb, Pa3apPaKUMOCTbh,
HHEPro3aBUCUMOCTb, YPOBHU
OpraHu3aluu >KU3HU (OUOCUCTEM).
XapakTepu30BaTh NPUHIUIIBI
OpraHu3alKi OMOCUCTEM: OTKPBITOCTD,
BBICOKAsl YIIOPSAIOYEHHOCTb,
CaMOpETYJISALUSA, UEPAPXUYHOCTD.
[IepeuncnsaTs yHUBEpCAIbHbIE CBOMCTBA
YKUBOT'O: €IMHCTBO XUMHUYECKOTO
COCTaBa, pasgpaXxuMOCTh, IBUKCHUE,
rOMEeO0CTa3, pocT U pa3BUTHE,




OpraHu3alyy KUBOU TPUPOIBI».
Mogaens monekynsl JIHK

HACJICICTBEHHOCTh, U3MEHYNBOCT,
3BOJIIONMS (TIPUCTIOCOOJICHHE

K U3MEHSIOIIUMCS YCIIOBHUSIM).
[IpuBoaNTH MpUMEpHI OUOCUCTEM
Pa3HOIO YPOBHS OpraHU3alUU U
CpPaBHUBATH MPOSIBIICHUS CBOMCTB
YKUBOTO Ha PA3HBIX YPOBHSIX.
XapakTepu3oBaTh OCHOBHBIE ITPOIIECCHI,
IpOTEKaroUMe B OMOCUCTEMAX:

0OMEH BEIIEeCTB U MpeBpaIieHue
SHEPTHUH, CAMOBOCITPOU3BEICHUE,
CaMOPETYJIALINS, pa3BUTHE.

CoOmroiath npaBusa 6€pexHOTO
OTHOIIIEHUSI K )KUBOU IPUPOAE

HToro uacoB mo Teme

1

Tema 3. XuMn4ecKuii COCTaB U CTPOEHHE

RJIE€TKHU

3.1

XUMHUYECKUN COCTaB
Kietku. Boma u
MHHEPAIIbHBIE COJIH

1

XHUMHUYECKHUI COCTaB KIICTKH.
XHUMHUYECKHUE JIEMEHTHI:
MaKpO3JIE€MEHThI, MUKPOJIEMEHTHI.
Boja u MuHepaibHbIE BEIIECTRA.
OYHKIMY BOABI U MUHEPATBHBIX
BEUIECTB B KIleTke. [lognepxxanue
OCMOTHYECKOro OanaHca.
Hemoncmpayuu:

Juaecpammur: «Pacnpenenenue
XUMHYECKHUX DJIEMEHTOB B HEKUBOM
npupoae», «PacnpeneneHne XuMHIECKUX

PackpsIBaTh copepkaHne TEPMUHOB

Y TIOHSITUH: 3JIEMEHThI-OUOTEHBI,
MaKpO3JIEMEHTbI, MUKPOJJIEMEHTHI;
MUHEpaJbHBIE BEIIECTBA, MOJIEKYJIA
BOJBI KaK AUIOJb, BOJIOPOIHBIE CBS3H;
ruipoduIbHbIe U TUAPOGOOHbBIE
BELIECTBA.

Jloka3bIBaTh €AUHCTBO 3JIEMEHTHOTO
CcOCTaBa KakK OJTHO U3 CBOMCTB KHUBOTO.
PacrnipenensiTe XuMU4eCKUE 3JIEMEHTHI
10 TPYIIIIAM B 3aBUCUMOCTH




AJIEMEHTOB B KMBOW MPUPOJIE».
Tabauyst u cxemol.: «llepuoauyueckas
Ta0JIMIIa XUMHUYECKHUX DJIEMEHTOBY,
«CTpoeHune MOJIEKYJIbl BOJIBI»

OT KOJIMYCCTBCHHOTI'O ITPCACTABHUTCIILCTBA
B OpPraHu3ME; XapaKTCPHU30BaATh POJIb
OTACJIbHBIX JJICMCHTOB.

BbIABISTE CBA3B MCIXKOY COCTAaBOM,

CTpOeHI/ICM MOJICKYJIbI XUMHWYCCKOT'O
COCOAHMHCHUA U €T'0 (bYHKLII/IﬂMI/I B KJICTKC

3.2 | benku. CocraB u benku. CoctaB u cTpoeHue OEJIKOB. PackpriBath conepkaHue TEPMUHOB U
CTpOEHHE OEJIKOB AMMHOKHCIIOTBI — MOHOMEPHI OEITKOB. MOHSATHUI: OEJIKHU, TOJTMMEPbI, MOHOMEPHI,
He3zamenumbie n 3aMEHUMBIC AMUHOKHCIIOTHI, TISTITHTHAS CBS3b,
AMUHOKHCIIOTHI. AMUHOKHUCIIOTHBIN TIOJIATICTITH/T, ICHATYPAITHSI.
COCTaB. YPOBHU CTPYKTYPhI OEITKOBOMA XapakTepu3oBaTh OEIKU KaK KIJIacc
MOJICKYJIBI (TIepBUYHAS, BTOPHYHAS, OpraHUYECKUX COCTUHEHUI;
TPETUYHAS U YETBEPTUUHAS CTPYKTYpa). | KIACCH(PHUIIUPOBATH UX IO CTPOCHHUIO
XUMHYECKHE CBOMCTBA OEIIKOB. (rmoOynsipubie U GUOpUILIApHBIE OCTTKN),
buonornyeckue GpyHKIINN OETKOB. MIEPEUNCIIATh U XapaKTePHU30BaTh
Jlemoncmpavuu: byHKIIUU OEIKOB
Tabnuysl u cxemwvr: «CTpoeHue
MOJIEKYJIbI OeJIKay.
Obopyoosanue: CBETOBO MUKPOCKOII,
MUKpOTIperiapaThl
3.3 | ®epmeHTHI — depMeHTHI — OMOJIOTUYECKHE PackpriBath conepkaHue TEPMUHOB U
OMOJIOTUYECKHE KaTaJIn3aTOPBI. MOHATHI: PEPMEHTHI, AKTUBHBIN IIEHTP,
KaTaJau3aToOPhI Crpoenue pepMeHTa: aKTUBHBIHN LIEHTP, | CyOCTpaTHas CIeU(pUIHOCTD,

cyOcTpaTHas crienupuIHOCTb.
Kodepmentsr. ButamuHsbi.
OTtnuuns GpepMeHTOB

OT HEOPTraHUYECKHUX KaTaTu3aTOPOB.

Ko(epMEeHTHI, OCTKU-aKTUBATOPHI U
OCIKU-UHTHONUTOPHI.

VYka3biBaTh OTIUYHS PEPMEHTOB

OT HEOPTAHMYECKUX KaTaJIn3aTopOB.




Hemoncmpayuu:

Tabauywl u cxemvi: «CTpoeHUE
(bepmeHTaY.

Obopyoosanue: 060pyI0BaHNE
JUTSI TIPOBEJICHUST HAOJTIOICHHM,
MU3MEPEHUN, DKCIIEPUMEHTOB.

OOBACHATH poJib PEPMEHTOB

B (DYHKIIMOHUPOBAHUH KUBBIX CUCTEM,
B MIPOMBIIICHHOCTH, B MEJUIIUHE,

B MOBCEIHECBHOM >KM3HU YEJIOBEKa

3.4

VraeBoapl. JIummasl

VYTI1eBOIbI: MOHOCAXapHIHI (TJTFOKO3a,
pu603a u 1e30Kkcuprud03a), Tucaxapuibl
(caxapo3a, JJakT03a) U TOJIMCaXapUJIbl
(kpaxmall, TIIMKOTEH, IIeJITI0N03a).
buonornyeckue GyHKIIUN yTIIEBOOB.
JIunu el TPUTIIULIEPUIBI,
dbochomunuabl, CTEpOUIbI.

['unpodunbHO-THAPOGHOOHBIE CBOKCTBA.

buonornueckue GyHKIUM JIUHIOB.
CpaBHeHHE yTIIEBOJOB, OEIKOB U
JIUTIAJIOB KaK KICTOYHUKOB SHEPTUH.
Hemoncmpayuu:

Tabnuywvl u cxemol. «YTIECBOIBIY,
«JInmmaaeny.

Obopyoosanue: 060pya0BaHNE

PackppiBaTh copepkaHrie TEPMUHOB H
MOHSATUM: YTJIEBOIbI, MOHOCAXaPH/IbI,
JMCaxapu/Ibl, TIOJTUCAXapHIbl, TII0K03a,
pubo3a, 1e30Kkcupudo03a, caxaposa,
JaKTO3a, MaJIbT03a, IEJUTI0JI03a
(keTyaTka), Kpaxmall, TIIMKOTeH;
JUTUABI, TPUTITUIEPHUIBI (GKUPBI, Macya),
dbocdonunuibl, CTEpOUIBI.
XapakTepu30BaTh YIIICBOIbI, TUITUIBI
KaK KJIacC OPraHMYECKUX COCAMHCHUM.
KiaccudumupoBath yriaeBoabl U JTATTHABI
110 CTPOCHHMIO; TIEPEUUCTIATh PYHKIIUH
YTJICBOOB M JIUTIUIOB.

CxemaTHdeckn M300pa)kaTh CTPOSHHUE
MOJIEKYJI yTIICBOJIOB, JTUIHIOB

JIJIsl IPOBEICHUST HAOJIIOICHU,
W3MEPEHUH, SKCIIEPUMEHTOB




3.5

HyxknennoBbie
KUCIOTEI. ATD

Hyxkneunossie kucnotsl: JJHK u PHK.

Hyxneotuibl — MOHOMEpHI
HYKJIEUHOBBIX KUCJIOT. CTpoeHue u
dbynkuuu JIHK. Ctpoenue u pyHkiuu
PHK. AT®: crpoenue u GhyHKIIHN.
Hemoncmpayuu:

lopmpemuwi: [Ix. Yorcon, @. Kpuk,
M. Vunkusnc, P. @paHkinuH.

Tabauywl u cxemvl:

«Hyxiniennossie kucnotsr; JJHK»,
«buocuntes 6enkay», «CTpoeHue
MOJIeKyJIbl ATO».

Obopyoosarue: CBETOBOI MUKPOCKOII,
MUKpOTIpeTiapaThl

PackpbiBaTh cofiep:kaHrue TEPMUHOB U
MOHSATHH: 1IE30KCUPUOOHYKICMHOBAS
kucinora (JJHK), pubonyknennoas
kuciora (PHK), nykneorun,
MOJIMHYKJICOTUAHAS LIETIh
(MOTMHYKICOTU]T), KOMIIJIEMEHTAPHOCTbD,
¢bynkuuu JIHK (xpanenue u nepenaya
HaCJIEICTBEHHOW MHGOPMAIIN); BUbI
PHK (undopmarmonnasi, TpaHcriopTHas,
pubocomanbHas); afeHo3unTpudocdar
(AT®), makpospruyeckas CBs3b.
XapakTepu3npoBaTh HyKJIEUHOBBIE
KHUCJIOTHI KaK XUMUYECKUE COSAUHEHUS U
HOCHUTEJIH HACIIEICTBEHHOU
uH(pOopMaLuu.

OTMeuaTh 0COOEHHOCTH CTPOCHUS
MoJIeKy1 HykJIenHoBbIX kuciot (JJHK,
PHK) u AT®.

CxemaTudecku U300paxkaTh CTPOCHHE
HYKJICOTUI0B, MOJIEKYJI HYKJIEHHOBBIX
kuciot, AT®

3.6

HcTopust u meToab1
W3y4YECHUs KJIETKHU.
Knerounas reopus

[{uTonorus — HayKa O KJIETKE.
Knerounas teopust — npumep
B3aUMOJICUCTBUS U U (PaKTOB
B HAYYHOM TO3HAHUMU.

PackpeiBath conep:kanue TEPMUHOB U
NIOHATHMN: KJIIETKA, LIUTOJIOT S,
PacKpbIBaTh CONEPIKAHUE MOJIOKEHUN
KJIETOYHOU TEOPHUH.




MeTonbl u3yueHus KIETKH.
Hemoncmpayuu:

llopmpempur:

A. JleBenryk, P. I'yk, T. [lIBanH,

M. Ineitnen, K. bap, P. Bupxos.
ObopyoosaHue: CBETOBOM MHUKPOCKOIL,
MUKpPOTpEnapaTbl paCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK;
PUCYHKHU C MUKpO(OTOrpapusiMu
KJIETOK, MOJIYYEHHBIE C TTOMOIIBIO
CBETOBOTO U 3JIEKTPOHHOTO MHUKPOCKOIA

[lepeuncasaTh 1 XapaKTepu30BaTh
OCHOBHBIC METOIbI H3yUCHUS KIICTKH:
(IpUrOTOBIEHUE CPE3OB,

OKpaIluBaHUE, MUKPOCKOTIMPOBAHHE,
HeHTpU(YTUPOBaHUE, KyJTbTUBHPOBAHNE
KJICTOK M TKQHEH )

3.7

Kierka
KaK 1I€JI0CTHAas
JKUBas CUCTEMA

KireTka Kak 1esocTHas )KxuBasi CUCTEMa.
OO011Me NpU3HAKY KIETOK: 3aMKHYyTast
HapykHas MemOpaHna, mojekysbl JJHK
Kak FT€HETUYECKUI anmapar, CUCTeEMa
cuHTe3a Oenka. Tumsl KIeTok:
DYKapUOTUYECKAs U MPOKAPUOTHUECKAS.
Oco00EeHHOCTH CTPOEHUS
IIPOKAPUOTUYECKOU KIIETKH.

Knerounas crenka 6akrepuii. CtpoeHue
AYKapHUOTUYECKON KJIeTKH. OCHOBHBIE
OTJIMYHUS PACTUTEIILHOW, KUBOTHOU U
rpubHO KeTku. [ToBepXHOCTHBIE
CTPYKTYpPBI — KJIETOYHAs CTEHKA,
TJIMKOKAIUKC, UX PYHKIUH.

[Tna3maTuueckas MeMOpaHa, ee CBOWCTBA

1 QyHKIMH.

PackpbiBaTh copiep:kanrue TEPMUHOB U
TTOHATHI: KJIIETKH (3yKapuOTHIECKas,
IPOKapUOTUYECKas ), IJIa3MaTHIecKas
MeMOpaHa (1iazmaneMma), TITMKOKaIUKC,
TPAHCIIOPT BEIIECTB (MMTACCUBHBIN,
AKTUBHBIN ), HAOIHUTO3 ((paromuros,
MTUHOITUTO3), K301 TO3, KIETOIHAsS
CTEHKa, HYKJICOUI.

CpaBHHBaTh MEX1y cOO0M
AYKapUOTHUYECKHE U TPOKAPUOTHICCKUC
KJIETKH;, OTMEYaTh CXOJCTBO U PA3IHIUS
B CTPOCHUHU KJIETOK OaKTepui,
YKUBOTHBIX, PACTCHHI U TPHOOB




Hemoncmpayuu:

Ilopmpemuwi: A. JIeBeHryk, P. I'yk,

T. llIBann, M. llInennen, K. bap,

P. Bupxos.

Tabauywl u cxemol: «CTpoeHHE
AYKapUOTUYECKOU KIETKN», « CTpoeHUE
JKUBOTHOM KJIETKN», « CTpoeHUE
pacTUTENbHOU KIIETKNY, «CTpoeHHe
MIPOKAPUOTUYECKOU KIETKI.
Obopyoosanue: CBETOBON MUKPOCKOTI,
MUKpPOTpEnapaTbl paCTUTEIbHBIX,
YKUBOTHBIX M OAKTEPUATBHBIX KJIETOK

3.8

Crpoenue
3YKAPUOTUYECKOMN
KJIETKH

[{uTomnna3sma u €€ OpraHoOu/IbI.
OnHomMeMOpaHHbBIE OPTAaHOUIBI KIETKHU:
OIIC, anmapart ["'oibakH, TU30COMBI.
[TomyaBTOHOMHBIE OpPTraHOW/IbI KJIETKU:
MUTOXOHAPUH, TUTACTHUIBI.
[TpoucxoxieHre MUTOXOHAPUMA U
mactual. Bunel miactus.
HememOpaHHbie OpraHOUIbI KJIETKH:
pUOOCOMBI, KJIETOUHBINA IIEHTP,
EHTPHUOJU, PECHUUKHU, )KT'YTUKH.
OYHKINY OPraHOUIO0B KIIETKH.
Bxtouenusi.

S Ipo — perynsaTopHbIN HEHTP KIETKH.
Ctpoenue sipa: simepHast 000J04Ka,
KapHoIUI1a3Ma, XpOMaTUH, SAPBILIKO.

PackppiBaTh copepkaHue TEPMUHOB H
MOHSATHI: IUTOTUIa3Ma, OPTaHOU/IBI,
supomazMarudeckas ceth (J11C),
anmapat [ oJIbJ1Ku, TM30COMBI, BAKyOJIb,
MUTOXOHIPHH, THTACTUIBI (XJIOPOTUIACTHI,
XPOMOILIACTHI, JICHKOIIJIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KIE€TOUHBIH
HEeHTp (LIEeHTpOoCcOoMa), PECHUYKH,
KTYTUKH, BKIFOUCHHUS, SIPO, siAepHas
000104uKa, KapruoIruia3Ma, XpoMaTHH,
SIIPBIIIKO, XPOMOCOMBEI.

OnuchIBaTh CTPOCHHE DYKAPUOTHICCKOM
KJIETKH 110 U300payKEHUSAM U

Ha MUKpOTIpenaparax;
KJ1acCU(UIIMPOBATH OPTaHOU/IbI




XpoMocoMbl. TpaHCHopT BeleCTB

B KJIETKE.

Hemoncmpayuu:

Ilopmpemuwi: A. JIeBenryk, P. I'yk,

T. lIBann, M. llneitaen, K. bap,

P. Bupxos.

Tabauywl u cxemor: «CTpoeHue
AYKapUOTUYECKOU KIETKN», «CTpoeHUE
JKUBOTHOM KJIETKN», « CTpoeHHUE
pacTUTENbHOU KIETKN», «CTpoeHUE
MPOKAPUOTUYECKOMN KIIETKHUY,
«CTtpoeHue spa KIETKN.
Obopydosanue: CBETOBOM MUKPOCKOTI,
MHUKpPOTMpenapaTsbl pACTUTEIbHBIX U
YKUBOTHBIX KIIETOK.

Jlabopamopuvie u npakmuyeckue
paoomowi:

JlabopaTtopnas pabota Ne 1. «Mzyuenue
CTPOCHHUS KJIETOK PACTEHUM, )KUBOTHBIX U
OaxkTepuil Mo MUKPOCKOTIOM Ha TOTOBBIX
MHUKpoTpenapaTax U UX OIMHCAHHUE)

B 3aBUCUMOCTH OT OCOOCHHOCTEN UX
cTpoeHus (0 THOMEMOpaHHbBIE,
JIByMEMOpaHHbIE, HEMEMOpPaHHbIE);
OMHCHIBATH (PYHKIIUU KaXKIOTO
OpraHOM/Ia B KJIETKE.
XapakTepu30oBaTh KJIETOYHOE SIPO KaKk
MECTO XpaHEeHHUs], epeiaun (yIBOCHUE
XpPOMOCOM) U peayin3aliuu
(TpaHCKpPHUIILIMS) HACJIEICTBEHHON
uHGOpMAIUHU KIETKU.

[lepeuncnarh U ONUCHIBATH KOMIIOHEHTHI
a51pa U ux (QyHKIINH;

CxeMatnyHO M300paxxaTb CTPOECHUE
PaCTUTEIBHOU U )KUBOTHOW KJIETKHU.
OOBICHATH OMOJIOTMYECKOE 3HAYEHUE
TPAHCIIOPTa BEILECTB B KIIETKE

HToro 4yacos 110 TeMe 8

Tema 4. ’KusHeaeATeJJbHOCTh KIETKH

4.1 | OOMeH BeIeCTB. 2 OOMeEH BEIIECTB, WU METa0O0IN3M. PackpbiBaTh copepkaHue TEPMUHOB U
IImactnueckui Accumumsanus (IIACTHISCKUA OOMEH) IIOHATHI: OOMEH BEMIECTB U
oomen. doTocHHTE3. U TUCCUMWISIIUS (PHEPTeTUUECKUIMA IIpEeBpAIICHUE YHEPTUHN (META0O0IU3M),
XeMocHuHTE3 0oOMEH) — JIBe CTOPOHBI €TUHOTO ACCUMMJIALIMSA, TJIACTUYECKUI OOMEH,




nporecca metabomusma. Posib 3aKkoHOB
COXpaHEHUSs BEIECTBA U DHEPTUHU

B TIOHMMaHUU MeTabonu3mMa. THuIibl
oOMeHa BeIIeCTB: aBTOTPOQHBIN U
rereporpodHbiii. Poias dhepmeHTOB

B 0OMEHE BEIIECTB U MPEBPALLECHUN
SHEpPruu B KieTke. DOTOCUHTES.
CaeTtoBas 1 TeMHOBast (pa3bl
¢doTocunresa. Peakiuu poToCcHHTE3A.
DdhexTuBHOCTH GOTOCUHTERA.
3HaueHue GOTOCUHTE3A ISl )KU3HU

Ha 3emuie. BimsiHue yciioBuil cpenbl

Ha (POTOCUHTE3 U CIIOCOOBI TOBBILICHHUS
€r0 MPOAYKTUBHOCTH Y KyJIbTYpPHBIX
pacTeHuil.

XeMOCUHTE3. XEMOCHUHTEZUPYIOIINE
OakTepuu. 3HaYEHUE XEMOCHUHTE3a

JUIS KM3HHU Ha 3eMIIe.

Hemoncmpayuu:
Ilopmpemui: K. A. Tumupszes.

Tabauyvt u cxemwvl: «XJIOPOIIIACTY,
«@POTOCHUHTE3»

JTUCCUMUJISIIUS, SHEPT€TUYECKHUI OOMEH,
dboTocunTE3, POTONNU3,
dbochopunupoBaHue, MEPEHOCUHK
POTOHOB, XEMOCHHTE3.

OnuceiBaTh (HOTOCUHTES, MPOIIECCHI,
IPOTEKAIOUIUE B CBETOBOM M TEMHOBOM
dbaze.

BbIsSBISATE NPUYMHHO-CIIEICTBEHHbBIE
CBSI3HM MEK/Ty MOTJIOIIEHNUEM COTHEYHOU
SHEPrUM XJIOPOPUIIIOM U CUHTE30M
Monekyn ATO.

CpaBHUBATH UCXOHBIC BEIIIECTBA,
KOHEYHBIE MPOIYKThI U YCIOBHUS
IIPOTEKAHMS PEAKLIMI CBETOBOMU U
TEMHOBOH (ha3bl (HOTOCHHTE3A;
CpaBHuBaTh (POTOCUHTE3 U XEMOCHUHTE3.
OnenuBaTh 3HaueHUE GOTOCUHTE3A U
XeMOCUHTE3a JJIs )KU3HU Ha 3emiie

4.2

DHepreTUIeCcKuit
obmeH

DHepreTuyecKuii 0OMEH B KIIETKE.
Pacmieniienue BeliecTB, BBIACICHUC U
AKKyMYJINPOBAHUE SHEPTHUH B KIIETKE.
Dranbl SHEPreTUYECKOro oOMeHa.
I'makonus. bpoxeHune u ero BUabl.

PackppiBath copepkanrue TEPMUHOB H
MOHSTHI: SHEPTeTUYECKHUI 0OMEH,
TJIMKOJIN3, MOJIOYHOKHCIIOE OPOKEHHE,
CIIUPTOBOE OPOKEHHE, OMOJIOTMYECKOE
OKHUCJICHUE, KJIETOUYHOE JbIXaHHE,




KucnoponHoe okuciieHue, uiu
KJIETOYHOE AbIXxaHue. OKHUCIUTEIIbHOE
dbochopunupoBanue. IPPEeKTUBHOCTH
AHEPIreTUYECKOro OOMEeHa.
Hemoncmpayuu:

Tabauyst u cxemwvi: «TUTIBI TUTAHUSD),
«MeTabonuzmy», «MUTOXOHAPUS,
«JHEpreTUYecKuii 0OMeH»

TUCCUMMIISIUS, (DEPMEHT.
XapaxkTepru3oBaTb 0OMEH BELIECTB U
peBpalleHUEe SHEPTUH (META00IU3M)
KaK OJJHO UX CBOICTB JKHUBOTO.
[lepeuncasaTe 0cOOEHHOCTH
IUTACTUYECKOTO ¥ JHEPTETUUECKOTO
oOMeHa B KJIETKE; YCTaHABINBATh
B3aMMOCBS3b MEXK/y HUMHU.

Pa3znuyath TUIIBI 0OMEHA BEIIECTB

B KJIETKE: aBTOTPO(PHBIN U
reTepoTPOPHBIN.

OnuceIBaTh 3TAIBI YHEPTETUYECKOTO
oOMeHa (MOArOTOBUTEIbHBIN,
OECKUCTOPOAHBIN, KUCTOPOAHBIN)

U CPAaBHUBAThH UX MEX]Y COOOI.
XapakTepru30BaTh peakuy INIMKOIN3a,
OpO’KeHHs, KIETOYHOTO JbIXaHHS;
BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIE
CBSI3U MEXAY TJIUKOJIU30M, KIETOYHBIM
JBIXaHUEM U CUHTE30M MOJIEKyT ATO.
CpaBHuBaTh 3QHEKTHBHOCTH
OECKUCIOPOTHOTO U KUCIOPOAHOTO
ATANoB

4.3

buocunTes Oenka

Peakiyn MaTpuyHOTO CHHTE3A.
['enernueckas unpopmanus u JJHK.
Peanu3zanms reHeTuueckomn
nH(popMaIK B KIETKE.

PackpriBaTh coziepxaHre TEPMUHOB
1 NOHSITHUU: TeH, TCHETUYECKUU KO,
MATPUYHBIN CUHTE3, TPAHCKPUIILIUS,
TPAHCIALMS, KOJOH, aHTUKOJIOH,




['eHeTnyeckuii KO U €ro CBOMCTBA.
TpaHCKpUIILIUA — MATPUYHBIA CUHTE3
PHK. Tpauncsimus — 6nocunTes Oenka.
Otanel TpaHchanuu. KoaupoBanue
aMUHOKUCHOT. Posib pubocom B
onocuHTEe3¢e OenKa.

Jemoncmpayuu:

Ilopmpemwi: H.K. Konbnos.

Tabauywt u cxemor: «Ctpoenue JJHK»,
«Ctpoenue u PyHKIIMOHUPOBAHKE TeHaY,
«CunTe3s Oenkay, «Permmukanms JJTHK,
«['eHeTHYECKUI KOIIY.

Obopyoosanue: MOCIN- aNITUTUKALIUN
«¥Y nBoenue JIHK u Tpanckpunums»,
«buocunTe3 OEnKay

pubocoMa, HEHTpaJIbHAsI A0TMa,
MOJIEKYJIIpHasi OUOJIOTHS.

Onpenenarb CBOWCTBA FTEHETUYECKOTO
Kojia (TPUIJIETHOCTbh, OJTHO3HAYHOCTD,
BBIPOXKJACHHOCTh, YHUBEPCAIBHOCTb,
HENEPEKPHIBAEMOCTb, HEITPEPBIBHOCTB ).
OnuceIBaTh ATAIbl peaIn3aluu
HACJIeICTBEHHOU MH(OPMAIH B KIIETKE.
CpaBHHBaTh peaklUd MAaTPUYHOTO
Cunresa moinekyn PHK u Oenka B kiieTke

4.4

Hexnerounsie
(bOpMBI KUZHH —
BHPYCHI

Hexknerounsie hOpMbl )KU3HU — BUPYCHI.
Hcropust OTKpHITHSI BUPYCOB

(. . iBanoBckwmit). OcobeHHOCTH
CTPOEHUS 1 )KU3HEHHOTO ITUKJIa BUPYCOB.
bakrepuodaru. bonesnu pactenuii,
JKUBOTHBIX U YEJIOBEKA, BHI3IBAEMbBIC
BHUpycamMu. Bupyc nMmmyHoaeduiura
yenoBeka (BUY) — Bozoyaurens CITH/]a.
OOpatHas TpaHCKPHIIIIHS, peBEepTa3a u
uHTerpasa. [Ipodunakruka
pacpocTpaHEHUsI BUPYCHBIX
3a00JIEBaHUM.

PackpbIBaTh cofiepkaHue TEPMUHOB U
NOHSTHI: BUPYC, BUPYCOJIOTHSI, KaIICH]L,
OakTepuodar, BUpyc UMMyHOA€PUIIUTA
yenoBeka (BY), oHKOreHHBbIE BUPYCHI.
XapakTepu3oBaTh BUPYCHI KaK
HEKJIETOUHYIO (POpMY KU3HU;
0COOEHHOCTH CTPOCHHS U
KU3ZHENIEATEIIbHOCTH BUPYCOB.
OnuceIBaTh KU3HEHHBIN IIUKII BUPYCOB
UMMYHOIe(PUIITA YeJIOBEKA; pa3anvarh
Ha pucyHkax BTM ((Bupyc TabauHoii
Mo3anku), 6akrepuodar, BUY.




Hemoncmpayuu:

Topmpemuwi: ]1. 1. BaHOBCKUH.
Tabauyvt u cxemvi: «BUpych»,
«baktepuodarn»; «CtpoeHue u
KU3HEHHbIN Uk Bupyca CIIN1a,
OakTepuodara.

Obopyoosanue.: MOJENb CTPYKTYPbI
JIHK; MarauTHas MOI€Ib-anIInKaI1s
«CTpoeHue KIETKH»

OOGO0CHOBBIBATh U COOTIOIATH MEPHI
IPO(HIIAKTUKN PacIpOCTPAHCHUS
BHUPYCHBIX 3200JIEBAHHI
(pecriupaTOpHBIC, JKETYT0THO-
KHIIIEYHBIC, KJICIIEBON JHIIC(aNHT,
BUY-undexrms)

HToro uacoB o Teme

6

Tema 5. Pa3zMHoOXKeHHe W MHAMBHIYAJb

HO€ Pa3BHTHEC OPraHu3sMoB

5.1

KY3HEHHBIN ITNKIT
KJIeTku. [lenenue
KJIeTKU. MuTo3

1

KieTounbIi UKL, UM )KU3HESHHBIN ITUKIT
kietku. Matepdasa u MUTO3.
[Tporecchl, mpoTekaroue B uHTepdase.
Penukanus — peakiusi MaTpUIHOTO
cunre3a JJHK. Ctpoenne xpomocom.
XPpOMOCOMHBIN HAOOP — KAPUOTHII.
JIMTIIIOMIHBIN U TaIlJIOW JHBIM
XPOMOCOMHBIEC Ha0OPBI. XPOMATH/IBI.
[{uTonornyeckre OCHOBBI Pa3MHOKECHUS
Y UHJMBUAYAJILHOTO Pa3BUTHS
OpraHu3MOB. /[eJIeHHEe KIIETKH — MUTO3.
Craguu muto3a. [Iporeccsl,
MPOUCXOAIINE HA PA3HBIX CTAAUAX
MUTO3a. buosornueckuii CMbICI MUTO34.
[Iporpammupyemasi THOEITL KJIETKH —

allOIITO3.

PackpriBath conepkaHue TEPMUHOB U
MOHSATHI: KJIETOYHBIN UK, THTepda3a,
peayIUIMKaIIMS, XPOMOCOMa, KapUOTHII,
TraIuIOUHBIN, JTUTIJIOUIHBIN
XPOMOCOMHBIA HA0Op, XpPOMATHUJIBL;
MUTO3 €ro cTaauu: mpodasa, meTtadasa,
anadasza, Tenodasa.

OnuceIBaTh ’KU3HEHHBIN ITUKJT KJICTKH;
NEPEUYUCIIATh U XapaKTepru30BaTh
NEepUObl KIIETOYHOTO [IUKJIA,
CpPaBHUBATH UX MEXY COOOM.
OnuchIBaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPraHU3MOB, CPABHUBATH
XPOMOCOMHbBIE€ HA0OPHI KIETOK.
CpaBHUBaTh CTaIU1 MUTO3A.

PaznuyaTh Ha MUKpoOIpenaparax




Hemoncmpayuu:

Tabnuywvl u cxemvt: «KIeTOUHBIN UKD,
«Pemmkanusa JJHK», «Ctpoenue
XPOMOCOMBD», «MUTO3»; MarHUTHas
MOJIeIb-anTuIuKaius «Jlenenue KIeTkny;
moaens JIHK.

Obopydosanue: CBETOBOM MUKPOCKOI U
MUKpornpenapar «KapruokuHes B KlieTKax
KOpelIKa JIyKay.

Jlabopamopnvie u npakmuueckue
paoomowi:

JlabGopaTtopHas pabota Ne 2.
«Habmroienre MUTO3a B KJIETKaX
KOHUYHKA KOPEIIIKa JIyKa Ha TOTOBBIX
MUKpOIIpenapaTax»

U PUCYHKaX CTaAWKU MHUTO34A.
PaCKpBIBaTI) OMOJIOrNYECKHI CMBICIT
MHTO3a

5.2

dopmbl
Pa3MHOKEHUS
OpraHn3MOB

dopMbI pa3MHOKEHHUS OPTaHU3MOB:
OecrmoJoe ¥ MOJIOBOE.

Buapr 6ecrionoro pa3MHOKEHHUS:
JIeJICHUE HaJBOE ¥ IIOYKOBAHHUE OJIHO-
1 MHOTOKJICTOYHBIX, CIIOpO0Opa3oBaHue,
BETE€TaTUBHOE Pa3MHOXKCHHE.
HckyccTBEHHOE KIIOHUPOBAHUE
OpraHU3MOB, €T0 3HAUYCHUE

s cenexuum.

[TosioBOE pa3MHOKEHUE, €70 OTIUYHS
OT O€CITIOJIOTO.

Jemoncmpayuu:

PackpsIBaTh conepkxaHne TEPMUHOB
Y TIOHATUM: PA3MHOXKXEHHE, KJIOH,
MOJIOBBIE KJIETKHU (TaMeThl),
AULEKIIETKA, CIIEPMAaTO30M 1, 3Ur0Ta,
JieJIeHre HaJIBOe, TOUYKOBAaHHUE,
CropyJisiusi, pparMeHTanus,
BErE€TaTUBHOE Pa3MHOKEHHUE,
CEMEHHOE Pa3MHOKEHHE, OTIbUIICHHE,
JBOIHOE OTIOAOTBOPEHUE, MTOJIOBBIE
JKeJe3bl, CCMCHHUKH, IMYHUKH,
OIIOJIOTBOPEHHE (HApYKHOE,
BHYTPEHHEE).




Tabnuyvl u cxemolr: «OOpPMbI
Pa3MHOXKEHHUS OPraHU3MOBY, «JBOITHOE
OIUIOIOTBOPEHUE Y LIBETKOBBIX
pacteHu», «/lenenune kneTku
OakTepumn», «BeretaTuBHOE
pa3sMHOKEHUE pacTeHui», « CTpoeHue
MTOJIOBBIX KJIETOK»

XapakTepu3oBaTh 0COOCHHOCTH

U 3HaueHue 0ecroyioro u mojaoBoOro
CIIOCOOOB Pa3MHOXKEHUSI.

BeiaensaTe BUIbI O€CIIoaoro
Pa3MHOKEHUS; BBISIBIISATH B3aUMOCBS3HU
Mexy hopMaMu U criocodamMu
Pa3MHOXEHUS, U UX OMOJIOTHICCKUM
3HAYCHUEM.

Bnagers mpuémamu BereTaTUBHOTO
Pa3MHOXEHUS KYJIbTYPHBIX paCTEHUN
(Ha mpuMepe KOMHATHBIX ).
XapakTepru30BaTh MOJIOBBIC KICTKH:
STATICKIICTKH, CIIEPMATO30HU/IbI;
BBISIBJISITh OCOOCHHOCTH

Ux cTtpoenus

5.3

Meiios

Meiios. Craguu meito3a. [Ipoueccsl,
MPOUCXOAIINE HA CTAIUSAX MEHO03a.
IToBeneHne XpoMOCOM B MENO3€E.
Kpoccunrosep. buonornueckuii CMbICIT
Y 3HAYEHHUE MEN03a.

Hemoncmpayuu:

Tabnuywvl u cxemwl: «JleneHne KICTKH,
«Menos».

Obopyoosanue: moaens JIHK;
MarHUTHast MOJIEJb-alTUIuKAIUs
«JleneHue KIeTKn»

PackpriBaTh conepxkanue TEpMHUHOB U
MMOHSATHUMN: Me03, KOHBbIOTaIlus
XPOMOCOM, EPEKPECT (KPOCCUHTOBEP)
XPOMOCOM, TaMETHI.

XapakTepu3oBaTh MeH03 Kak criocod
KJIETOYHOTIO ACJICHMS; ONMHMCHIBAThL MEi03
10 CTausIM; CPABHUBAThH CTaJUHN MEM03a
1 MHUTO3A.

Paznuuare Ha pucyHKax craauu Meno3a;
pacKkpbIBaTh OMOJIOTHYECKOE 3HAUCHUE
Meo3a




5.4

OO6pazoBanue u
pa3BUTHE MTOJTOBBIX
KJICTOK.

["ameTorenes — mporecc 00pa3oBaHUs
MTOJIOBBIX KJIETOK Y dKUBOTHBIX.
IlomoBrIe xkene3bl; CEMEHHUKU U

PaCKpBIBaTI) COACPKAHNC TCPMHUHOB U
TTOHSITHM: TraMCTOI'CHEC3, CIICPMATOI'CHE3,
OOI'CHEC3, CIICPMATO30U/[, AKPOCOMA,

OmtogoTBOpEeHKE anyHuKU. OOpa3oBaHUE U Pa3BUTHE AWLEKIIETKA, TOJIIPHBIC TEJIbLA.
IIOJIOBBIX KJIETOK — FaMeT (CIIepMaTo30u, | XapaKTepu30BaTh OCOOEHHOCTH
AULIEKJIETKA) — CIIEpMATOreHe3 U raMeToreHesa y *)KUBOTHBIX U €r0 CTa/IHH;
ooreHne3. OcCOOEHHOCTH CTPOEHUS II0JIOBBIE KJIETKH KUBOTHBIX U OIKCHIBATH
AULEKIIETOK U CIIEPMATO30U0B. IIPOIECC X Pa3BUTHUS.
OnnonorBopenue. IlapreHorenes. CpaBHHBATh CIIEPMATOT€HE3 U OOTEHE3.
JMemoncmpayuu: OnuceIBaTh OIIIOAOTBOPEHUE,
Tabnuywr u cxemwi: «IIpsamoe u Henpsimoe | OMOJIOrHYECKOE 3HAUCHHE
pasBuTHe», «l'ameroreHes OIITIOAOTBOPCHMS
Yy MIIEKOTIUTAIOUIUX U YEIOBEKAY.
Obopyoosanue: MoJienb MeTada3zHOM
XPOMOCOMBI, MUKPOCKOTI,
MUKpornpenaparsl «CrnepmMaTo30H1bl
MJICKOIMUTAIOIIET O, « ANIeKIeTKa
MJIEKOTTUTAOILIET 0.
5.5 | UnnuBuayansHOE NuauBuayanbHoe pa3BuTue (OHTOreHe3). | PackpsiBaTh coaep:kaHue TEPMUHOB
pa3BUTHE OMOpHOHAIIBHOE Pa3BUTHE Y TIOHSATUI: OHTOT€HE3, SMOPUOTEHE3,
OpraHU3MOB (aMOpuoreHes). DTarbl SMOPUOHATIBHOTO | 3Ur0Ta, 1po0JIeHHE, OJIaCTOMEPHI,

pa3BUTHUA Yy ITO3BOHOYHEBIX JKMBOTHBIX:

MopyJia, 6jactyna, 61acToleb,




npoOJieHHue, TaCTPYJISALMS, OPTaHOTCHES.
[TocTaoMOpuoHanbHOE pa3BUTHE. THIIBI
OCT3MOPHUOHAIIBHOTO Pa3BUTHSL:
npsiMoe, He TIPsIMOe (JTMIMHOYHOE).
Bnusinne cpenpl Ha pa3BUTHE
OpraHu3MOB; (PaKTOPHI, CIOCOOHBIE
BBI3bIBaTh BPOXKJACHHBIE YPOICTBA.

Poct u pa3Butue pactenuil. OHTOreHe3
LBETKOBOT'O PACTEHUS: CTPOECHUE CEMEHHU,
CTauu PA3BUTHUSL.

Hemoncmpayuu:

Tabauywl u cxemovl: « OCHOBHBIC CTaIUHN
oHTOTreHe3ay, «IIpsmoe u HenpsiMoe
pa3BUTHEY, «J|BOMHOE OTIJIOJOTBOPEHUE Y
[IBETKOBBIX PACTECHHIN

racTpyia, HelpyJia, OpraHOreHes;
3apOBIIIEBhIE JIUCTKHU: IKTOIEpMA,
Me30JepMa, SHTOAEPMA;
NOCTAIMOPHUOHAIBHOE PA3BUTHE: TIPSIMOE
U HeTIpsiMoe (TMIMHOYHOE); MeTamop(do3,
Meracropa, MUKpOCIOpa, MbUIbLIEBOE
3€pHO, CIIEPMUH, 3aPOJIBIIIEBBIA MEIIOK,
JIBOMHOE OTLI0I0TBOPEHHUE.
OmnpenensTs 3Tarbl SMOPHOHAIBHOTO
pPa3BUTHS XOPIOBBIX HA CXEMax U
npenapaTtax 1 OlHUChIBaTh MPOLIECCHI,
IPOUCXOIAIINE HA KaXKJJOM 3Tarle.
CpaBHUBATh EPUOJIBI OHTOTEHESA;
OpsSIMOE U HETIPSIMOE (JINYMHOYHOE)
NOCTAIMOPUOHAIBHOE PA3BUTHE,
3apO/JIBIIIN YEJIOBEKA U JPYTUX
XOPAOBBIX.

OOBICHATH OMOJIOTMYECKOE 3HAYEHUE
pa3BUTHs ¢ MeTamopho30M;
OTpULIATEILHOE BIUSHUE aJTKOTOJIs,
HUKOTHHA U APYTUX TEPATOrE€HHBIX
(akTOpOB Ha pa3BUTHE 3aPO/IbIIIIA
YeJI0BEKA.

OnuceIBaTh NPOIECC ABOMHOTO
OIUIOAOTBOPEHUS Y IBETKOBBIX
pacTeHui

HToro uacoB nmo teme




Tema 6. HacieacTBeHHOCTh M U3MEHYUBOCTH OPraHM3MOB

6.1 | I'eneTuka — Hayka 1 [TpenmMer u 3a1a4u TE€HETUKH. PackpbiBaTh copepxKaHle TEPMUHOB U
0 HACJIEICTBEHHOCTH Ponb nuTosnioruu u 3SMOpHOIOTUA NOHSATUMN: T€H, TEHOM, T€HOTHII, PEHOTHII,
Y U3MEHYHBOCTHU B CTAaHOBJICHUU T'eHETUKU. Bkian XPOMOCOMBI, aJUIEJIbHBIE TE€HBI (aJUIEIN),
POCCHUICKUX U 3apyOEKHBIX YUEHBIX B TOMO3UI0Ta, FeTEPO3UTOTA,
pa3BUTHE FEHETUKU. MeTOABI FTEHETUKN | JOMUHAHTHBIA NIPHU3HAK (TeH),
(ruOpUIOTOTNYECKUH, pELEeCCUBHBIN MpU3HAK (T€H), YucTas
LIUTOT€HETUYECKH, MOJIEKYJISIPHO- JVHUSL, THOPUL.
I€HETUYECKUN ). [lepeunciaTs 1 XapakTepU30BaTh
OCHOBHBIE T€HETUYECKNE MTOHATUS. METO/Ibl FEHETUKU: THOPUAOJIOTUYECKUM,
['eHeTnUecKasi CHMBOJIMKA, UTOr€HETUYECKHA, MOJIEKYJIIPHO-
UCIOJIb3yeMasl B CXeMaX CKPCIIUBAHUN. | TEHETUYECKUIA; JOMUHAHTHEIC U
Jemoncmpavyuu: pEeLEeCCUBHBIE MPU3HAKU PACTEHUI U
Ilopmpemui: I'. Mennens, T. Mopras, KUBOTHBIX.
H. U. BaBunos, C. C. UeTBepHKOB, [Tonp30BaThCS TCHETUYCCKOM
H. B. Tumodees-PecoBckuii. TEPMHUHOJIOTHEN U CUMBOJINKOM
ObopydosaHnue. MOICTb- AaNITUIMKALINS JUTSL 3aIIMCH TEHOTUIINYECKUX CXEM
«MOHOTMOPUIHOE CKpEIIMBAHUEY, CKpEIIMBaHHUS
repOapuii «['opox mMoCeBHOM
6.2 | 3akoHOMEpHOCTH 1 3aKOHOMEPHOCTH HACJIEA0OBaHUS PackpbiBaTh cofiep:kaHue TEPMUHOB
HaCJIeIOBaHUS IIPU3HAKOB, YCTAHOBJICHHBIE Y TIOHSATUI: MOHOTHOPUIHOE
MPU3HAKOB. I'. Menaenem. MoHoruGpuaHoe CKpeluBanue, (eHOTUITMYECKUE
Mounorubpuanoe CKpelllMBaHue. 3aKOH eIMHO00pa3us rpynnbl, THOPUIOIOTUYECKUN METOJI,
CKpEIlUBaHUE ruOpUI0B NMEPBOTo NOKoJeHus. [IpaBuio | YuCThie TMHUM, JOMUHUPOBAHUE T€HOB
JIOMUHUPOBAHMS. 3aKOH PacIleTICHUs (MOJHOE, HEIOJIHOE), PAaCIIEIICHUE
NPU3HAKOB. ['MMIOTE3a YNCTOTHI ramMeT. B IIOTOMCTBE.
[TonHOE M HEMOJIHOE JOMHUHUPOBAHHUE. OnuceIBaTh METOAMKY IPOBEACHUS




Hemoncmpayuu:

Topmpemuwi: I'. MeHnensb.

Tabauyvt u cxemvi: «MoHOTHUOPHUTHOE
CKpEILUBAHUE U €r0 [IUTOTCHETUYEeCKast
OCHOBa», «3aKOH PacCILEIUICHUS U €ro
LHATOr€HETUYECKAsE OCHOBA», «3aKOH
YUCTOTHI TAMET.

Obopyoosanue:

MOAeNU-anTImKanuu « MoHOTUOpUIHOE
CKpemmBanuey, «Hemnonxnoe
JIOMUHUPOBaHUEY, TepOapuii «I'opox
ITOCEBHOW»

I'. MeHnmeneM OnbITOB 10 H3YUYECHUIO
HACJIeI0BAHUSI OJTHOM Maphbl MPU3HAKOB
y TOpOXa MOCEBHOTO.

PackppiBaTh copepkaHre 3aKOHOB
eIMHOo00pa3usi THOPHUIOB MIEPBOTO
TTOKOJICHHSI M 3aKOHA PACIIICTIIICHUS.
OOBACHATH TUIIOTE3Y YUCTOTHI TAMET.
3anuceIBaTh CXEMbl MOHOTHOPUTHOTO
CKpEITUBaHUS, OOBSICHITH €TO
IIUTOJIOTMYECKHE OCHOBBI U peliaTh
TCHETHYECKUE 3a/1aUM

HAa MOHOTHOPHHOE CKpEUIUBaHUE

6.3

JurubpuHoe
CKpEIIMBAHUE.
3aK0H HE3aBUCHUMOT'O
HacJIeJOBaHUS
MIPU3HAKOB

JlurnOpuaHoe cKpelBanue. 3aKoH
HE3aBHUCHMOTO HACJICIOBAaHMS
MpU3HAKOB. [ [uToreHeTnyeckne OCHOBBI
JUTHOPHUIHOTO CKpPEITMBAHUS.
AHaIM3MpyOLIEe CKPEIIMBAHUE.
Hcnonb30BaHre aHATM3UPYIOLIETO
CKpCIIUBAHUS JIJISl OTIPEICIICHHS
TCHOTHUIIA OCOOH.

Hemoncmpayuu:

lopmpemuwi: I'. MeHi€b.

Tabnuyvt u cxemwvi: «JlurndbpuaHoe
cKkpeluBaHuey, «Llutonornyeckue
OCHOBBI TUTHOPHTHOTO CKPEIITUBAHUSD).
Obopyoosanue: MOJCIb- aNTUTUKALINS
«/lurnbpumHOE CKpEIMBaHKE)

PackpbiBaTh copepkaHWe€ TEPMHUHOB U
MOHSATUN: TUTUOPUIHOE CKpEIIMBaHUE,
AHAIM3UPYIOLIEE CKPELMBAHUE.
OnuceiBats onbiThl . Menaens

110 U3YYEHUIO HACIICIOBAHUS JIBYX Nap
IIPU3HAKOB Y TOPOXa IMOCEBHOTO.
PackpreiBath conep:kanue 3aKkoHa
HE3aBUCHUMOT'0 HACJIEIOBAHUS IPU3HAKOB.
[IprMeHsTh MaTEMaTUUECKUN pacyeT

C TIOMOUIBI0 METOJA MEPEMHOKECHUS
BEPOSTHOCTEU M 3aMKUCh C IMOMOIIBIO
(EHOTUITMYECKUX PATUKATIOB
paciienieHus MPU3HAKOB Y TOTOMKOB
10 (EHOTHITY ¥ TCHOTHITY.

3anuchiBaTh CXEMbl JUTHOPUIHOTO




CKpPCIIUBAHUA, OOBSICHSTH €TI0
IMUTOJIOTNYCCKUC OCHOBLI U pCHIATH
T'CHCTUYCCKUC 3a4a4l Ha I[I/IFI/I6pI/II[HOG
CKpPCIIMBAHHC

6.4

CreruieHHoe
HACJIEJOBAHUE
MIPU3HAKOB

CuerieHHO€E HaclIe10BaHuE PU3HAKOB.
Pa6orta T. Moprana o cuenjieHHOMY
HaclieJOBaHHIO TeHoB. Hapyienue
CICTIJICHUSI TEHOB B pe3yJIbTaTe
KPOCCHUHIOBepa. XpOMOCOMHAasl TEOPUS
HACJICJICTBEHHOCTH.

['eneTnyecKue KapThl.
Hemoncmpayuu:

Ilopmpemuwi: T. MopraH.

Tabauywvl u cxemol: «KMetios»,
«"eHeTHYECKHE KAPThI PACTECHUH,
YKUBOTHBIX U YEJIOBEKaY,
«B3anmoaencTBre aljieIbHBIX T€HOBY.
Obopyoosanue: MUAKpoIpenapar
«dpo3oduna» (Hopma, myTanuu GOpMbI
KPBUIbEB U OKPACKHU Te€JIa), MUKPOCKOII,
Mo enb-anmmkanus «llepekpéct
XPOMOCOM.

Jlabopamopnvie u npakmuuecxkue
paoomowi:

JlaGopartopHas pad6ota Ne 3. «M3yuenue
PE3yNbTaTOB MOHOTHOPHTHOTO

U TUTHOPUIHOTO CKpPEITMBAHUS

PackpbIBaTh cofep:kaHue TEPMUHOB U
NOHATUI: CLEIJIEHHOE HACJIE0OBAaHUE
IPU3HAKOB, PEKOMOMHAIUS T€HOB,
TE€HETUYECKUE KAPTHI XPOMOCOM,
MOpraHHja.

Ha3biBaTh OCHOBHBIE MOJIOKEHHUS
XPOMOCOMHOU TEOPUHU
HacliencTBeHHOCTH T. MopraHa,;
pacKpbIBaTh COJIEpKaHuE pabOThI

T. MopraHna 1o cuerjieHHOMYy
HACJIeI0BAHUIO T€HOB U MPUYUHBI
HapyLIEHUs CHEIUICHUS MKy TeHaMU.
3anuchIBaTh CXEMbI CKpPEIIMBAHUS

IIPU CLIETUIEHHOM HacCJIeI0BaHNH,
O0OBACHSTH NPUUMHBI PEKOMOMHAIIUN
T€HOB, OIPEAEIIATH YUCIIO TPy
CUEIJICHUS TeHOB; PEIlIaTh TeHETUYECKHE
3a/1a4y Ha CLEIUICHHOE HACJIEA0BaHNE




y Ip030(HIIBI HAa TOTOBBIX

MHUKpoMpenapaTax»

6.5 | ['eHeTHKa MOJIA. I'enernka nosa. XpoMoCOMHOE PackpsiBaTh coziep:kaHne TEPMUHOB U
Hacnenosanue omnpezaeaeHue noyua. AyTocCOMbI U MOHSATUI: XPOMOCOMHBIN HabOP,
MPU3HAKOB, MIOJIOBBIE XPOMOCOMBI. [ OMOraMeTHBIE 1 | @yTOCOMBI, ITOJIOBBIE XPOMOCOMBI,
CLIETUICHHBIX C MOJIOM reTepOraMeTHbIE OPTaHU3MBI. TOMOTaMETHBIN 10J1, Te€TePOTraMEeTHBIN

HacnenoBaHue npu3HAaKoB, CLHEIJIEHHBIX | TI0JI, CLIEIJIEHHOE C [IOJIOM HACJIEA0BAaHUE
C TIOJIOM. MIPU3HAKOB.
Jemoncmpayuu: OOBACHATH IUTOJIOTHYECKUE OCHOBBI
Topmpemuwi: I'. Mennens, T. Mopras, XPOMOCOMHOTI'O MEXaHU3MA ONIPEICIIEHUS
H.N. BaBuiios. 10J1a y pa3iIU4YHbIX OPTaHU3MOB.
Tabnuyvt u cxemol: «I'eHETHKA TTOTAY, CpaBHMBATH 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HaCJIeI0BaHUs, HACJIEI0BAHUS IPU3HAKOB, CIETJIEHHBIX
CLEIUIEHHOTO ¢ MOJIOM», «KapruoTumsl Y HE CIEIJICHHBIX C MOJIOM. Pemath
YEJIOBEKA U KUBOTHBIX) FCHETUYECKUE 3a/1a4M HA HACJICIOBAHUE
CLEIUICHHBIX C MTOJIOM MPU3HAKOB

6.6 | I3MeHUYHNBOCTE. N3menunBoCTh. BUbI H3MEHUYHUBOCTH: PackpriBaTh conepxkanue TEpMUHOB U
Henacnencteennas HEHACJICACTBEHHAS U HACJICICTBCHHAS. MOHATHUM: U3MEHYNBOCTD,

W3MEHYHUBOCTh Posib cpenbl B HEHACHEACTBEHHOM HACJICICTBEHHAsI U3MEHYUBOCTb,

U3MEHYMBOCTH. XapaKTEPUCTHKA
MOJIU(PUKAITMOHHON U3MEHUYUBOCTH.
BapuannonHbii psia v BapualmoHHast
KpuBas. Hopma peakuuu npusHaka.
KosmuecTBEHHBIE M KAYECTBEHHBIE
MIPU3HAKH U UX HOpMa PEAKLIHH.
CBoiicTBa MOIU(UKAITIOHHON
U3MEHYMBOCTH.

HEHACJIEICTBEHHAs! N3MEHYNBOCTD,
MOIU(PUKAIIMOHHAS N3MEHINBOCT,
BapUAIMOHHBIN PsiJl, BAPUAHTA,
BapUaIMOHHAsl KpHBas, MPU3HAK,
HOpMa PEaKINH, KOJTUYCCTBECHHBIC 1
Ka4eCTBEHHBIC TTPU3HAKH.
KnaccudummpoBats BB
M3MEHYUBOCTHU U BBISIBIATDH UX




Hemoncmpayuu:

Tabnuywvl u cxemol: «Buapl
U3MEHUYMBOCTHY, «MoaudukarmonHas
U3MEHUYHBOCTHY.

Jlabopamopnsie u npakmuueckue
paoomoi:

JlaGopatopHas pabota Ne 4. «M3ydenue
MOAU(PUKAIIMOHHON N3MEHYNBOCTH,
MMOCTPOEHHUE BAPHUAILMOHHOIO psifia U
BAPUALIMOHHON KPUBOIN»

OMOJIOTHYECKHE OCOOEHHOCTH.
[lepeuncnsats cBOMCTBA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTH U
OOBSICHATH €€ 3HAUCHUE /IS OpPTaHU3MOB.
PaznuyaTh KOTMYECTBEHHBIC U
KAuE€CTBEHHBIC ITPU3HAKH; CTPOUTH
BapUAIIMOHHBINA PsJl, BAPUALIMOHHYIO
KPUBYIO, BBIYUCIISITh CPEIHEE 3HAUYCHUE
MpU3HAaKa

6.7

Hacnencrsennas
W3MEHYNBOCTH

HacnencrBeHHast, Wik TeHOTUITHNYECKAs
n3MeHYMBOCTh. KoMOMHaTUBHAs
M3MEHUYMBOCTb. Meno03 U I0JI0BOM
IIPOIIECC — OCHOBA KOMOWHATUBHOM
M3MEHYMBOCTU. MyTallMOHHAS
U3MEHYHUBOCTb.

Knaccuduxanuys MyTanuii: TeHHBIE,
XPOMOCOMHBIE, TEHOMHBIE.

YacroTa ¥ IpUYUHBI MyTallAM.
MyrtareHnnbie (GaKTOpBHI.

3aKOH TOMOJIOTHYECKHUX PSIOB

B HacCJIEJICTBEHHOU N3MEHYUBOCTHU

H. . BaBunosa. BHesaepHas
HACJIEJICTBEHHOCTh U U3MEHUUBOCT.
Hemoncmpayuu:

lopmpemuwi: I'. ne ®pu3, H. 1. BaBunos.
Tabauywl u cxemol: «MyTaniOHHAS

PackpbiBaTh cojiep;kaHUE TEPMUHOB U
MMOHSITUM: HACJICICTBEHHAS
W3MEHYHBOCTh, KOMOMHATUBHAS
U3MEHUYMBOCTh, MyTallMOHHAS
U3MEHUYUBOCTh, MyTaHT, MyTallUU:
T€HHbIE, XPOMOCOMHBIEC, T€HOMHBIE;
MOJIUTIIONTINSI, AaHECYTUIOU TN, MyTareHbI.
XapakTepu30BaTh HACJIECACTBEHHYIO
U3MEHYUBOCTD; (POPMYJIHPOBATH 3aKOH
TOMOJIOTHYECKUX PSJIOB

B HACJICJICTBEHHON U3MEHUYMBOCTH

H. 1. BaBuiioBa u 0OBSICHITH €T0
3HA4YEHHE 1T OMOJIOTUH M CEJICKIUH.
Knaccudummposars MmyTanuu: reHHbIE,
XPOMOCOMHBIE, TEHOMHBIE€ U IPUBOJUTD
IPUMEPBI MyTALUH.

OOBICHATH TPUYUHBI BO3SHUKHOBEHUS




U3MEHYHUBOCTDY.
ObopyoosaHue: MUKPOCKOTI,
MuKponpenapar «/[po3oduia» (Hopma,
MyTaIuu (popMbl KpPbUTHEB M OKpacKa
TeJa); KOMHATHBIE PACTEHUS C IECTPOH
OKPAaCKOM JINCTHEB.

MyTalui, poJib (PaKTOPOB-MyTareHOB.
CpaBHUBaTh BUJbl MyTallU; BBISBISATH
IIPUYMHBI HACJIEACTBEHHOU
U3MEHYHUBOCTH, UICTOYHUKH MYTare¢HOB
B OKpYyXaroleit cpesie (KOCBEHHO).
XapaxkTepu30BaTh BHESIEPHYIO
HACJIEICTBEHHOCTh U U3MEHUYNBOCTD

6.8

I'eneTuka 4yeaoBeka

I'enetuka yenoBeka. Kapuorun
YyeJIOBEKa.

OCHOBHBIE METO/Ibl TCHETUKH YEJIOBEKA:
IreHEeaJOTrHYECKHH, OJTM3HEIIOBBIM,
IIUTOTCHETUYCCKHI, OMOXMMHUYCCKHU,
MOJIEKYJIIPHO-TEHETUYECKUM.
CoBpeMeHHOE OIpe/IeSICHUE TeHOTUIIA:
MOJJHOT€HOMHOE CEKBEHHPOBAHUE,
T€HOTUITMPOBAHUE, B TOM YHUCJIC

¢ nomometo I1I[P-ananu3a.
HacnencrBenHble 3a001eBaHUS
YeJI0BeKa: TeHHEIE 00J1e3HU, 00Ie3HU

C HaCJICACTBEHHOM
MPEAPACIIOIOKEHHOCTHIO, XPOMOCOMHBIE
oone3nu. CoMaTUUeCKUe U
IrE€HEPATUBHBIE MYTAILUU.

PackpeiBaTh conepkanre TEPMUHOB U
NOHATHN: KAPUOTHUII YEJIOBEKA,
HUTOT€HETUYECKUI METO/I,
reHeanoruueckuil MeTo, poAOCIOBHBIE,
OJIM3HELOBBIM METOJ, HACIIEICTBEHHbIE
0oJie3HU: (MOHOTEHHBIE,

C HACJIEICTBEHHOM
IIPEIPacOIOKEHHOCTHIO,
XPOMOCOMHBIE), MEUKO-TEHETHUECKOE
KOHCYJIbTUPOBaHUE.

[lepeuncnsiTb 0cOOEHHOCTU U3yUEHUS
TE€HETHUKU YEJIOBEKA; MPUBOJAUTH
IPUMEPHI HACJIEICTBEHHBIX OOJIe3HEH
YeJI0BEKa, XapaKTepHU30BaTh METOJIbI UX
npoUIaKTUKNA; 000CHOBBIBATH 3HAUCHUE
MEANKO-TEHETHYECKOT O




CtBO0BBIE KJIETKU. [[pUHIMIIBI
3JI0POBOTO 00pa3a KU3HH, TUATHOCTHUKH,
PO MITAKTUKY ¥ JICUCHUS TCHETHUECKUX
Oosie3Hel. MeauKo-reHeTUYECKOE
KOHCYJbTUPOBAHUE. 3HAUCHHE
MEIUIIMHCKON T'€HETUKH

B IIPEIOTBPAILICHUU U JICYCHUU
reHEeTUYECKUX 3a00JI€BaHM YeIOBeKa.
Hemoncmpayuu:

Tabnuywvl u cxemsit: «HacnemoBanue
pesyc-(akropay, «I'eHeTHuKa rpym
KPOBMY.

Jlabopamopnsie u npakmuueckue
paoomowi:

[TpakTraeckas pabota Ne 2.
«CocTaBieHHE U aHAJIU3 POJIOCIOBHBIX
YEJI0BEKA)

KOHCYJIbTUPOBaHUS.
BbIgBISTE ¥ cCpaBHUBATH MEXY CO0O0M
JOMUHAHTHBIE U PELIECCUBHBIE TPU3HAKH
YEJIOBEKa.

CocTaBisTh 1 aHATU3UPOBATH
POJIOCIIOBHBIE YEJIOBEKA

Ntoro yacoB no Teme 8
Tema 7. Cesiek1iusi OpraHu3MoB, OCHOBBI OMOTEXHOJIOTUHI
7.1 | Cenexumsi Kak HayKa 1 Cenekuus Kak HayKa U Mpoliecc. PackpsiBaTh coziep:kaHUE TEPMUHOB

U TIpoIece

3apoXkKIEHHE CENEKIUU U JJOMECTUKALUS.
Yuenue H. U. BaBunosa o 1ieHTpax
MHOT000pPa3us U MPOUCXOKICHHUS
KYJBTYPHBIX PACTCHHIA.

L{eHTpBI TPOUCXOKIAECHUS JOMAITHUX
JKABOTHBIX.

Coprt, nopoaa, 1mramm.

Y TIOHSATUM: CEJIEKILIUS, COPT, TOPOAA,
IITAMM, JIOMECTUKALYS, WA
OJIOMAITHUBAHUE, LICHTPHI
MHOT'000pa3us U IPOUCXOKICHUS
KYJIbTYPHBIX PACTEHUH U
YKUBOTHBIX, THOpUIU3AIHA,
HCKYCCTBEHHBIN OTOOD.




Hemoncmpayuu:

Ilopmpemwi: H. 1. BaBunos.
Tabnuyvl u cxemwi: xapta «LleHTpbI
MHOT000pa3us U MPOUCXOKIACHUS
KyJIbTYPHBIX pacTeHui», «Iloposs
JIOMAIIHUX KXUBOTHBIX», «CopTa
KYJIbTYPHBIX PACTCHUI».
ObopyoosaHue: MY TUIOJ0B U
KOPHEIIJIO0B TUKUX (GOpM U
KyJIbTYPHBIX COPTOB PACTCHUM;
repbapuii «CenbcKkoX03UCTBEHHBIE
pacTeHus»

HasbiBaTh 1 cpaBHUBATH OCHOBHBIE
ATanbl Pa3BUTUS CENEKIIUH.

Nznarate yuenune H. 1. BaBunosa

0 IIEHTPAX MPOUCXOKACHUS KYJIbTYPHBIX
pacTeHul; pa3anydaTh LEHTPHI HAa KapTe
MUpa, CBSI3bIBATH UX MECTOMOJIOKECHHE
C oyaraMu BO3HUKHOBEHUS APEBHEUIIINX
BWIIN3AIINN.

CpaBHHBAaTh copTa KyJIbTYPHBIX
pPacTeHM, NOPOABI JOMAITHUX
KUBOTHBIX U UX TUKUX IIPEIKOB.
OueHuBaTh poJib CEJIEKIIUU

B 00€CIeUeHUH MTPOI0BOJILCTBEHHON
0€30IacCHOCTH YeJI0OBEYECTBA

7.2

MeTtonabl 1
JNOCTHKEHHS
CEJIEKIINU PACTEHUI
U JKUBOTHBIX

CoBpeMEHHBIE METOBI CEJIEKIUU.
MaccoBblii 1 UHAUBUIYAIbHBIN OTOOPHI
B CEJICKIIMU PACTCHUN U >KUBOTHBIX.
Ouenka 3KcTepbepa.
biM3KOpOACTBEHHOE CKPEIIMBAHUE —
uHOpuauHT. YncTtas TUHUS.
CxkpellBaHUE YUCTHIX JIUHUM.
['ereposuc, uiu rubpuiHas cuia.
HepoacTBenHoe ckpemmBanue —
ayTOpuauar. OtaanéHHas
rudpuan3anus 1 e€ yCrexu.

W cKyCCTBEHHBIM MyTareHes3 U MoJy4eHne
MOJIMIUIONIOB. [loCTHXKEHUS ceeKuun

PackpeiBath cosiepkanue TEPMUHOB U
MOHSTHI: UCKYCCTBEHHBINA OTOOD,
MacCCOBBIN 0TOOp, UHANBUYATbHBIN
0TOOP, IKCTEPbEP, OIMZKOPOJICTBEHHOE
CKpelIMBaHue, YUCTasl JINHUS, TE€TEPO3UC,
HEPOJICTBEHHOE CKpEIIMBAHUE,
HCKYCCTBEHHBI MyTareHes,
nosirionibl. CpaBHUBATH (POPMBI
HCKYCCTBEHHOI'0 0TOOpa (MaccoBOTO U
WHINBUYJIEHOTO), BUIBI
rubpuau3anuy (OJIU3KOPOICTBEHHON 1
OT/JAJICHHOM ), CITOCOOBI MOTYyUYCHHS
MOJIUTUIOUIOB.




PACTEHHUI, )KUBOTHBIX U
MUKpPOOPTaHU3MOB.

Hemoncmpayuu:

Topmpemuwi: 1. B. Muuypus,

I'. JI. Kapnieuenko, M. ®@. 11BaHOB.
Tabnuysl u cxemol: «OTHATCHHAS
rubpuau3anus», «PaboTel akageMuKa
M. ®@. UBanoBay, «llomummongusy.
Obopyoosanue: MyJISKU TUIOA0B U
KOPHEIUIOJ0B AUKUX POpM U
KYJbTYPHBIX COPTOB PAaCTEHUH.
Okckypeust «OCHOBHBIE METOBI U
JOCTHKEHHUSI CENIEKINYA PACTEHUN U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIINIO,
IJIEMEHHYIO Qepmy,
COpPTOUCIIBITATENbHBIN Y4aCTOK

WJIA TETJIMYHOE XO3SMCTBO)

[IprBOINUTH MPUMEPHI JOCTHKEHUIN
CEJICKLIUN PACTEHUH U KUBOTHBIX

7.3

buorexnonorusa
KakK OTpaciib
MPOW3BO/JICTBA

buorexnonorus KakK 0OTpaciib
MIPOU3BOJICTBA. | €HHasA MHKEHEpHsl.
Ortarnbl co3nanust pekomOuHanTHoM JTHK
Y TPAHCTE€HHBIX OpraHu3MoB. KiieTounas
WHXeHepus. KineTouHnble KyJIbTyphl.
MUKpPOKIIOHATIBHOE Pa3MHOKEHUE
pacrenuid. Knonuposanue
BBICOKOIIPOYKTUBHBIX

PackpseiBath conep:kanue TEPMUHOB U
HNOHSATUN: OMOTEXHOJIOT s, KJIETOYHAs
VH)XEHEpUsl, TeHHAsl UHXKEHEPUs,
KJIOHUPOBAHUE, TPAHCTCHHBIE
opranusmbl, MO (renetTudecku
MOIM(DULIMPOBAHHBIE OPTraHU3MBI).
XapakTepu3oBaTh OMOTEXHOJIOTHIO Kak
OTpAaCIIb IPOU3BOJICTBA, OCHOBHBIE




CEIbCKOXO3SIMCTBEHHBIX OPTaHU3MOB.
DKOJIOTHYECKHE U ATUUECKHE TTPOOJIEMBI.
I'MO — reneTudecku
MOIU(DUITUPOBAHHBIE OPTaHU3MBI.
Hemoncmpayuu:

Tabnuywvr u cxemvl.: «OOBEKTHI
OnoTexHoI0THNY, «KIIeTOUHbBIC
KYJBTYpPBI U KJIIOHUPOBAHUEY,
«KoHcTpynpoBaHue U MEPEeHOC FeHOB,
XPOMOCOM»

JIOCTHKCHHUS OMOTEXHOJIOTHH B 00JIaCTH
MIPOMBINIJIEHHOCTH, CEILCKOTO X035 CTBA
Y M€ IUIUHEL

[TepeunciaTh U XapakTepu30BaTh
OCHOBHBIC METOJIbI M JJOCTHKCHHMS
OMOVHXEHEPUU.

OO0cyxaaTh 3KOJIOTUYECKUE U
ATUYECKHUE aCTEKThl HEKOTOPBIX
HCCIEeN0BaHUN B 00J1acTH
OnoTexHOoJIOTHH (KJIOHHPOBAHUS,
HCKYCCTBEHHOT'O OIJIOJIOTBOPEHUSI,
HaIPaBJICHHOTO U3MEHEHUsI TeHOMA U
CO3JIaHUSI TPAHCTE€HHBIX OPraHU3MOB)

Htoro yacos no teme 3
PezepBHOE Bpems 1
OBILIEE KOJIMYECTBO 34

YACOB I10 ITPOI PAMME




11 KIIACC

No
/1

HaumenoBanue
pa3aenoB U TEM
y4eOHOTro peameTa

KomuuectBo
4acoB

[IporpammHoOe conepxanue

OCHOBHBIE BUABI E€ITEILHOCTH
0o0ydJaronmxcs

Tema 1. DBoOTIOLIUOHHASA OUOJIOTUSA

1.1

OBOJIIOLNS U METOIbI
€€ N3y4cHUs

1

[IpeanochuIKu BOSBHUKHOBEHUS
SBOJIFOLIMOHHOM TEOPUHU. DBOJIFOIIMOHHAS
Teopus U €€ MeCTO B OMOJIOTHH.
Bimsinue 3BONMIONMOHHON TEOPUN

Ha pa3BUTHE OMOJIOTUU U APYTHX HayK.
CBuzeTenbCcTBa 3BOJIOLHUH.
[Taneonronornyeckue:
NOCJIEOBATENBHOCTD MOSBICHHS BUJIOB
B IIAJIEOHTOJIOTMYECKOM JIETOMHCH,
nepexoaHble (HOPMBI.
buoreorpaguueckue: cxoacTBO U
paznuuune (GayH u Giaop MATEPUKOB U
OCTPOBOB. DMOPHOJIOTMUECKHE: CXOCTBA
U pa3nuyusi SMOPUOHOB Pa3HbIX BUOB
MIO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHUE:
TrOMOJIOTUYHbBIE, aHAJIOTUYHbIE,
PYIMMEHTApPHBIE OpPraHbl, ATABU3MBI.
MonekynspHO-OnOXUMHYECKHUE:
CXOJICTBO MEXAHU3MOB
HACJIEJICTBEHHOCTH M OCHOBHBIX

PackppiBaTh comepxaHue TEPMUHOB U
TTOHSATHI: IBOJIFOIHS, TICPEXO0THBIE
dbopMbI, PUIOTEHETHYECKUE PSIJIbI,
BU/IBI-DHIEMUKH, BUIBI-PEITUKTHI,
3aKOH 3apO/IbIIIEBOr0 CXO/ICTBA,
OMOTeHETUYECKUH 3aKO0H,
TOMOJIOTUYHBIC U aHAJIOTUIHBIC
OpraHbl, pyIUMEHTAPHBIE OPTaHBbI,
aTaBU3MBI.

[TepedncisiTh OCHOBHBIC ATAITbI PA3BUTHS
ABOJIFOLIMOHHOW TEOPHH.
XapakTepru30BaTh CBUACTECIIHCTBA
HBOJIIOITUU: TTAJICOHTOJIOTHYECKUE,
ouoreorpaduueckue,
AMOPHOJOTHYECKHE, CPABHUTEIIHHO-
AHATOMHUYECKHUE, MOJIEKYIISIPHO-
OMOXMMHUYECCKHE.

[IpuBOIUTH MPUMEPHI TEPEXOTHBIX
¢dbopM opraHu3MoB, QUITOTCHETHICCKUX
PSIOB.

[TpuBoauTh HOPMYTUPOBKH 3aKOHOB




METa0OINYECKUX MYTEHl Yy BCEX JKUBBIX
OpraHU3MOB.

Jemoncmpayuu:

llopmpemuwi: K. Jlunnen, XK. b. Jlamapk,
Y. JapsuHn, B. O. KoBanesckuii,

K. M. Bap, . I'ekkens, ©. Mrosuiep.
Tabruywr u cxemoi: «PazButue
OpPraHUYECKOTO MHpa Ha 3eMIIe»,
penbedubie TabIUIIBI «3apOIBIITI
MIO3BOHOYHBIX )KUBOTHBIX),
«ApXEONTEPUKC.

Obopyoosanue. buoreorpapuieckas
KapTa MUpa; KOJUIEKIUs «DPOopMbl
COXPAaHHOCTH MCKOIA€MbIX )KUBOTHBIX U
pacTeHMily; BiIaXKHbIC MpenapaTsl
«Pa3Butue Hacekomoro», «Pa3sutue
JISITYLITKED

OHMOTEHETUUECKOIO U 3apOoAbIIICBOIO
CX0ACTBA

1.2

Hctopus passutus
MPEJCTABICHUI
00 DBOIIOLINHA

OBommonnonHasa teopus Y. [lapsuHa.
[IpeanocbuUIKM BOSHUKHOBEHUS
JapBUHU3MA. [[BHKyIIHE CHIIBI
3BOJIFOLIMM BUJIOB 110 J{apBUHY
(M30BITOYHOE PA3MHOKEHUE

Py OTPAaHUYEHHOCTU PECYPCOB,
HeonpeaeaeHHas U3MEHYUBOCTD,
O6opb0a 3a CylecTBOBaHMUE,
€CTECTBEHHBII 0TOOD).
CuHTeTHuYecKasi TEOPUS 3BOITIOLUU

PackpbiBaTh conep:kaHue TEPMUHOB U
TIOHSITUI: CUCTEMATHKa, €CTCCTBEHHBIN
U UCKYCCTBEHHBIN 0TOOD.
XapaKkTepu3oBaTh OCHOBHBIE
SBOJIIOIMOHHBIE UJICH, KOHLIECTIIINU U
T€OpPUH; CPABHUBATH B3IJISIJIbI HA BUJ U
spostorvio K. JIunnes, X.b. Jlamapka,
Y. {apsuHa.

OuenuBath BkJaj JIMHHES B pa3BUTHE
CHUCTEMAaTUKH U OOBSICHATH MPUHIIMUITHI




(CTD) u eé oCHOBHBIC TTOJIOKECHHUS.
Jemoncmpayuu:

Ilopmpemuwi: K. Jlunnen, X. b. Jlamapk,
Y. JapBuH.

Tabauywvl u cxemor: «llonmynsuum,
«Kapra-cxeMa mapiipyTa nyTelnecTBUs
Y. Hapsunay, «@opMbl 00pHObI

3a CyLLECTBOBAaHUE», « ECTECTBEHHBIN
ot00p», «MHOrooOpasue copToB
pacteHui», « MHOroo0pasue nopoj
KUBOTHBIX»

OMHApHON HOMEHKJIATYPBHI.
XapakTepu3oBaTh COIEPKAHNUE U
3HAYEHHE IBOJIOLUOHHON KOHIETIIUN
K. b. Jlamapka.

OueHuBaTh €CTECTBEHHO-HAYYHBIC U
COLMAITbHO-D)KOHOMHYECKHE
MPEANOCHUIKM BOSHUKHOBEHUS
3BOJIIOUMOHHON Teopuun Y. JlapBuHa.
PackpsiBaTh copepkanre 3BOTOIMOHHON
teopun Y. JlapBuHa; CpaBHUBATH
HEONPEACIEHHYIO U ONPEAECTIEHHYIO
W3MEHYUBOCTb, €CTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOD, POpMBI OOPHOBI
3a CyILECTBOBAHHUE.

OnuceIBaTh MOJOKEHUSI CHHTETUYECKOU
teopuu dBotonnn (CTI) u 0OBICHATH
e€ 3HaueHue I OUOJIOTUU

1.3

Bun: xpurepuu u
CTPYKTYpa.
[Tomynsiusa Kak Kak
3JEMEHTapHAs
€AUHULIA BUIA

MukposBodronus. [lomymsamnus kak
€JIMHUIIA BUJA U YBOJIOLIUH.
Jemoncmpayuu:

Tabauywl u cxemol: «llomynsiumy,
«MyTarmoHHas U3MEHUUBOCThY.
Obopyoosanue.: MUKPOCKOTI,
MuUKpornpemnapar «Jpozodunay (Hopma,
MyTamu (OPMBIKPBUTEEB U OKPACKH
Tena), Mmojienb-anuinkanus «llepekpéct
XPOMOCOM.

PackpsiBaTh comepxaHue TEPMUHOB U
TTOHATHI: MUKPOIBOJTIOIIHS, BUI,
KpUTEpUU BUA, apeat, OMyJIsIIus,
reHooH/1, MyTallii, KOMOWHAIIUU
TCHOB.

XapakTepru30BaTh BUJ KaK OCHOBHYIO
CHUCTEMATHUYECKYIO SIUHUITY U
[IEJIOCTHYIO OMOJIOTUYECKYIO CUCTEMY.
Brigensats kputepun Bua
(Mopdonoruyeckuid, GU3NOJIOTUUECKHM,




Jlabopamopnvie u npakmuueckue
pabomol:

JlaGoparopnas padorta Ne 1. «CpaBHeHue
BUJIOB IO MOP(OJIOTHIECKOMY
KPUTEPUIO»

OMOXMMHYECKUIN, T€HETUUECKUH,
AKOJIOTMYECKUM, reorpapuieckuii) u
MPUMEHATH KPUTEPUU JJISI ONTUCAHUS
KOHKPETHBIX BUJIOB.
XapakTepu30BaTh MOIYJISALHNIO KaK
CTPYKTYPHYIO €UHUILY BUJIA U
3BOJIIOLUU.

OnuceIBaTh NOMYJISILUIO IO OCHOBHBIM
MOKa3aTessiM: COCTaB, CTPYKTypa

1.4 | ABmwxymiue cusbl JBrkymiue cuibl (pakTopsl)3Boaonuu | PackpeiBaTh copepkaHue TEPMUHOB U
(a7IeMeHTapHbIe BHJIOB B NpHpoJie. MyTalmOHHBIN MOHSATUN: KOMOMHATUBHAS
(akTOpbI) 3BOJTIOLUU IpoLecc U KOMOMHATUBHAS U3MEHYHUBOCTh, MyTalluy, MyTal{lUOHHBIN
MU3MEHYUBOCTD. [OMyIsA1IMOHHBIE BOJHBI | POLIECC, MTOIYJISLMOHHBIE BOJIHBI,
u aperid renos. M3omsius u murpauus. | Apeid reHoB, W30JSALUSL, MUTPALIH.
Jemoncmpayuu: XapaxkTepu30BaTh JIEMEHTAPHBIE
Tabauysl u cxemol: «JIBUKyIIUE CUITBI (aKTOpbI SBOITIOLUH: MYyTal[MOHHBIHI
SBOIOLIAMD) pouecc, KOMOMHATHBHAS
WU3MEHYHUBOCTD, TONYJIALIMOHHBIE BOJIHBI,
Ipei( TeHOB, 30U, MUTPALIHSL.
YcraHaBnuBaTh NPUYUHHO-
CJIICZICTBEHHBIE CBSI3U MEKIY
MEXaHU3MOM M PE3YJIBTATOM JIEUCTBUS
JBIKYIIHUX CUI (3J€EMEHTAPHBIX
(haKkTOpOB) IBOJIONINN
1.5 | EcrecTBennsIit 0TOOp EctecTBeHHbIN 0TOOp — HampaBstonui | PackpeiBaTh conepkaHue TEPMUHOB U

u ero Gpopmbl

(haKkTOp IBOJTIOIIHH.
®dopMBI €CTECTBEHHOTO 0TOOpA.

MOHATHI: €CTECTBEHHBIN 0TOOP, O0pHOa
3a CyIIeCTBOBaHUE.




Jemoncmpayuu:
Tabnuywl u cxemot: «ECTECTBEHHBIN
ot6op», «boprbda 3a cymecTBoBaHHE

OnuchIBaTh MEXaHU3M JICUCTBUS
€CTECTBEHHOTO 0TOOpa.
Xapaktepu3oBath ()OpPMbI €CTECTBEHHOTO
oTOOpa (IABMKYIIUKM, CTAOMITM3UPYIOIINH,
TU3PYITUBHBIN) U CPAaBHUBATH MX MEXKIY
co0OH.

XapaktepusoBath 00psOY
3a CyIIECTBOBAHHE U CPAaBHUBATH €€

BUJIBI (MEXKBHIOBAsI, BHYTPUBHUI0BAs,
00pbOa c HeOJAroNPUATHBIMU
dakTopamMu BHEUTHEH Cpe/IbI)

1.6

Pesynbrats
IBOJTIOIIHH:
MPUCTIOCOOJICHHOCTh
OpTraHU3MOB U
BUJI000pa30BaHME

[TpucnocobaeHHOCTh OPraHu3MOB
KaK pe3yJibTat 3BoJtouuu. [Tpumepst
IPUCTIOCOOJICHUI Y OPraHU3MOB.
Apomopho3bl U U0 AANTALIMH.
Bug u BumooOpazoBaHnue.

Kpurepuu Buga. OcHoBHBIE (POPMBI
BUJ1000pa3oBaHusl: reorpaduueckoe,
AKOJIOTMYECKOE.

Jemoncmpayuu:

Tabauysl u cxemvi:
«[Iprcnoco6IeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe B1u100OpazoBaHue»,
«IKOJOTUYECKOE BUIOOOPA30BAHUE.
Obopyoosarue:

Kosutekuus «[Ipumepsl 3aUTHBIX
IPUCIOCOOJICHUN Y 5KUBOTHBIX),

PackpbiBaTh copiep:kanrie TEPMUHOB U
MOHSATHI: TPUCTIOCOOIEHHOCTb,
MTOKPOBUTEIILCTBEHHAS 1
npegocTeperaas okpacka,
MacCKHpPOBKa, BUI000pa30BaHHE.
OnuchIBaTh MEXaHNU3M BOSHHKHOBEHUS
PUCTIOCOOJICHUI Y OPTaHU3MOB.
BoIBisSITH 10 M300pa’KeHUSIM, HA KUBBIX
U (PUKCHPOBAHHBIX MperapaTax MPUMEPHI
IPUCTIOCOOJICHHOCTH PACTCHU U
KUBOTHBIX K YCJIOBHSM CPEJIbI
oOuTaHus, TI0Ka3bIBaTh OTHOCUTEIHLHYIO
11e71ec000pa3HOCTh MPUCTIOCOOICHUM.
XapakTepu3oBaTh CIIOCOObBI 1
MEXaHU3MbI BUI000PA30BaHMUS;
OMKCHIBATH U CPABHUBATH OCHOBHBIE




KOJUIEKI[USI HACEKOMBIX C pa3JIMYHbIMU
TUIIaMU OKPAaCKU; Ha0Oop IJI0JI0B U
CEMsIH.

Jlabopamopnbwie u npakmuueckue
paoomuwl:

JlabopatopHas pabota Ne 2. «Onucanue
MPHUCTIOCOOJICHHOCTH OPTaHU3Ma U e
OTHOCHUTEIHLHOTO XapaKTepa

(hOpMBI IKOJIOTHIECKOTO U
reorpauyeckoro BUaI000pa30BaHuUs

1.7

Hamnpasnenus u mytu
MaKpOIBOJIOIUH

MakpoaBomtonus.

®opmbI BOTIONUN: (PUTTETUUECKAS,
JTMBEPIreHTHAs, KOHBEPTeHTHAs,
napauienbHas. HeoOpatumocTsb
sposttoruu. [Iporcxoxnenue

OT HECTIEUATU3UPOBAHHBIX

MIPEIKOB.

[Iporpeccupytoias crierain3aims.
AJlaniTUBHAsA pagualusl.
Jemoncmpavyuu:

Ilopmpemwi: A. H. CeBep1ioB.
Tabauywl u cxemol: «KApoMop(o3bD»,
«ManoaganTamuny, «O0I11ast
JIereHeparus».

Obopyoosanue.: monenb « OCHOBHBIE
HaIpaBJICHUS DBOJIIOIIUNY; O0BEMHAS
Mozenb «CTpoeHHe roJI0BHOTO MO3Tra
MO3BOHOYHBIX)

PackpbiBaTh cojiep:kaHrue TEPMUHOB U
TIOHSITHIA: MAKPOABOJTIONHS, (PUIIOTEHES,
OMOJIOTMYECKUM MPOTrPecC U perpecc,
apomopdo3, uaroamanrarus, 0omas
JeTeHepaIys, aJanTUBHAS pagralius.
XapakTepu3oBaTh (POPMBI IBOJTFOIIHH.
BrisBisite apomopdo3sl 1
UMO0AIaNTAlliN Y PACTEHUN U
KUBOTHBIX.

CpaBHUBaTh OHMOJOTHYECKUN IIPOrpecc
u Ouojoruveckuil perpecc, apomopdos,
U0 AN TAIIAIO0 U OOIIYIO
JIETeHEepaIHIo.

BouISBISTE B3aUMOCBSI3H MEKTY MY TSAMH
Y HaIIPABJICHUSMU DBOJTFIOITUN

Yy PaCTEHHUU U KUBOTHBIX

Htoro yacoB no teme




Tema 2. Bo3HUKHOBeHHE U PAa3BUTHE )KU3HU HA 3emiie

2.1 | UcTtopus *u3HU

Ha 3eMJI€ U METObI
€€ U3y4eHUs.
['uniorespl
MTPOUCXOXKICHUS
JKA3HU Ha 3eMJie

2

JloHay4HbIE NTPEACTABICHUS

0 3apOXKJeHUM XU3HU. HayuHbie
TUIIOTE3bl BOSHUKHOBEHUS ’KU3HU

Ha 3emJie: aOMOTeHE3 1 MaHCTIEPMUSL.
XUMHUYECKAS] SBOJIFOLIUA.
AOHOTeHHBIN CHHTE3 OPTaHUYCCKUX
BEIIIECTB U3 HEOPTAHUYECKUX.
DKCHEPUMEHTAILHOE TOATBEPIKICHUE
XAMHUYECKOU IBOJIFOLIHH.

HauanbHple Tarnsl OM0JI0rHYecKon
spoJironnu. ['unoreza PHK- mupa.
dopMupoBaHUE MEMOPAHHBIX CTPYKTYP
Y BO3HUKHOBEHHE MPOTOKJIETKHU.
[TepBbie KIETKHU U UX PBOJIOLIUS.
dopMUpOBaHUE OCHOBHBIX IPYIII
YKUBBIX OPTaHU3MOB.
Jemoncmpavyuu:

TIlopmpemuoi.

®. Penn, JI. ITactep, C. Muep,

A. W. Onapum, I'. FOpmu.

Tabnuywl u cxemvl: «BO3HUKHOBEHUE
CoJHEYHOM CHCTEMBIY,

«Pa3BuTHE OPraHNYECKOro MUPaA»,
«PactutenbHas kneTkay, « KuBoTHast
KJeTkay, «[Ipokapuoruueckas
KJIETKa

PackpbiBath coepxaHue TEPMUHOB U
MOHSTHI: KpeallmoHU3M, aOHOreHe3,
BUTAJIN3M, MTAHCIEPMUSI, OMOTI033,
KOallepBaThl, IPOOUOHTHI, CHMOMOTEHE3.
XapakTepu3oBaTh METO/IbI U3yUCHUS
MCTOPUYECKOIO MPOIUIOr0 3€MIIH.
[lepeuncnaTh OCHOBHBIE 3TArlbl
XUMHUYECKON 1 OMOJIOTHYECKOM
ABOJTIOIUH.

N3narats conepkaHue rUIoTe3 U TEOPUid
BO3HUKHOBEHUS KU3HU Ha 3eMJie
(KpeallnoHu3Ma, CaMOIIPOU3BOJIBHOTO
3apOkACHHS (CTIOHTAHHOTO),
nancnepmuu, runote3sl PHK-mupa).
OnucsiBaTh 3kcnepumenTsl C. Muiepa
u I'. IOpu no nosy4eHnro OpraHuyecKux
BEILIECTB U3 HEOPTAaHUYECKUX MYTEM
a0MOTEeHHOTO CUHTE3a




2.2

OCHOBHBIE 3TaNbI
DBOJIIOLINH
OpraHUYECKOTO MHUpa
Ha 3emJie, pa3BUTHE
YKU3HHM T10 DPaM H
neproam

PazBuTHe x13HU Ha 3emIie 1o 3pam U
nepuosiaMm. Karapxeit. Apxerickas

U IIpoTepo30McKas dpsl. [laneo3orickas
apa u e€ nepuoIbl: KEMOPUHCKUH,
OPAOBUKCKHUH, CUITYPUHUCKHH,
J€BOHCKUI, KAMEHHOYTOJIbHBIM,
IIEPMCKUH.

Me3so30iicKas 3pa u €€ Nepuosl:
TPUACOBBIN, FOPCKUM, MEJIOBOM.
Kaiino3zolickas spa u €€ nmepuoabl:
MMajJe€Or€HOBBIN, HEOTCHOBBIH,
AHTPOIIOT€HOBBIM.

XapakTepuCcTHKa KIIMMaTa u
r€0JIOTHYECKUX MPOoLeccOB. OCHOBHBIE
ATaIlbl YBOJIOLNH PACTUTEIBHOTO U
KUBOTHOTO MUpa. ApoMopGh 036l

Yy pacTeHUH U )KUBOTHBIX. [losiBIEHNE,
pacUBET ¥ BEIMUPAHUE IPYII KUBBIX
OpPraHU3MOB.

Jemoncmpayuu:

Tabauywt u cxemwl: «Pa3Butne
OPraHUYECKOTO MHUPAY,
reOXPOHOJIOTHYecKas Ta0IuIIa;
KOJuIeKIMS «DOpMBI COXpaHHOCTH
HCKOIIA€MbIX )KUBOTHBIX U PACTCHUI.
Jlabopamopnwie u npakmuueckue
paoomul:

PackpriBaTh coepkanre TEPMUHOB U
MOHSTHIA: 0H, 3pa, IEPUO,
apoMopdh03bl, UINOATATTATIHH.
3HaTh MOCIE0BATEIbHOCTh JOHOB!
KaTapxeu, apxeu, NpoTepo30u,
danepo3oii; 3p: apxeickas,
IIPOTEPO30UCKAs, MAICO30UCKas,
ME3030MCKast, KaTHO30MCKasl; IEPUOJIOB:
KeMOPUICKHI, OPIOBUKCKUM,
CUITYyPUWCKHUI, TIEBOHCKHUI,
KaMEHHOYTOJIbHBIN, IIEPMCKHH,
TPUACOBBIH, FOPCKUIA, MEJIOBOM,
11aJICOTCHOBBLIA U HEOT'C€HOBBIM,
AHTPOINOT€HOBBIM.

XapakTepu3oBaTh OCHOBHbBIE COOBITHS
B Pa3BUTUU OPTAHUYECKOTO MUpPA

10 3paM U NIEPUOJIaM Fe0JI0THIYECKOM
HCTOPUU; ATAIbI Pa3BUTHS
pPaCTUTENIBHOTO U JKUBOTHOTO MUPA.
Brinenuts rmaBHbie apoMopdo3b
PACTEHUH U )KUBOTHBIX.

CpaBHHBaTh MEXy COOOi
IpeCTaBUTEIICH CHCTEMAaTHYCCKUX

TPYIIT OPTaHU3MOB, BBISIBIISITH UEPTHI
YCJIO)KHEHUS U TIPUCIIOCOOJICHHOCTH
K YCJIOBHSIM JKH3HU




[Ipaktuueckas padota Ne 1. «M3yuenue
MCKOIMAEMBbIX OCTaTKOB PAaCTEHUN U
KUBOTHBIX B KOJJIEKIIUAX).

DKCKypcHs « DBOIIOLHSI OPraHUYECKOTO
Mupa Ha 3emiie» (B €CTECTBEHHO-
HAayYHBIM WJIM KpaeBeIUECKUU My3ei)

2.3 | CoBpeMeHHast CucreMa OpraHu4ecKoro Mupa Kak PackpsiBaTh coziep;kaHne TEPMUHOB U
cucrema oTpaxkeHue 3BoJiroli. OCHOBHBIE IIOHATUI: CUCTEMAaTUKa, UCKYCCTBEHHAs U
OPraHnYeCKOro Mupa CHUCTEMAaTHUYCCKUE TPYIIIBI OPraHU3MOB. | €CTECTBEHHAs Kiaccupukanus, OuHapHas

Jemoncmpayuu: HOMEHKJIATypa, MPUHIUII
Tabauywl u cxemol: «CoBpeMeHHas UEPAPXUYHOCTH.
CHUCTEMA OPraHUYECKOI0 MHUPa» XapakTepu3oBaTh COBPEMEHHYIO
CHUCTEMY OPTaHUYECKOTO0 MHUpa
2.4 | DBOIIOIHS YeTIOBEKA DBOIIOLMS YEJIOBEKA. AHTPONIOJIOTHS PackpsiBaTh coziep;kaHue TEPMUHOB U

(aHTpOMNOrEHE3)

KaK Hayka. PazBuTue npeacraBieHAi
0 IPOUCXOKICHUH YeJIOBEKA. MeTobl
U3y4eHus anTponoreHesa. Cxoxncrsa u
pas3InuMsl 4eJ0BEKa U JKUBOTHBIX.

CucreMaTHyuecKoe MoJjJ0KEeHUE YeI0BeKa.

Jemoncmpayuu:

lopmpemuwi: Y. [lapBuH.
Tabauyvt u cxemovl: «CpaBHEHUE
AHATOMHUYECKUX YePT CTPOCHUS
YeJIOBEeKa U 4eNI0OBEKOOOPa3HBIX
00€3bsH.

Obopyodosanue. CIETIKA WITN
M300paKeHHsI KAMEHHBIX OPYIUi

MOHATUI: AHTPOTIOJIOT U, AHTPOIIOTEHE3,
4esoBeK pasymHbIi(HOMO sapiens),
MPSMOXOKJICHUE, BTOPAsi CUTHAJIbHAS
CHUCTEMA.

[lepeuncnsaTh 3aa4u aHTPOMOJIOTUH,
ATanbl CTAHOBJICHUS U PA3BUTHS
MPEICTABJIIEHUH O TMTPOUCXOXKICHUN
YeJI0BEKa.

M3naraTh OCHOBHBIC ITOJIOKECHHUS
teopun Y. /{apBuHa, KpUTUYECKU
OIIEHUBATh HEHAYYHYIO HH(POpMALINIO
0 IPOUCXO0KJAEHNUH YEIIOBEKA.

3HaTh CUCTEMATHYECKOE ITOJI0KECHUE




MEePBOOBITHOTO YEIIOBEKA: KAMHH-
qyomepsl, pyouia, ckpebiia

Buja Homo sapiens, nepeduciusite €ro
MOP(OTIOro-aHATOMUYECKHE TPU3HAKU
pa3HOro ypoBHS (THI, KJIAcc, OTPSI

u Jp.).

YcraHaBIMBaTh YEPTHI CXOJICTBA U
pasznuumnil 4enoBeKa U KUBOTHBIX.
OOBSACHATH U OIICHUBATH 3HAUCHHE
Hay4HBIX 3HAHHUI O TPOUCXOKICHUH
YyeJI0BeKa JIJIsl MOHUMAaHUsSI MECTa U POJIH
YeJ0BeKa B MPUPOJIE

2.5

JIBMKYIIIME CUITBI

(paxTopsr)
aHTPOTIOTeHEe3a

JBrkymue cuisbl ((hakTophl)
anTponoreHe3a. Hacnencrennas
U3MEHYMBOCTH M €CTECTBEHHBIN 0TOOP.
OO6miecTBEeHHBIN 00pa3 )KU3HHU,
M3TOTOBJICHHUE OPYIUN TPYyAa,
MBIILLICHUE, PEYb.

Jemoncmpavyuu:
Tabauysl u cxemol: «CpaBHEHHE

AHATOMHUYECKHUX YePT CTPOCHHUSI YeIIOBEKA
U YCJIOBEKOOOPA3HBIX 00E3bsIHY,
«OCHOBHBIC MECTa MAJICOHTOJIOTHICCKUX
HAXOJIOK TIPEIKOB COBPEMEHHOTO
YeJIOBEKay.

O6opynoBaHue: MYJISKU
«IIpoucxoxaeHue yemoBeKa
(MaJICOHTOJIOTUYECKHE HAXOIKH )»

PackpbiBaTh cojpiep:kaHrue TEPMUHOB U
HNOHATHI: (PaKTOPbI aHTPOIIOTEHE3A,
TPYIIIOBOE COTPYIHUYECTBO, PEYb,
OpyAHiiHAs IESITEIbHOCTD,
noJimMopdusm.

XapakTepu30oBaTh ABMKYIITUE CUTIBI
(akTOpHI) aHTpOIIOreHEe3a:
OMOJIOTMYECKHUE U COIUANIbHEIE,
CpPaBHUBATH UX MEXTY COO0M




2.6

OCHOBHBIE CTAIUNA
ABOJIIOIIAU YEJIOBEKA

OCHOBHBIE CTaJIMN ¥ BETBH SBOJIIOLINU
YeJI0BEKA: aBCTPAJIONUTEKH, UenoBek
yMelbid, YenoBek mpsMOXO LN,
Uenoek HeanaepTanbCKuid, YenoBek
pa3yMHBI COBPEMEHHOTO THUIIA.
Haxonku nckonaeMbIx OCTaHKOB,
BpEeMsI CyIIIECTBOBaHUS, 00J1aCTh
pacrpocTpaHeHusi, 00bEM rOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYAUSL.
Jemoncmpayuu:

Tabauywl u cxemwvl: «OCHOBHBIE MeCTa
MaJICOHTOJIOTUYECKUX HAXOJIOK ITPEIKOB
COBPEMEHHOT'O YEJIOBEKay,
«JIpeBHenmue oan», «IpeBHue
mon», «[lepBbie COBpEMEHHBIE JTFOAN.
O0opynoBaHue: MyJIsIKU
«IIpoucxoxaeHue yenoBeka» (OI0CTbHI
aBCTPAJIONUTEKA, MTUTEKAHTPOIIA,
HeaHJIepTaJiblia, KPOMAHbOHIIA); CICTIKU
WU N300pakeHUs KAMEHHBIX OpYIUid
NEepPBOOBITHOTO YETTOBEKA: KAMHU-
qormepsl, pyousna, ckpedia

PackpbiBaTh cojiep;kaHUE TEPMUHOB U
MOHSITUI: aBCTPAJIONIUTEK, YEITOBEK
YMEJIbIN, YETTOBEK MPSIMOXO SN,
HeaHjepTajell, KpOMaHbOHEII,
HEOJIUTUYECKAs! PEBOJIIOLINS,
MEePBOOBITHOE UCKYCCTBO.
XapakTepu3oBaTh U CPABHUBATH MEXKITY
co00# OCHOBHBIE CTaJUU DBOJIIOIIUHA
YEJIOBEKA: XPOHOJOTHYECKUI BO3PACT,
apeas pacnpocTpaHeHus, O0BEM
TOJIOBHOT'O MO3ra, 00pa3 KU3HU U

opyaus Tpyaa

2.7

YenoBeueckue pachl
U TIPUPOJIHBIC
ajanTalydyd YeJioBeKa

Yenoseueckue pacbl. OCHOBHBIE
OOJIBIINE pachl: EBPONEOUTHAS
(eBpazuiickasi), HErpo-aBCTpaloOuHAas
(3KBaTOpUaNIbHAS ), MOHTOJIOUTHAS
(a3uaTcko-aMepUKaHCKasi).

PackpsiBaTh coziepkaHue TEPMUHOB
Y TIOHSATUI: pachl, pacoreHes, Colual-
JapBUHU3M, PACU3M, METHUCALMA.
XapakTepu3oBaTh U CPaBHUBATh
[IpencraBuTenein 4eI0BEYECKHUX pac,




UepThl IpUCIOCOOTCHHOCTH
MPECTABUTEIICH YETIOBEUECKHUX pac

K YCJIOBUSIM CYIlleCTBOBaHUS. EMUHCTBO
yenoBeyeckux pac. Kpuruka
COIIMAJILHOTO JIApBUHU3MA U pacu3ma.
Jemoncmpayuu:

Tabauysl u cxemvi: «YemoBeueckue
pace»

PACKpBIBATh IPUUYMHBI U MEXAHU3MBbI
pacoreHesa, NepPeYrcisiTh U MIPUBOJIUTH
IPUMEPHI IPUCTIOCOOIEHHOCTH YeTIOBEKA
K YCIIOBUSIM CpE€Jibl, TPUMEPHI
IPUCTIOCOOUTEIIEHOTO 3HAYCHUSI PACOBBIX
MIPU3HAKOB.

Jloka3piBaTh €AMHCTBO BU1a Homo
sapiens, Hay4HyI0 HECOCTOSTEIbHOCTD
PACOBBIX TEOPHUM, UJIEH COLMATBLHOIO
JapBUHU3MA U pacusma

HToro uacoB o Teme
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Tema 3. Opranu3Mbl 4 OKpY:Kamolas cpeaa

3.1 | Dkonorust Kak Hayka 1 DKonorus Kak Hayka. 3a1aud U pas3zaensl | PackpbeiBaTh conepaHne TEPMUHOB U
9KOJIOTUH. MOHSTU: KOJIOTHS, TTOJIEBIE
MeTobl DKOJIOTUYECKUX UCCIEAOBAHUN. | HAOJIOICHHUS, SKCIICPUMEHTBI,
DKOJIOTHYECKOE MUPOBO33PEHUE MOHUTOPHUHT OKPYKAaIOIIEH Cpebl,
COBPEMEHHOTO YEJIOBEKA. MOJIEJIMPOBAHUE, SKOJIOTHUECKOE
Jemoncmpayuu: MHUPOBO33pPEHUE.
TIlopmpempwi: A. T'ym607B1T, [lepeuncnarh 3aja4u 3KOJIOTUH, €€
K. ®@. Pynbe, O. I'ekkerns. pas3zensl ¥ CBSI3U C APYTMMU HayKaMU.
Tabnuywr u cxemwvr: xapra «lIpuponneie | XapakTepu3oBarh METOIBI
30HBI 3EMJIN» 3KOJIOTUYECKUX UCCIEN0BAHUM

3.2 | Cpenpl obuTanus u 1 Cpennl oOuTaHus OPraHU3MOB: BOIHAS, PackpsiBaTh conepxanne TEpMUHOB

IKOJIOTHYECKHE
bakTopbI

HA3eMHO-BO3/yIIIHAs, TOYBEHHAS,
BHYTPHU-OpTaHU3MEHHas!.
Dkonoruveckue GaKkTophl.
Krnaccudukanms s3K010ru4eckux

U TIOHSITUI: cpelia OOuTaHusl,
AKOJIOTUYECKUE (PAKTOPHI,
OMONIOTMYECKUN ONITUMYM,
OTPaHUYUBAIOIINYN (JIMMUTHPYIOLINN )




(akTOpOB: AOMOTHYECKHNE, OMOTUUYECKHIE
¥ aHTPOTIOTCHHEIE.

JleiicTBHE 3KOJOTHYECKUX (PAKTOPOB

Ha OpPTaHU3MBI.

Jemoncmpayuu:

Tabauywl u cxemor: «Cpeapl 0OUTAHUS
OpPIraHU3MOBY

daxrop.

XapakTepu30oBaTh YCIOBUS Cpel
0o0WUTaHHs OPraHU3MOB;
KJIacCU(UIMPOBATH U XapaKTEPHU30BaTh
IKOJIOTHYECKUE (PAKTOPHI: AONOTHIECKHE,
OMOTUYECKHUE U AaHTPOIIOTCHHBIE.
OnuceIBaTh IEUCTBUE YKOJIOTHICCKUX
(hakTOpOB Ha OPTAHU3MBI.
XapakTepu3oBaTh 0COOCHHOCTH
CTPOCHHUS U KUZHEACATEILHOCTU
pPaCTEHU U )KMBOTHBIX PA3HBIX CPEJl
oOHnTaHus

3.3

AOUOTHUYECKIE
(bakTopbl

AbGuoTtnueckue (paKTophl: CBET,
TeMIlepaTypa, BJIaKHOCTb.
®doronepuoansm. [Ipucnocobienus
OpPraHu3MOB K JICCTBUIO aOMOTUYECKUX
daktopoB. buonornueckue puTMBI.
Jemoncmpayuu:

Tabauywl u cxemol: «DoTOTIEPUOTNIMY.
Jlabopamopnvie u npakmuueckue
pabomot:

JlabopaTtophnas pabota Ne 3.
«Mopdonoruueckre 0COOEHHOCTH
pacTeHul U3 pa3HbIX MECT OOUTAHUS.
JlaGoparopHas pabota Ne 4. «Biusinue
CBETa Ha POCT U PA3BUTHE YEPEHKOB
KOJIeyCca»

PackpbiBaTh comepkaHnne TEPMUHOB U
NOHATHI: abHoTHYEeCKUE (PAKTOPHI,
dboToneprou3M, OMOJIOTHICCKHE
PUTMBL.

AHanu3upoBaTh ACHCTBUE CBETA,
TEMIEPATYPhl, BIAKHOCTH Ha OPraHU3MbI
Y TIPUBOANTD MIPUMEPHI
IPUCIOCOOJIEHHOCTH OPraHU3MOB.
[TpoBoauTh OHOMOTHYECKUE HAOTIOACHMSI
1 0hOpPMITATH PEe3yNbTaThl MPOBEAEHHBIX
HaOI0IeHU T




3.4 | buoTtnueckue buotnueckue pakropsl. Bumasr PackpriBath conepkanue TEpPMHUHOB
(bakTophI OMOTUYECKUX B3aUMOICHCTBUIA: U TIOHSTHI: OMoTHYEeCKUEe (PaKTOPHI,
KOHKYPEHIIUS, XUIITHUIECTBO, CAMOMO3 U | XUII[HUYECTBO, ITapa3UTU3M,
ero gopmel. [lapasutusm, Koomepais, | KOHKYpPEHLUs, MyTyalu3M, CUMONO03,
MyTyaJIn3M, KOMMEHCAIIA3M KOMMEHCAJIN3M, HaXJIEOHUYECTBO,
(KBapTUPAHCTBO, HAXJICOHUYECTBO). KBapTUPAHCTBO, aMEHCAJIU3M,
AMeHcanm3M, HENTpanu3M. HEUTPAJIA3M.
3HaueHHE OMOTHUYECKUX XapakTepu3oBaTb OMOTUYECKUE
B3aMMOJECHUCTBUM JIJIS CYIIECTBOBAHUSA (baKTOphI U BUJIBI B3aUMOOTHOIIICHU I
OpraHU3MOB B IPUPOJHBIX COOOIIECTBAX. | MKy OPTaHU3MaMU; TIPUBOIUTH
Jemoncmpayuu: pUMeEpPhI B3aUMHOMN
Tabauywl u cxemoi: «lIumiessie nenm» PUCTIOCOOJICHHOCTH OPTaHU3MOB.
CpaBHUBaTh MEXIy COOOU BUIBI
buoTtnuecknx B3anmMo1eCTBUIMA
OpraHU3MOB
3.5 | DKoyoruyeckue DKOJIOTUYECKUE XAPAKTEPUCTUKHI PackpeiBath conep:kaHue TEPMUHOB U
XapaKTEePUCTUKU nonyJyaiuu. OCHOBHbIE MTOKAa3aTeNn MOHSATUI: TOMYJISILUSL, YACIICHHOCTb,

BUIA U TIOMYJISIIAN

NOMYJISIUUN: YUCIEHHOCTD, INIOTHOCTb,
POXKJ1aEMOCTh, CMEPTHOCTb, IPUPOCT,
Murpanus. JJlnHaMuka 4ucieHHOCTH
NOMYJISIUU U €€ peryJisiius.
Jemoncmpayuu:

Tabauysl u cxemol: «llomymasmmy,
«3aKOHOMEPHOCTH POCTa YUCIEHHOCTH
NOMYJSIUN UHDY30pUU-TY(PETbKNY.
Jlabopamopnule u npakmuyeckue
pabomol:

IJIOTHOCTB, POKAAEMOCTh, CMEPTHOCTS,
IPUPOCT, MUTPALUs, AUHAMUKA
YUCJIEHHOCTH TOITYJISIUN.
XapakTepu30BaTh OCHOBHBIE I0KA3ATENIN
Y DKOJIOTHYECKYIO CTPYKTYPY
NOMYJISIMN; OMUCHIBATH MEXaHU3MBbI
PEryasiiuy YUCIEHHOCTU NOMYJISLNN




[Tpaxtuueckas padora Ne 2. «Ilomcuér
MJIOTHOCTH TTOMYJISIITUN pa3HbIX BUIOB
pacTeHui»

Htoro yacoB no teme
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Tema 4. Coo011ecTBa H DKOJOrHYECKHE CHCTEMBI

4.1 | CooOmiectBa 1 Co00111€CTBO OPraHU3MOB — OMOIIEHO3. PackpbiBath cosepxaHue TEPMUHOB U
OpraHu3MOB CTpyKTypbl OMOLIEHO3a: BUI0Bas, MOHATHI: OMOIIEHO3, YKOCHCTEMA,
POCTPAHCTBEHHAs, Tpouueckast OMOTeOIeHO3, BU/IbI-JOMUHAHTHI,
(nmuieBasi). Buabl-10MUHAHTEI. AKOJIOTUYECKas HUIIIA.
Casizu B OHOIIEHO3E. XapakTepuszoBaTh OMOIIEHO3
Jlemoncmpauuu: (co00I11eCTBO), €TI0 BUIOBYIO,
Tabauywl u cxemol: «llumeBblie nenm», IPOCTPAHCTBEHHYIO U TPOPUUYECKYIO
«buHo1EH03: COCTAB U CTPYKTypay. CTPYKTYpBHI.
Obopyoosarue: MOACIb-aIIIITUKALIUS OOBACHATH POJIb KOMIIOHEHTOB
«Tunruneie 6MOLIEHO3bI»; repOapHii OMOLIEHO32 B MOJIEPKAHUU €T0
«PacTtutenbHbIe COOOIIECTBAY; CTPYKTYPBI U CYIIECTBOBAHUS
KOJUIeKIUs «bHoLeH03» Ha ONPENCIIEHHON TEPPUTOPUHU.
OOBICHATH OMOJIOTUYECKUI CMBICIT
SIPYCHOCTH U JTUCTOBOM MO3AaMKH.
CpaBHHBaATh KOMITIOHEHTBI OMOIICHO30B,
WX BUJOBYIO, TIPOCTPAHCTBEHHYIO U
TPOPUUECKYIO CTPYKTYPBI, CBSI3H MEXKITY
OpraHu3MaMu
4.2 | DKOCUCTEMBI U 2 DKOJIOTHYECKHUE CUCTEMBI (IKOCUCTEMBI). | PackpwiBaTh copepikaHne TEPMUHOB U

3aKOHOMCPHOCTH UX
CyYmCCTBOBAHUA

[TousiTue 00 YKOCUCTEME U
OHOreo1EHO3E.
OyHKIMOHATBHBIC KOMITOHCHTHI

IIOHATHH: DKOCUCTEMA, OMOT€OIIEHO3,
IPOIYIICHTHI, KOHCYMEHTHI, PeTyIICHTBI,
TpouuecKue ypOBHH, IHUIIICBAS




AKOCHUCTEMBI: MPOAYLIEHThI, KOHCYMEHTHI,
PEIYLICHTHI.

KpyroBopoTt BeliecTB U MOTOK SHEPTUU
B DKOCHCTEME.

Tpoduueckue (muieBbie) ypoBHU
AKOCHCTEMBI. [IHIeBbIC 1IENU U CETH.
OCHOBHBIE MOKA3aTEHN SKOCUCTEMBI:
Ouomacca, MpoAYyKIHs. IKOJIOTHUECKUE
NUPaMHU/JIBL: TPOAYKIUHU, YUCIEHHOCTH,
o6uomacchl. CBOMCTBA HKOCUCTEM:
YCTOMYUBOCTb, CAMOPETYJISALINS,
pa3BUTHE.

Cykueccus.

Jemoncmpauuu:

Llopmpemuwi: A. [Ix. Tencnu,

B. H. Cykaués.

Tabauywl u cxemol.: «IIpupoaHbie
coobmecTBay, «Llenmm muranms,
«IKoJOTHYEeCKasi TUpaMuaIay

LEMb U CETh, IKOJIOTHUECKUE
nupamMubl, Onomacca, NpoayKIus,
CYKIIECCHSI.

XapakTepru30BaTh CBOMCTBA YKOCHUCTEMBI
(e€ cmocOOHOCTD K JJIUTEIIBHOMY
CaMOIIOJIEP>KaHNI0, OTHOCUTEIHLHO
3aMKHYTBIN KpyTOBOPOT BEILIECTB,
HEOOXOMMOCTb IOTOKA YHEPTHH).
CpaBHUBaTh MaCTOMIIHBIC U JCTPUTHBIC
NUIIEBbIE LIEH, TPO(PUIECKUE YPOBHU
HKOCHCTEMBI.

Pa3znuyats nupamMuabl IpoOaAyKIIUH,
UPaMUIbl YUCITIEHHOCTH U TUPAMHUIBI
Ooromacchl.

CocTaBisTh LEMU U CETU MTUTAHMUSL.
[lepeuncnaTs CBOMCTBA IKOCUCTEM:
YCTOHYMBOCTh, CAMOPETYJISALINA,
pa3BUTHE (CYKIIECCHSA).

OnuceIBaTh MEXaHU3M MOIEPIKAHUS
paBHOBECHSI B 9KOCHUCTEMaX.
XapakTepru30BaTh CYKLIECCUU, BBISBIIATD
IPUYMHBI U O0IIME 32aKOHOMEPHOCTHU
CMEHBI IKOCHUCTEM

4.3

[Ipuponnsie
DKOCHUCTEMBI

[IpupoiHBIE 3KOCUCTEMBI.
DKOCHUCTEMBI PEK U 03EP.
DKOCUCTEMAa XBOMHOTO WK
IMPOKOJIMCTBEHHOTO JIECa.

PackpsIBaTh coqiepkaHre TEPMUHOB U
TIOHSTHI: BOJHBIC YKOCHCTEMBI,
OHMOreoIeHO3bl, (PUTOTIIIAHKTOH,
300IUIaHKTOH, OEHTOC, TYMYC.




Jemoncmpavuu:

Tabauywl u cxemol: «IKOCUCTEMA
IIAPOKOJIMCTBEHHOTO JIECA,
«DKOoCcuCTEMAa XBOMHOTO JISCay,
«bnorneHnos Bogoémay.

Obopyodosanue: repdapun U KOJIJISKITUN
PacTEeHHI U JKUBOTHBIX,
MPUHAJIEKAIINX K PA3HBIM
AKOJIOTUYECKHAM TPYIIIaM OJTHOTO BUAA

[TpuBOIUTE TPUMEPHI MPUPOTHBIX
HKOCHUCTEM CBOEI MECTHOCTH.
CpaBHUBaTh Ha3€MHBIC U BOJIHBIC
HKOCHUCTEMBI; OpPraHU3MbI, 00pa3yromue
pasHble Tpopuueckrue ypoBHH

4.4 | AHTpOTIOTCHHBIC AHTPONOTeHHBIE YKOCUCTEMBI. PackpbiBaTh copiep:kanrue TEPMUHOB U
AKOCUCTEMBI ATPOIKOCUCTEMEI. TOHATHI: aHTPOIIOTCHHAS YKOCUCTEMA,
VYpboskocucremsl. buonorudeckoe u arpo’KocCUcTeMa, ypOooIKocHucTeMa,
X035UCTBEHHOE 3HAUCHUE O6uopazHooOpazue.
arpo’KOCUCTEM U YPOOIKOCHUCTEM. XapakTepru30BaTh arpO3KOCUCTEMBI U
buopasznoobpasue kak paxtop ypOO3IKOCUCTEMBI, 0OCOOCHHOCTH UX
yCTOWYMBOCTHU IKOCUCTEM. COXPAaHEHUE | CYIIIECTBOBAHUS.
OMOJIOTUYECKOTO pa3Hoo0pasus [IpuBOANTH MPUMEPHI AHTPONOT€HHBIX
Ha 3emuie. AKOCHCTEM CBOCH MECTHOCTH, OITUCHIBATH
Jlemoncmpayuu: MX BHJIOBOM COCTaB U CTPYKTYpY.
Tabauyst u cxemvl: «ATPOIICHO3Y. CpaBHHBaTh COCTaB M CTPYKTYPY
Obopyodosanue: KOINEKINA «BpenTenu | npupoaHbIX S5KOCUCTEM U
BAXKHEHUIIINX CEIBCKOXO35MCTBEHHBIX arpodKOCHUCTEM, arPOIKOCUCTEM U
KYJBTYpP» ypbosKocHucTeM
4.5 | buochepa — VYuenue B. U. Bepuaackoro o 6nocdepe. | PackpeiBaTh comeprkaHne TEpPMHUHOB U
riiodanpHast ['panuiel, cocTaB ¥ CTPYKTypa MOHATHI: Onocdepa, )KUBOE BEIIECTBO,
IKOCUCTEMA 3eMITH o6unocdepsnl. )KruBoe BEMIECTBO U €r0 JTUHAMUYECKOE PAaBHOBECHE.

dbynkiuu. OcodeHHoctu 6nocdepnl Kak

OuenuBath Bkaaa B. M. Bepnaackoro




rJ100aIbHON HKOCUCTEMBI.
JlnHamuyeckoe paBHOBECUE U OOpaTHAs
CBsI3b B OMocdepe.

Jemoncmpayuu:

llopmpemuwi: B. . BepHaackui.
Tabauyer u cxemwvi: «O0MIAs CTPYKTYpa
o6uocdepni», «PacpocTpanenue sxu3Hu
B Onocdepe», «O30HOBBIN SKpaH
ouochepb»

B CO3/IaHME yueHHs o Ouocdepe.
XapakTepu3oBaTh cocTaB Ouochepsi,
(YHKITIH )KHBOTO BelllecTBa Onocdepsl
U OTIpEeIeIATh (Ha KapTe) 00J1acTH €ro
HanOOJIBIIEr0 PACIIPOCTPAHECHUS.
[TpuBOANTH PUMEPHI TPOSBICHUS

G yHKIIMI )KUBOTO BelllecTBa brocdepsl,
OMOTCOXMMHYECKOH 1eATEeIbHOCTH
YeNoBeKa.

[Tepeuncnars ocobeHHOCTH OHOChEpHI
KaK TJ100aJIbHOM SKOCUCTEMBI 3eMIIH

4.6 | 3aKOHOMEPHOCTH KpyroBopoTs! BemecTB u PackpsiBath cosiepkaHue TEPMUHOB U
CYITIICCTBOBAHHMSI OMOTEOXUMHUUYCCKHE ITUKITBI DJICMEHTOB TOHATHI: TIEIOCTHOCTH OnOCchepsl,
ounocdepol (yrnepopa, a3ora). KPYTOBOPOT BEIIIECTB,

3oHasbHOCTH OMOCchepnl. OCHOBHbBIE OMOTeOXUMHUYECKHE ITUKITBI

OMOMBI CYIIIY. AJIEMEHTOB, 30HAIBHOCTH OHOChepHI,

Jemoncmpavuu: OMOMBEI.

Tabnuywvr u cxemol: «KpyroBopor OnuchIBaTh KPYTOBOPOT BEIIECTB,

yriepoaa B ouocdepe», «Kpyrosopot OMOTCOXUMUYECKHUE IIUKJIIBI a30Ta U

a30Ta B PUPOIE» yrieposaa B 6uocdepe.
OOBACHATH IPUIUHY 30HATLHOCTH
ouocdepsl. [lepeuncnsats u
XapaKTEPHU30BaTh OCHOBHBIC OMOMBI
CylIH 3eMIu

4.7 | YenoBe4yecTBO YenoseuecTBo B Onocdepe 3emiu. PackpsiBaTh conepxanne TEpMUHOB U

B Onocdepe 3emiu

AHTpOTNIOTeHHBIC U3MEHECHHSI
B 6uocdepe. ['mobGanbHbIe

TIOHSITUM: AHTPOIIOIC€HHLIC N3MCHCHUS,
AKOJIOTUYECKUU KpHU3uc, r100aJIbHBIC




9KOJIOTHYECKHE MMPOOITIEMBI.
JHemoncmpavyuu:

Tabnauyvt u cxemol: «IIpumepHbIe
AHTPOIIOTEHHBIE BO3/ICUCTBUS

Ha IpUpoay», « BakHeunIne UCTOUHUKH
3arpsA3HEHUs BO3/lyXa U TPYHTOBBIX
BO», «IlouBa — BaxkHEMIIIasI
cocTasJisonias ouochepo», «DakTopsl
Jerpasanuu nouny, «IlapHUKOBBII
ahPpexT», «PaKkTopbl paIHOAKTHBHOTO
3arpsisHeHus: ouochepni»; Kpacnas
kaura P®, n300pa>keHust 0XpaHIeMbIX
BUJIOB PACTCHUU U )KUBOTHBIX

IpOOJIEMBI.

XapaktepusoBatb OuochepHyo poJib
YeJI0BEKA.

[TpuBOIUTH TPUMEPHI AaHTPOTIOTEHHBIX
U3MEHEeHUM B 6uocdepe.

OueHuBaTh NMOCIEACTBUS 3arPSA3HEHUS
BO3J1YIIHOM, BOJTHOM CPE€JIbl, U3MEHEHHUS
KJIUMaTa, COKpalieHus
OropazHo0Opa3usi.

@opMyIHpPOBATH COOCTBEHHYIO MO3UIIMIO
[0 OTHOLIEHUIO K IJI00aJIbHBIM U
PErMOHAIIBHBIM 3KOJIOTHYECKUM
npobyieMaM, apryMEeHTUPOBATh CBOIO
TOUYKY 3pEHHS.

Ha3piBaTh NpUYMHBI NOSABICHUS
IIPUPOAOOXPAHHOUN ITUKH,

pacKpbIBaTh 3HAUEHUE MTporpecca

JUTSI IPEOJOJIEHUS SKOJIOTMYECKOTO
KpHU3Hca

4.8

CocymiecTBoBaHuE
MIPUPOIBI U
yeJI0BEYECTBa

CocyniecTBoBaHUE IPUPOJBI U
yenoBeyecTBa. CoxpaHeHUe
Ouopa3zHooOpa3usi Kak OCHOBA
ycTorunBocTH 6uochepsl. OcHOBa
PaIMOHAIBHOTO YIIPABJICHUS
PUPOTHBIMHA PECYPCAMH U UX
ucrnoip3oBanue. JlocTmkenus Ononoruu
U OXpaHa MpUPO/IbI.

PackpreiBath conepkanre TEpPMUHOB U
MOHATUH: PAllMOHAJIBHOE
IIPUPOIOIIOIB30BAHUE, YCTOUUNBOE
pa3BUTHE, KOIBOJIIOLUA.
XapaxkTepu30BaTh PALIMOHAIBHOE
MCIIOJIb30BaHUE MPUPOJAHBIX PECYPCOB;
OCHOBHBIE TIOJIOKEHHSI KOHLIECTILINT
YCTOMYMBOTO PA3BUTHUSA




Jemoncmpayuu:
Tabauyvi u cxemwl: «buocdepa u

YeJIOBEK»
Wroro yacos no teme 9
PeszepBHOE Bpemst 2
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME

TEMATUYECKOE IINTAHUPOBAHMUE, 10 KJIACC

KoJsimyecTBo yacoB DJIeKTPOHHbIE
Iij?] HauMenoBanmne pa3aeIoB U TeM MPOrPpaMMbI Beero KOHTpO.]'ILHI)Ie HpaKTuqecxne u E)I%I[/I)(:ll)fo(:}l:ll")::.])]bﬂble
paboThI JabopaTopHbie padoThl pecypebi
1 buonorus kak Hayka 2 0.5
2 JKuBble cucTEMBI M UX OpraHU3alys 1
3 XVWMHUYECKUI COCTaB U CTPOEHUE KIIETKU 8 1
4 KuzHenesaTenbHOCTb KIICTKH 6
Pa3mHOXeHUE ¥ HTHIUBUIYATbHOE Pa3BUTHE BHGJ,H/IOTCKa HOK
5 5 05 https://m.edsoo.ru/7f41c292
OpTraHM3MOB
6 HacneactBeHHOCTh M MI3MEHYMBOCTh OPIraHU3MOB 8 2
7 Cenexuus opranu3MoB. OCHOBBI OMOTEXHOIOTUN 3
8 PesepBHOE BpeMst 1
OBLIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 34 0 4



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

11 KITACC

KoumnuectBo yacos DJIeKTPOHHBIE
Ne (uudposbie)
W HaumeHoBaHue pa3/ieioB U TeM MPOrpamMMbl Beero Ko;npom;nme HpﬁaKaneCKne 0Bpa3OBATETbHbIC
padoThI padoThI pecypebl
1 DBOJIIOLIMOHHAS OMOJIOTHs 9 1
2 Bo3nukHOBEHHE U pa3BUTHE )KU3HU HA 3eMIIe 9 0.5
3 OpranusMel 1 OKpy’Karo1ias cpenia 5 1 Bubmiorexa LOK
https://m.edsoo.ru/7f41cc74

4 Coo00111ecTBa U DKOJIOTHYECKHUE CUCTEMBI 9
5 PezepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5



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

INOYPOYHOE IINTAHUPOBAHMUE, 10 KJIACC

KoaudecTBO 4acoB

JIeKTPOHHBbIE HU(PPOBbIE

Ne
o Tema ypoka Beero Kontpoabubie | IlpakTnueckue o0pa3oBaTe/ibHbIE
- padoTbI padoThbI pecypchbl
bu6mmoreka [IOK
1 buosorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Mero O3Ha oMl onbl. [Ipa eckKa
2 pa6t)TZalleI\l'(1>T 1 :H?E(;in)l;?(];;Higpgr;silquHbﬁ)xﬁ::ongBﬂ 1 05 bubmmorexa LIOK
- ' https://m.edso0.ru/863e6122
IPU U3YYEHUH OMOJIOTUYECKUX OOBEKTOBY
3 buonornueckue cucTeMsl, IPOLECCH U UX U3YYEHUE 1 bubmorexa [OK
’ https://m.edso0.ru/863e6564
4 XuMHUYECKui cocTaB KJIeTKU. Boga u MUHEpaJIbHBIE COJTN 1 bubnuotexa [JOK
https://m.edso0.ru/863e674e
bu6mmorexa [IOK
5 benku. CoctaB u ctpoeHue O0€IKoB 1 https://m.eds00.ru/863e6h72
depMeHThI — OHUOJIOTHYECKUE KaTaIn3aTOPBI. bubnmnorexa LIOK
6 L https://m.edso0.ru/863e6b72
bu6mmorexa [IOK
! YrIeBOALL. JMmm et 1 https://m.eds00.ru/863e6870
Bbu6nmuoreka [JOK
8 HykrennoBbie kucnothl. AT® 1 https://m.edso0.ru/863e6d5c
9 Ucropus u Mmeroas! nzydenus kietku. Kinetounas teopust 1 bubmuorexa [JOK
https://m.eds00.ru/863e6e88
10 Knerka xak nieaocTHas KUBast CUCTEMA 1
Ctpoenue sykapuotuueckoit kinerku. JlaboparopHas Bt 1IOK
6ota Ne 1 «M1 i nOIoTeKa
1| morimix, rpios n Gaxrepii ot vikpockonom na | L . htps:/medso0.MU/BGEHO
TP p 8 p https://m.edso0.ru/863e716¢
TOTOBBIX MUKPOTIPEIapaTax U uX OMHUCAHUE»
bub6mmoreka [IOK
12 OOMeH BelecTB UiIu MeTaboJIn3M 1 https://m.eds00.ru/863e766¢



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c

Bu6nmuoreka [JOK

13 | ®PorocurTes. XeMOCHHTE3 https://m.eds00.ru/86367c98
N bubmuoteka [IOK

14 | Imepreruaecciuit obmen https://m.edsocﬁu/863e7aae
JKu3HEHHBIN UMK KIeTKU. [lenenne kinetku. MuTtos.

15 JlaGopaTtopHnast pabora Ne 2 «HaGmronenne MuTo3a B 05 bubsimoreka LIOK
KJIETKaX KOHYHMKA KOPEIIKA JyKa Ha TOTOBBIX ' https://m.edsoo.ru/863e7dc4
MUKpOIpernaparax»

16 | buocunTe3 Oenka. Peakiusi MaTpHYIHOTO CHHTE3a bubmaorexa LHOK
https://m.edso0.ru/863e796e
bubnuorexa [JOK

17 Tpancnsanus — OuocuHTEe3 Oenka https://m.edso g_[.ru /186367966

18 | Hexknerounsie GOPMBI KUZHU — BUPYCHI bubmaorexa LHOK
https://m.edso0.ru/863e7540

19 CDopMLI Pa3MHOXKCHHUS OPraHu3MOB Buoauoreka ]_[OK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

. bubmnoreka LIOK

20 | Metios https://m.edsog_.lru/863e7f4a

21 | OG6pazoBaHue U pa3BUTHE TIONOBBIX KIETOK. bubmmoreka LIOK
OI1010TBOPEHHE. https://m.eds00.ru/863e81b6

22 | HuauBuayanbHOE pa3BUTHE OPTaHU3MOB bubmorexa LOK
https://m.edso0.ru/863e8436

23 I'eneTrKa — HayKa O HAaCJIEACTBEHHOCTH U bubnnorexa [HOK
W3MEHYHUBOCTH https://m.edso0.ru/863e862

24 3aKOHOMEPHOCTHU HACIIEJOBAaHUS IPU3HAKOB. bubnmnoreka [IOK
MonoruOpuaHOE CKpEIMBaHHE https://m.edso0.ru/863e8878

o5 JurubpuiHoe ckpelyBaHue. 3aKOH HE3aBUCUMOTO bubnnoreka [HOK
HACJIETOBAHUS NTPHU3HAKOB https://m.edsoo.ru/863e89a4
CleruieHHOe HaclieI0BaHUEe TPU3HAKOB.

26 | JlaGoparopnas pabota Ne 3 «I/I;3yquHe pe3yIbTaTOB 05 bubmiorexa LIOK

MOHOTHOPHUAHOTO U AUTHOPUIHOTO CKPEUIMBAHUS Y

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



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

I'eneruka nosa. HacnegoBaHnue pu3HaKoB,

Bu6muoreka [IOK

27 CLEIJICHHBIX C IIOJIOM 1 https://m.edso0.ru/863e8c60
H3menunBocTh. HenacnencrBeHHass U3MEHYMBOCTb.

28 JlaboparopHas padota Ne 4. «3yuyenue 1 05 bubnmoreka [JOK
MOIU(DUKAITMOHHOW U3MEHUYUBOCTH, TIOCTPOCHUE https://m.edsoo.ru/863e8efe
BapHALIMOHHOTO Psifia U BApUALIMOHHON KPUBOII»

2 IP)I:{;:(J)IT&::[CTBeHHas{ M3MEHYUBOCTH. JlaboparopHast . BuGmorexa LIOK

https://m.edsoo.ru/863e8efe

30 | T'enerumka uenoseka. [IpakTudaeckas padora Ne 2. 1 : Et?[if/l;ln(?ee dléz(l)cﬁ(u)/I;%eS 478

«CocTraBJeHHe 1 aHATTU3 POJIOCIIOBHBIX YEJIOBEKa» T '

31 PeseprHblit ypok. O6001meHue mo teme 1
«HacnecTBeHHOCTh M U3MEHYMBOCTh OPTaHU3MOBY

30 CenekIus Kak Hayka u rpoiecc. MeTossl u 1 bu6nunoreka [IOK
JIOCTUKECHHUS CENEKIIMU PACTEHUN U )KUBOTHBIX. https://m.edso0.ru/863e9214

33 B 1 bu6mmorexa [IOK

HMOTEXHOJIOTHS KaK OTPacyib IPOU3BOJICTBA https://m.eds00.ru/863e9214

34 KonTponbHas pabota B paMKax IpOMeKyTOUHOM 1

aTTecTaluu
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

11 KITACC

N KoauuyecTBo yacoB DJIeKTPOHHbBIE
n/g Tema ypoka Beero KonTponbusbie HpaxTny uuppoBbIe
u padoThI ecKue o0pa3oBaTe/bHbIE
padoThbI pecypcbl
1 DBOJIIOLMS U METObI €€ N3YUECHHUS 1 buGnnorexa [IOK
https://m.edsoo.ru/863ea20e
2 Hcropus pa3BUTHS IPEACTABICHHUH 00 3BOJIOLNN 1 bubmorexa LHOK
https://m.edso0.ru/863e9570
3 MUuUKpO3BOTIOITUS 1 bu6nunoreka [IOK
4 [Tomymsimus kak 31eMeHTapHas eIMHULIA BUA U
sBomtoniuu. Jlaboparopnas padora Ne 1 «CpaBHenue 1 0.5 bubmmorexa [IOK
https://m.edso0.ru/863e99c6
BUJIOB 10 MOP(HOIOTHUECKOMY KPUTEPUIO»
5) JIBroKyIue cuitbl (3eMeHTapHbIe PaKTOPHI) IBOJTIOIUU 1 bubnmnoreka [IOK
https://m.edsoo.ru/863e9da4
6 . bu6auoreka [IOK
EctectBenHsblit 0TOOp 1 ero hopmbl 1 https://m.edso0.ru/863e9ed0
7 Pe3ynbTaThl 3BOIOIUH: IPUCIIOCOOJICHHOCTD
OpraHu3MoB U Bui000pazoBanue. JlabopatopHas 1 05 bubnumoreka [IOK
pabota Ne 2 «Onucanue npucrnocobIeHHOCTH https://m.edso0.ru/863e9fde
OopraHm3Ma u e€ OTHOCHTEIIBHOTO XapaKTepay
8 HampaBrieHnus u myTH MakpOdBOIIOLIUN 1 bubamorexa [TOK
https://m.edso0.ru/863e9cle
9 HeoOpatumocTs 3BoMONNMN
10 HcTopust xu3HM Ha 3eMiie 1 METOIbI €€ U3yueHUs
11 but6mmoreka [JOK
['unoTtessl MPOUCXOXKACHNS )KU3HU Ha 3emiIe 1
https://m.edsoo.ru/863ea5a6
12 Bbu6nunoreka [IOK
Pa3BuTHe *)u3HM Ha 3eMIIe IO dpaM U epruoiam 1

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



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be

13

OCHOBHBIE 3TaIlbl 3BOTIOLUN PACTUTEIILHOTO U
KUBOTHOTO Mupa. [IpakTraeckas padora Ne 1

bu6nmoreka [IOK

«M3y4eHne NCKOMMaeMbIX OCTAaTKOB PACTEHUN U 05 https://m.edsoo.ru/863ea8bc
KUBOTHBIX B KOJIICKITHSIX)
14 CoBpeMeHHas CUCTeMa OPraHNIeCKOTr0 MHpa bubsmorexa [IOK
https://m.edsoo.ru/863ea48e
15 DBOJIOIMS YeIoBeKa (aHTPOIIOTEHE3) bubmorexa LIOK
https://m.edsoo.ru/863eac2c
16 JIBmxymiue cuibl ((pakTopsl) aHTPONOTeHE3a bubnuorexa [JOK
17 OCHOBHBIE CTaJIUU IBOJIIOIIUY YETIOBEKa
18 UenoBeueckue pachl U MPUPOIHBIC aaNTaIlliU YeTIOBEKa bubnuorexa [JOK
https://m.edsoo.ru/863eaea2
19 PesepBHeIit ypok. O600IIeHNE TIO TEMe
«BO3HUKHOBEHHE U PA3BUTHE KU3HU Ha 3eMIIe»
20 DKOJIOTHs KaK HayKa
21 Cpenpl 06UTaHUS U SKOJOTHYECKHE (DaKTOPBI brbsmorexa HOK
https://m.edsoo.ru/863eafec
22 Abuotnueckue pakropsl. Jlabopatopnas padora Ne 3.
«Mopdonoruyeckrne 0COOEHHOCTH paCTEHUN U3
pa3HbIX MecT oOuTaHus». JlabopaTtopnas padora Ne 4. 0.5 bubmmorexa [IOK
https://m.edsoo.ru/863eb10e
«BrmsiHHAE CBETa Ha POCT M Pa3BUTHE YEPEHKOB
KoJeyca»
23 buoTtnueckue hakTopsl bubamorexa [TOK
https://m.edso0.ru/863eb348
24 DKOJOTHYECKHE XapaKTEPUCTHKH MTOMYJISIINH.
[TpakTuaeckas pabora Ne 2 «[ToacuéT mIoTHOCTH 0.5
MOMYJISIIII pa3HbIX BUJOB PACTCHHI
25 bubmuorexa [IOK

Coo0miecTBa OpraHu3MOB — OHOIIEHO3

https://m.edsoo.ru/863eb46a



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

26 DKOJIOTHYECKUE CUCTEMBI (3KOCUCTEMBI) 1 bubmorexa HOK
https://m.edsoo.ru/863eb46a
27 OcHOBHBIE IOKA3aTEIH SKOCUCTEMBL. DKOJOTMYECKUE 1 bubmmnorexa LIOK
nupamubl. CBoiicTBa skocucteM. Cykueccust https://m.edsoo.ru/863eb5fa
28 [IpuponaHbie 3KOCUCTEMBI 1
29 AHTpPONOT€HHBIE 3KOCUCTEMBI
30 bubnuorexa [JOK
buocdepa — rimobdanbHas 3xocucTemMa 3eMITH 1 httos://m.edso.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBaHUS Onochepbl 1 bubmorexa LHOK
https://m.edsoo.ru/863ebd16
32 YenoseuecTBo B Onochepe 3emu 1
33 CocymiecTBoBaHHE IPUPOJIBI U YETIOBEYECTBA 1 bubmmorexa [IOK
https://m.edsoo.ru/863ebale
34 PesepBHbIit ypok. O6001eHue Tembl «Coo0IiecTBa u 1
IKOJIOTHYECKHUE CUCTEMBD)
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOJINYECKOE OBECIIEYHEHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA

-- buonorwus, 10 knacc/ [Taceunuk B.B., Kamenckwuii A.A., PyorioB A.M. u npyrue/ Ilox
pen. Ilaceunuka B.B., Akiinonepraoe odmectBo «M3narenscTBo «IIpocsemenuey. 2023 r.

-- buonorust, 11 kmacc/ Ilaceunuk B. B., Kamenckuii A. A., Py6ioB A. M. u np. / [Ton
pen. [Taceunuka B. B. AkimonepHoe o6miectBo «M3maarensctBo «lIpocsemmenuey. 2023 r.

METOAUYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI

CETU UHTEPHET
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