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HOACHUTEJIBHAA 3AIIUCKA

[Ipu pa3paboTke TporpaMmbl MO OHUOJOTHH TEOPETHYECKYH) OCHOBY IS
OTIPEJICIICHHSI TTOX00B K (POPMUPOBAHUIO COJCPKAHUSA YUEOHOTO MpeaMeTa
«buonorus» cocraBwiIM: KoHUentyainbHble mnojoxenus PIrocC COO o
B3aMMOOOYCIIOBJICHHOCTH  IICJICH, CONepKaHHs, pPEe3ylIbTaTOB OOYYCHHS W
TpeOOBaHUI K YPOBHIO TTOJTOTOBKHU BBIITYCKHHKOB, TTOJIOKCHHS 00 OOIIUX TENSIX U
NPHUHIIAIIAX, XapPAKTEPU3YIONUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHETO
oOmero oOpasoBanusi B Poccuiickoit @exnepauuu, a TakKe TMOJOXKEHUS O
cnerupuke OMOIOTHH, ¢€ 3HAYCHUU B IIO3HAHHWH YKUBOUW MPUPOJBI M 00CCTICUCHUN
CYIIIECTBOBAHMS YeJIOBEYECKOTO oOIecTBa. COIIaCHO Ha3BAaHHBIM TOJIOKCHHSM,
OTIpeJIeIICHBl OCHOBHBIC (DYHKIIMH IMPOTPAMMBI TI0 OMOJIOTHH | €€ CTPYKTYpa.

[Iporpamma 1o Owonormm AaéT NpPEACTaBICHHWE O IeNAx, 00 oOmiei
CTpaTeruu OOYy4YeHHWs, BOCIHUTAHWS W Pa3BUTHI OOYYalONIUXCS CpEACTBAMHU
yueOHoro rmpeamera «buomorus», omnpenenseT o00s3aTelbHOE MPEeIMETHOE
colepkaHue, €ro CTPYKTypy, pacopejielieHhe T0 pas3jiellaM U TeMawm,
PEKOMEHIYEMYIO TOCJIeIOBATEIBHOCTh U3YYEHHsS] Y4eOHOro maTtepuaia ¢ yuéTom
MEXIPEIMETHbIX U BHYTPHUIIPEAMETHBIX CBSI3€M, JIOTMKH 0Opa30BaTEIbLHOTO
npolecca, BO3pACTHBIX 0COOEHHOCTEH 00YyUatoIInuXCsl.

B nporpamme 1o OuONOrMM TakkKe YUYUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W TMPEAMETHBIM pe3yJibTaTaM
oOyueHuss B (OPMHUpPOBAHMHM OCHOBHBIX BHJIOB y4eOHO-IIO3HABATEIBHOM
NEeATeIbHOCTH/YUeOHBIX JCHCTBHI OO0ydYarONIMXCs TI0 OCBOSHUIO COJICpPKAHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B mporpamme no 6umonorum (10—11 kmacchl, 6a30BBI YPOBEHB) peaii30BaH
NPUHIIAIT TPEEMCTBEHHOCTH B M3yYe€HHUHU OWOJOTHH, Onarojmapss 4eMmy B HEH
IPOCMAaTpPUBAETCS HANPABICHHOCTh HAa pa3BUTHE 3HAHWMA, CBSA3AHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHSI, [IEHHOCTHBIX
OpHEHTAIM{ JIMYHOCTH, SKOJIOTUYECKOTO MBIIIICHUS, TIPEICTABICHUH O 3I0POBOM
o0Opa3e XM3HU W OEpEeKHBIM OTHOIIEHHEM K OKpYXKAIOIIeH NPHUPOJHOU Cpene.
[ToaToMy Hapsimy ¢ m3ydeHHeM OOIEeOMOTIOTHUECKUX TEOpPUH, a TaKKe 3HAHUU O
CTPOEHUH JKUBBIX CHCTEM PA3HOTO PAaHTa U CYIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTpaMMe MO OWOJIOTHH YACICHO BHUMAHUE HCTIOIb30BAHHUIO
TIOJTyYCHHBIX 3HAHWM B TTOBCEIHEBHOM JKU3HU ISl PEHICHUS MPUKIATHBIX 33724, B
TOM 4YHCJIe: TPO(QUIAKTUKY HACIEJCTBEHHBIX 3a00JICBAaHUI YeIIOBEKa, MEIUKO-
TeHETHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS IKOJIOTHIECKHU
IIEJIECO00Pa3HOTO TOBEJCHUS B OKPYXKAIOMICH MPUPOTHOW cpene, aHaiIm3a
BIIMSTHUSL XO3SUCTBEHHOMN JESITCIIBHOCTH YEJIOBEKA HAa COCTOSIHHE MPUPOIHBIX H
MCKYCCTBEHHBIX IKOCUCTEM. Y CHJICHHEC BHUMAHMS K TIPUKIIATHON HAMIPaBICHHOCTH
yueOHoro npeamera «buosorus» mpoAMKTOBAHO HEOOXOAMMOCTBIO 0OecTieUeHUs



YCIIOBUI JJI PEIICHHs] OAHOW M3 aKTyalbHBIX 337a4 LIKOJIBHOIO OMOJIOTHYECKOTrO
oOpa3oBaHus, KoTOopas mpenanonaraer (GpopMUpOBaHHE Yy  OOyYaroUIUXCs
CIIOCOOHOCTH aaNTUPOBAThCA K HU3MEHEHUSM JHWHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero o0mero oOpa3oBaHUS 3aHMMAET BaXKHOE
mecto. OHa obGecneunBaeT GOpMUPOBaAHUE y OOYYAIOIMIUXCA MPEACTABICHUM O
HAy4YHON KapTHUHE MHpa, pacliupseT U 00oOUIaeT 3HAHUS O KUBOM mpupone, €€
OTJIUYMUTENIbHBIX MpPU3HAKaX — YPOBHEBOW OpraHM3allMd M HBOJIIOLUHU, CO3JAET
yCIOBHUSL  JIJIsi:  TIO3HAHMSI  3aKOHOB  KUBOW  mpupoiabl, GHOPMUPOBAHUS
(YyHKIMOHAIBHOW T'PaMOTHOCTH, HaBBIKOB 3JI0pOBOro U 0Oe3zomacHoro oOpasa
YKU3HH, SKOJIOTMYECKOTO MBIIICHUS, IIEHHOCTHOTO OTHOILICHUS K KUBOW MPUPOIE
U YEJIOBEKY.

Bonbioe 3HaueHne OUONIOTUS UMEET TaK)Ke JJIsl pEIIeHUs] BOCTUTATENIbHBIX U
pa3BHBAIOIIMX  337a4  CpeAHero  obmiero  oOpa3oBaHUs,  COLMAJIM3AINU
oOyuaromuxcs. M3ydenne 6monorun obecreynBaeT ycioBHs JUisl (popMUpOBaHUS
UHTCIJICKTYaIbHbIX, KOMMYHHUKAIMOHHBIX H HWH(POPMAIMOHHBIX  HaBBHIKOB,
ACTETUYECKOM KYJIbTYpbI, CIOCOOCTBYET HHTETpaluud OMOJIOTHYECKUX 3HAHUU C
NPEICTaBICHUSMU U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, GUZHKH, XUMUU
u reorpaduu. HazpaHHbIE TOJOXKEHHUS] O MpeJHA3HAUYEHUU ydeOHOro mpeaMera
«buonorus» CcOCTaBUIM OCHOBY JMJIA OIpeAeNieHus TMOAXO0J0B K OTOOpy u
CTPYKTYPUPOBAaHUIO €ro COJAEp>KaHus, TMPEJICTaBICHHOr0 B IMporpaMMme I0
OMOJIOTHH.

Ot60p coxmepkanusi ydeOHOro mpenmera «buonorus» Ha 6a30BOM YpOBHE
OCYHIIECTBJIEH C TMO3UIMHA KyJIbTYpOCOOOPAa3HOTO IMOAXO0/Ja, B COOTBETCTBUU C
KOTOPBIM OOyd4aromuecs IOJKHBI OCBOUTh 3HAHWSA W YMEHHs, 3HAUUMBbIC IS
dbopMupoBaHusi O00IIEHl KyJIbTypbl, ONPEAENSAIONMNUe aJCKBAaTHOE TOBEJCHUE
YeJIOBeKa B OKPYJKAIOIIEH MPUPOJHOU cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOMU
KU3HU U TpaKTHUecKol aestenpbHOocTU. Oco0oe MECTo B 3TOM cucTeMe 3HaHWUN
3aHUMAIOT JIEMEHTHI COJICPKAHUS, KOTOPBIC CIIyKaT OCHOBOHU it (hOPMHUPOBAHUS
NPEACTABICHUA O COBPEMEHHOW €CTECTBEHHO-HAYyYHOW KapTUHE MuUpa U
LHEHHOCTHBIX  OpPUEHTAlUMSIX  JIMYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHM3alUU
OHMOIOrMYecKOro 00pa3oBaHuUs.

CtpykTypupoBaHUE COJEpKaHHs Y4YEeOHOTO Marepuajga B MpOrpaMme Mo
OMOJIOrMHM OCYIIECTBICHO C€ Y4€TOM NPHOPUTETHOTO 3HAYCHHs] 3HAHUU 00
OTJIMYUTENbHBIX OCOOEHHOCTAX KUBOW MPUPOJIbI, O €€ YPOBHEBOM OpraHu3alluu U
ABOJIOLMH. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHOTO npenmeTa «buomaorus»
BBIICJICHBI CIIEAYIOIIME CoAepkKaTeabHble IUHUM: «buonorusa kak Hayka. MeToabl
HAy4HOTO MO3HaHuAY, «KieTka kak Owonormdeckas cuctemay, «OpraHu3M Kak



Oouosiornueckas cucreMa», «CucreMa U MHOrooOpa3ve OpraHUYeCcKOro MHUPay,
«IBOJIONHNS KUBOU MPUPOJBD», « IKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTHY.

Henb uzyyenus yuebHoro npeamera «buonorus» Ha 6a30BOM ypoBHE —
OBJajicHuE  OOy4YalolUMHCS  3HAHUSIMHU O  CTPYKTYPHO-(DYHKIIMOHATBHOMN
OpraHu3allyi KUBBIX CHCTEM pa3HOTO paHra MW MpUOOpPEeTeHUE YMEHUM
UCIIOJIB30BaTh 3TH 3HAHUS [JI1 TPaAMOTHBIX JEWCTBHI B OTHOIICHUU OOBEKTOB
YKUBOU TIPUPOJIBI U PEIICHUS] PA3TMYHBIX KU3HEHHBIX TPOOIIEM.

JlocTmkeHue 1enu u3ydeHus: yaeOHoro npenmera «buomorus» Ha 6azoBom
YPOBHE 00€CTIeUNBACTCS PEIICHUEM CISAYIOIINX 3a1a4:

OCBOCHHE OOYYArOIIUMHUCS CUCTEMbl 3HAHHH O OHOJOTMYECKUX TEOPHSX,
YUYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSAX, TUIIOTE3aX, MpPaBUIIaX, CIyXKallMX OCHOBOMU
U1t (OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYUYHOW KapTHUHE MHUpa, O
MeToJaX HAy4YHOT'O TMO3HAHUSI, CTPOCHUH, MHOTO00Pa3uu U OCOOCHHOCTSX >KUBBIX
CHUCTEM Pa3HOr0 YpOBHsI OpraHU3aIluH, BBIJAIOMINXCS OTKPHITUSIX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y 0Oy4arOmMUXCsl TMO3HABATEIbHBIX, HHTEIUICKTYAJIbHBIX H
TBOPUYECKHX CIIOCOOHOCTEH B MpOIECCE aHaiM3a JAaHHBIX O MYyTSIX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IVISIOB, WJEH M TOAXOJOB K HM3YUYECHHUIO KUBBIX CHUCTEM
Pa3HOr0 YPOBHS OpraHU3aluu;

CTaHOBJIEHHE Yy oOOywarouuxcs oOmed KyJabTyphl, (QYHKIIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHATH U OLICHUBATH SIBJICHHS OKPY KAIOIIETO
MHUpa KUBOW MpPUPOAbBl HAa OCHOBAHMM 3HAHUN UM ONbITA, MOJYYEHHBIX MpPH
W3Y4YeHUN OHOJIOTHH;

dbopMupoBaHue y OOy4YalOMIUXCS YMEHHUH WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW JESATEIBHOCTU YeNIOBEKa, Ppa3BUTHUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHIA U arpoONOTEXHOJIOTHIA;

BOCTIMTaHUE YOEKAEHHOCTH B BO3MOXXHOCTH TO3HAHHS YEITIOBEKOM KHUBOM
IPUPOJIBI, HEOOXOMMMOCTH OEPEKHOTO OTHOIIEHUS K HEH, COOMIOACHUS ATHIECKUX
HOPM MPH MPOBEJICHUN OMOJIOTMUYECKUX UCCIEIOBAHUI;

OCO3HAHHWE IICHHOCTH OWOJOTUYECKUX 3HAHWWA JJIsi TOBBIINICHHUS YPOBHS
AKOJIOTHYECKOUN KYJIbTYPBI, U1l (POPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

PUMEHEHHUE TTPUOOPETEHHBIX 3HAHUN U YMEHUN B MTOBCETHEBHOM KU3HU JJIS
OLICHKH TOCJIEICTBUI CBOEH AEATEIbHOCTH MO OTHOILIEHUIO K OKpYKarolen cpene,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHWE W COOJIOJCHHUE Mep MPO(UIAKTHKA
3a00J€BaHUI.

B cucreme cpemgnero oOmiero oOpaszoBanusi «buonorusi», uzydaemasi Ha
0a30BOM YpOBHE, SIBJIAETCS OOSI3aTE€NIbHBIM YUYEOHBIM MPEAMETOM, BXOMSIIUM B
COCTaB MpeaMeTHON 00s1acTh «ECTeCTBEHHO-HAYYHBIE MTPEIMETHI.



JI1s1 u3yueHust 6MoJIoruu Ha 0a30BOM ypOBHE CpPEeAHEro 00IIero oopa3oBaHus
oTBoauTCs 68 vacoB: B 10 kmacce — 34 gaca (1 gac B Henenmto), B 11 kmacce — 34
yaca (1 gac B Hezeno).



COAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHHU C OOIIECTBEHHBIMU, TEXHUUYECKUMH U
JIPYTUMHU €CTECTBEHHBIMU HayKamH, (puimocodueil, 3TUKOM, SCTETUKON U MpPaBOM.
Ponr Ouonorum B (QOpMUPOBAaHWM COBPEMEHHOM HAay4yHOW KapTUHBI MUpa.
Cucrema OHMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TIPUPOIbI (HAOTIOICHUE, IKCIIEPUMEHT, OMTUCAHUE,
u3MepeHue, Kiaccuukanus, MOJEIUPOBaHUE, CTaTUCTUYECKass o0paboTka
JTAHHBIX).

JdeMoHcTpanum:

[Toptpetsr: Y. lapeun, I'. Menaens, H. K. Konbuos, /. Yorcon u @. Kpuk.

Tabmuier 1 cxembl: «MeTo bl MO3HAHUS KUBOUW MPUP OB,

JlaGopaTopHblie M NpakTHYecKre padoThi:

[Ipaktuueckass padora Ne 1. «Mcmonp3oBaHue pa3IUYHBIX METOJOB MPHU
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMBI M KX OPraHU3aLMsl.

JXKusblie cucreMbl (0MOCHCTEMBI) KaK MpeAMET u3ydeHus: ouonoruu. Oinyuue
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOJIBI.

CaolicTBa 6MOCHCTEM M UX pa3HOOOpa3ue. YPOBHU OpPraHU3aIMU OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIA, OPraHU3MEHHBIA, MOMYJISAILMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTCOIIEHOTHYCCKHI ), OMOC(EPHBIIA.

JdeMoHcTpanum:

Tabmuubr u cxembl: « OCHOBHBIE TPU3HAKU JKU3HU», «YPOBHU OpraHU3AIUN
YKUBOW IIPUPOJIBD.

O6opynoBanue: Mojieab Mosekynsl JIHK.

Tema 3. XumMuuyeckuid COCTaB M CTPOCHHUE KJIIETKH.

XUMUYECKUA COCTAB KJIETKU. XMUMHYECKUE DJIIEMEHTBI: MAaKpPOAJIEMEHTHI,
MHKpPOIJIEMEHTHI. BOJ1a 1 MUHEpAJIbHBIE BEUIECTBA.

OyHKIMM BOABI W MHUHEpaJbHBIX BewlecTB B Kierke. llogmepkanue
OCMOTHYECKOT0 OajaHca.

benku. CoctraB u ctpoeHue O€lKOB. AMUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHnmble 1 3aMEHUMBbIE AMHUHOKHCIIOTBI. AMUHOKHUCIOTHBIN COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOW MOJIEKYJbl (TIepBUYHASA, BTOPHUYHAS, TpPETUYHAS W
YeTBEPTUYHAA CTPYKTypa). XUMHUUECKUE CBOWcTBa OeikoB. buomornueckue
GyHKIMHN OENKOB.



®depmeHThl — Ouosiormdyeckue Karanuzatopbl. Crpoenue  (depMmeHTa:
aKTUBHBIA 1eHTp, cyOcTpaTHas cneurpuyHoctb. KodepMmeHnTsl. ButamuHsl
Otnnuus pepMEHTOB OT HEOPTAHMYECKUX KaTaIU3aTOPOB.

VYrneBoabl: MoHOcaxapuiabl (TJIOK03a, pubo3a ©  Je30KCupuodo3a),
nucaxapuabl  (caxapos3a, JlakTo3a) M ToJiMcaxapuibl (Kpaxmai, TJIUKOTEH,
HesuTo03a). buonoruvyeckue GyHKIMK YTI€BOIOB.

Jlunupael:  TpuraMUepuabl, Qocdoaunuasl, crepounbl. ['uapodunbHO-
ruapododHbie  cBoiicTBa. buonornueckue QyHknuu aunugoB. CpaBHEHHE
yTJ€BO/IOB, OEJIKOB U JIMMHI0B KAK UCTOUHUKOB SHEPIHH.

HyxnennoBeie kucnotel: JHK wun PHK. Hykneorunslr — MOHOMEpBI
HykIenHOBbIX KUcHOT. Ctpoenue u ¢pynkuuu JJHK. Ctpoenune n pynknuun PHK.
Buast PHK. AT®: ctpoenue u GyHKIIUU.

Hurtonorust — Hayka o kierke. Knetounas teopust — npuMep B3auMOICHCTBUS
uje u HaKkToB B HAYYHOM MO3HAHUHU. METOAbl U3yUCHHS KIIETKH.

Knerka kak menoctHas >kuBas cucrema. OOmme TNpU3HAKA — KIIETOK:
3aMKHYyTas HapyxkHas mMemOpana, monekynsl JJHK kak renermyeckuit ammapar,
cUCTeMa CHUHTe3a Oenka.

Tunel KJIETOK: »yKapuoTHYECKass W Mpokapuotuueckas. (OcobeHHOCTH
CTpoeHusi mpokapuoTudeckoil kieTku. Kiierounas crenka Oaxrtepuii. CTpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTJIMYUSA PACTUTEIbHOM, >XUBOTHOM U
TPUOHON KIICTKH.

IToBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, WX
dbynkmuu. [Tnazmatudeckas memOpaHna, e€¢ cBoiicTBa u GpyHKumH. [{uTorurazma u eé
opranouael. OmgHoMeMOpaHHbIe opraHouabsl kieTku: OIIC, ammapat I ombmxw,
an30coMbl. [lonyaBTOHOMHBIE OpPraHOWIbl KIETKUA: MUTOXOHIPHUH, IUIACTUJIBI.
[Ipoucxoxxnenne MUTOXOHApUM u TacTul. Buael mnactua. HememOpanHbie
OpraHOUJIbI KJIETKU: PUOOCOMBI, KIETOYHBIH IEHTP, ICHTPUOJIH, PECHUYKH,
KIyTUKU. OYHKIIMHA OPraHOUI0B KJIETKU. BKiroueHus.

SAnpo — perynaropusiii 1ieHTp kiaeTku. CTpoeHue sfpa: sigepHas 000J0YKa,
KapuoIuia3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEMIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. IlInennen, P. Bupxos, Ix.
Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Juarpammbr:  «PacnpeneneHne XHMMUYECKHMX JJIEMEHTOB B HEXUBOU
npupojie», «PacnpenereHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOJIEY.

Tabmuel 1 cxembl: «llepuonnueckass Tabiuila XUMUYECKUX 3IEMEHTOBY,
«CtpoeHne MoneKyJbl BOAbl», «brnocunres 0enkay, « CTpoeHHE MOJIEKYJIbI O€IIKay,
«Ctpoenue pepmentay, «Hyknennosbie kucnotsl. JJHK», «CtpoeHue MoneKybl



AT®», «CtpoeHne 2yKapuOTHYECKOU KIETKW», «CTpOoeHue KUBOTHOM KIIETKW»,
«CTpoeHuEe pacTUTENIbHOW KIETKN», «CTpOeHHE MNPOKAPUOTUUYECKOM KIIETKUY,
«CtpoeHue sigpa KIETKW», «YTIEeBOJb, «JIUmuas.

O6opynoBaHue: CBETOBOM MHUKPOCKON, O0OpYyJOBaHHUE JUIsl MPOBEACHUS
HAOMIOJIEHU, W3MEpPEHUM, SKCIEPUMEHTOB, MHUKpOIpenapaThl PacTUTEIbHBIX,
KUBOTHBIX U OaKTEpHUATbHBIX KJIETOK.

JlaGopaTopHblie  npakTHYecKre padoThi:

Jlaboparopnass pabora Ne 1. «M3ydeHue KaTalUTHYECKOW aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpe aMUIa3bl WM KaTaias3bl)y.

JlaGopatopHast pabota Ne 2. «M3ydyeHue CTpoeHUS KIETOK PACTCHMIH,
KUBOTHBIX M OaKTEepUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHKpoNpernaparax u HX
ONHUCAHUEY.

Tema 4. ZKuzHenesiTeJIbHOCTh KIETKH.

OOMeH BeIIeCTB, WM METa0oIn3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JTUCCUMWISIIUSL (PHEPreTUUeCKuii OOMEH) — JIB€ CTOPOHBI €IMHOr0 IMpolecca
MeTabonu3Ma. Poiib 3aKOHOB COXpaHEHUsI BEIIECTB U DHEPIUM B IMOHUMAaHUU
MeTaboIu3Ma.

Tumnbr oOMeHa BemecTB: aBTOTPOGHBIN U rerepoTpodHbId. Pok ¢pepmeHToB
B 0OMEHE BEIIECTB U MPEBPAIICHUHN SHEPTHU B KIIETKE.

®orocunte3. CperoBass u TemHoBasg ¢a3sl (orocuHTe3a. Peaxiuun
dboTocunTe3a. IhPekTUBHOCTh PoTOoCcHHTE3a. 3HaUeHHE (HOTOCHHTE3A IS KU3HU
Ha 3emuie. BiusiHue ycioBuii cpeapl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIIECHHUS €T0
IPOJYKTUBHOCTHU Y KyJIbTYPHBIX PACTECHUHU.

XeMocuHTe3. XeMOCHHTE3UPYIOIKue OakTepru. 3HAaUeHUEe XEMOCHUHTE3a IS
KU3HU Ha 3emuie.

DHepreTuuecknii oOMEeH B KIETKe. PaciierieHune BemiecTB, BBIICICHUE U
AKKyMYJIMpPOBAaHHE OHEPTMM B KIETKE. OTambl HHEPreTUYecKoro oOMeHa.
I'mukonus. bpoxenune m ero Buabl. KUCIOpOIHOE OKHCIIEHHE, WU KIETOYHOE
JbIXaHHE. OkucnuTenbHoe dbochopunupoBaHue. Db dexTuBHOCTD
SHEPreTUYEeCKOro 0OMeHa.

Peakumu wmatpuuHoro cuHTe3a. ['enermueckas wunHdpopmanus u JIHK.
Peanuzanmst reHetmdeckoil umHpOpManuu B KIETKe. | €HETHUYECKHW KOJ W €ro
cBoictBa. Tpanckpunuus — matpuusblii cuHte3 PHK. Tpancnsauus — 6uocunres
Oenka. Otambl TpaHchsanuu. KomupoBaHwe aMHHOKHCIOT. Ponbs pubocoMm B
OouocuHTe3e Oenka.

Hexnerounsle hopmbl xu3Hu — BUpYCHL. McTopust oTkpeiTHst BupycoB (/. H.
NBanoBckuit). OCOOEGHHOCTH CTPOCHHUSI M KU3HEHHOTO IIMKJIA BUPYCOB.
bakrepuodaru. bone3Hu pacteHuid, KUBOTHBIX M YEJIOBEKA, BbI3bIBAEMBIC
Bupycamu. Bupyc nmmmyHonedunura denoBeka (BUY) — Bo3Oyautens CIIN/a.



OOpaTtHast ~ TpaHCKpUIILUS, peBepraza W  uHTerpasza. IIpodunaktuka
pacrpoCTpaHEHUs] BUPYCHBIX 3a00I€BaHUM.

JdeMoHcTpanum:

IToptpetsr: H. K. Konsnos, . . UBanosckuii, K. A. Tumups3zes.

Tabnumel u cxembl: «Tumnbl nutanus», «Merabonuszm», «MUTOXOHIPUSY,
«JHepreTudyeckuii ooMen», «Xmopomnact», «Dorocuntes», «Ctpoenue JHK»,
«Ctpoenue u GyHKIIMOHUpOBaHUE TeHay, «CuHTe3 Oenkay, « 'eHeTHUeCKui Koa,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM 1uka Bupyca CIIN/a,
Oaktepuodaray, «Permnmukanus JJHK».

O6opynoBanue: moaenu-anmmkanuu «Yaoenue JJHK u tpanckpuniusy,
«buocunres 6enkay, « CTpoeHHe KIETKW», MoJieib cTpyKTypsl JJHK.

Tema S. PazMHOkeHHe U MHIMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Kierounslii 1muki, WM >KU3HCHHBIM LMK KieTku. MHTepdaza m mMutos.
[Iponecchl, mpotekatonue B uHTepdaze. Perumkanus — peakuuss MaTpUYIHOTO
cunteza JIHK. Crpoenne xpomocoMm. XpOMOCOMHBIH HabOp — KapHOTHIL
JiunmonaHeId W TAIUIOMAHBIA ~ XPOMOCOMHBIE  HaOOpBl.  XPOMAaTHUJIBI.
[utonornueckue OCHOBBI Pa3MHOKEHUS W  HWHIWBUAYAJIBHOTO  Pa3BUTHUS
OpraHU3MOB.

Henenue kinetkn — muto3. Craauu mutoza. lIpoueccsl, nmpoucxonsdiue Ha
Pa3HBIX CTAAUSAX MUTO3a. BUONIOrHYecKuil CMBICT MUTO3A.

[Iporpammupyemas ruOesb KIETKH — arorTo3.

@opMBbI pa3sMHOXKEHUS OPTaHU3MOB: OECIoyioe U MmoJioBoe. Buasl Oecmonoro
Pa3MHOXXEHUS: JE€JIEHUE HaJBOE, II0YKOBAHHE OJIHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOKeHHE. VMICKycCTBEHHOE KIIOHMPOBAaHHE
OpPraHU3MOB, €T0 3HAUYCHHE JI CEIECKLIHH.

[TonoBoe pa3sMHOXKEHHE, €TO OTJIMYHUS OT OECTIOJIOTO.

Meiio3. Cranun wmeiosza. Ilpouecchl, mpoucxonsiiye Ha CTaausxX Meio3a.
[ToBenenne xpomocom B wMenose. Kpoccunrosep. buosiornueckuii CMbICI U
3Ha4ECHUE MEHO03a.

ameTtorenes — mporecc 00pa3oBaHUSA TOJIOBBIX KIETOK Y JKUBOTHBIX.
[TomoBbIe Jkene3bl: CeMEHHMKH W sSUYHUKUA. OOpa3oBaHWE W Pa3BUTHE TOJOBBIX
KJIETOK — rameT (crnepmMaTo30uj, SHIEKIIeTKa) — CHEpPMATOreHe3 M OBOTCHES.
OcoOEHHOCTH CTPOCHHS SUIIEKICTOK W CIepMaro3ouaoB. OIJI0I0TBOPEHHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHUOHAIbHOE  Pa3BUTHE
(omOpuoreHne3). Jrtanbl 3MOPUOHATIBHOTO PA3BUTUS Yy MO3BOHOYHBIX KHUBOTHBIX:
npoOneHue, ractpyisiuus, opraHorene3. IloctamOpuoHanbHOe pa3BuTHE. TUIIBI
MOCTAMOPUOHAIBHOTO PA3BUTHS: MPsIMOE, HEnmpsiMoe (JIMYMHOYHOE). BnusiHue



Cpelbl Ha pa3BUTUE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BHI3BIBATH BPOXKIEHHbBIC
YPOZICTBA.

Poct u pazBurue pacrenuii. OHTOreHe3 UBETKOBOTO PACTEHUSA: CTPOCHUE
CEMEHHU, CTAINU PA3BUTHUS.

JdeMoHcTpanum:

Tabmuubr u cxembl: «POpMBbl pa3MHOXKEHHUS OPraHu3MoB», «J/[BoiiHOe
OIUIOJIOTBOPEHUE y IIBETKOBBIX pAaCTEHHI», «BeretatuBHoe pa3MHOXKEHUE
pactenuit», «J/lenenne kinerkun Oaktepuii», «CTpOEHHE TOJOBBIX KIIETOKY,
«CtpoeHue xpomocoMbl», «Kimerounslii mukim», «Pemmukamus JHK», «Mwuto3y,
«Menosz», «lIpsmoe u HenpsAMoe pa3BUTHE», «] aMETOreHe3 y MIICKOIUTAOIIUX U
YenoBeKa», «OCHOBHBIE CTAIMM OHTOIEHE3a.

O6opynoBanue: MUKPOCKOTI, MHKPOIPENapaThl «CniepmaTo30uasl
MJIEKOIUTAOUIEro», «SIHIeKIeTKka MIEKONMUTarIero», «Kapuokunes B KieTkax
KOpeIllKa JyKa», MarHuTHas MOJeb-alruiukanus «J/leseHue KIeTKu», MOJIEIb
JIHK, moxenp meTadazHoit XpOMOCOMBI.

JlaGopaTopHble M NpakTHYecKHe padoThI:

JlaGopatopHast padota Ne 3. «HaOmromenue muTO3a B KJIETKAaX KOHUYMKA
KOpEIIKa JyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHast pabora Ne 4. «l3ydyeHue cTpoeHHs TOJIOBBIX KIIETOK Ha
FOTOBBIX MUKPOIIpENIapaTaxy.

Tema 6. HacJjieACTBEeHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reaetuku. ictopus pa3Butus reHeTUKU. Posib uronoruu
¥ SMOpHOJIOTHMH B CTAHOBIIGHUU TeHETHKHU. BKiaa poccuilckux u 3apyOeiHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToabl TEeHETHKH (TUOPHUI0IOTHYECKUH,
HUTOTCHETUYECKUM, MOJNEKYISIPHO-TeHeTU4YeCKUii). (OCHOBHBIE T'€HETHUYECKHUE
noHATHS. ['eHeTndeckass CHMBOJIMKA, UCIIOJIb3yEMAs B CXEMaX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HAaCJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE . MeHnnaenem.
MoHorubpuHOe CKpelmuBaHue. 3aKOH €JAHHO-00pa3us THOPUIOB TIEPBOTO
nokosieHusi. [lpaBuio JAOMUHUPOBAHUA. 3aKOH pACIICIICHUS  MPU3HAKOB.
I'mnioresa yucroTel raMmeT. 11o1HOE M HEMOJIHOE JOMUHHUPOBAHUE.

JuruOpuaHoe  CKpemuBaHWE. 3aKOH  HE3aBHCHMOTO  HACIEOBaHUS
npu3HakoB.  llUToreHernueckue  OCHOBBI  JUTHOPUAHOTO  CKpELIUBAHUSI.
AHanusupyrouiee ckpemuBanue. Mcnonb30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOH.

CuerieHHOe  HacnenoBaHue Tmpu3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HAaCJIEIOBaHUIO TeHOB. HapylieHne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCUHIOBEpA.

XpOMOCOMHasl TEOpUS HACJIEACTBEHHOCTH. | eHETUUECKUE KapTBHI.



I'enetrnka mosa. XpoMOCOMHOE OMNpeAETeHUE MoJia. AyTOCOMBI U TOJOBBIE
XpoMocoMmbl. ['omorameTrHele W TreTeporaMeTHble oOpraHu3Mmbl. HacnenoBaHue
MIPU3HAKOB, CIEIJICHHBIX C MOJIOM.

HN3meHunBOCTh. BUAbl N3MEHYMBOCTH: HEHACJICACTBECHHAS M HACJICACTBEHHAs.
Ponp  cpenbl B HEHACIEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEpUCTUKA
MOANGUKAITMOHHON U3MEHUMBOCTH. BapualimoHHbIN psii U BapUallMOHHAsT KpUBasl.
Hopma peakunu npusnaka. KonnuecTBEHHBIE M KAaUYE€CTBEHHBIE MPU3HAKU U HUX
HOpMa peakiuu. CBocTBa MOAU(DUKAITMOHHON N3MEHYUBOCTH.

HacnencTBennasi, WM TeHOTUIIMYECKAs, H3MEHUMBOCTh. KomOMHaTHBHAS
U3MEHYMBOCTh. Melo3 W TOJIOBOM TMpollecC — OCHOBA KOMOWHATHBHOM
U3MEHYMBOCTU. MyTalMoHHasi U3MEHYUBOCTh. Kitaccudukarus MyTainuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ Mpu4YuHbBI MyTanuid. MyTareHabie (haKkTophI.
3aKOH rOMOJIOTUYECKHUX PAJIOB B HacleAcTBeHHOW n3mMenunBocty H. M. BaBusoga.

BuesnepHas HacieACTBEHHOCTh U U3BMEHYUBOCTD.

I'enetnka uyenoBeka. Kapuotun uemoBeka. OCHOBHbIE METOJIbl T€HETHUKHU
YeJIOBEKA: reHeaIOTHUYECKUM, OJIU3HEIIOBBIH, IIMTOTCHETHYCCKUM, OMOXMMHUYECKUI,
MOJICKYJISIPHO-T€HETHYECKHUA. CoBpeMeHHOE ONIPEJICIICHUE FeHOTHUIA:
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIUPOBAHUE, B TOM YHUCJIE C MOMOUIBIO
[11P-ananmm3a. HacneacTtBeHnnble 3a0ojieBaHHMS dYeEJIOBEKAa: TEHHBIC OOJIC3HU,
00JIe3HU C HACIEICTBEHHOM MPEeapacIioNoKeHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
ComaTnueckue W TeHepaTuBHbIE MyTanuu. CTBOJIOBbIE KIETKU. [IpuUHIMIIBI
3I0pPOBOTO 00pa3a >KM3HU, TUATHOCTUKH, MPO(HUIAKTUKH U JICUYCHUS TeHETHICCKHUX
Oone3Hel. MeauKo-reHeTHYeCKoe KOHCYJbTUPOBAaHHME. 3HAYE€HHUE MEIUIIMHCKOM
T€HETUKH B TIPEJAOTBPAIICHUH U JICUSHUH TeHETHYECKUX 3a00JIeBaHMM UeloBeKa.

JdeMoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B.
Tumodees-Pecorckuii, H. 1. BaBumnos.

Tabmumer w cxeMmbl:  «MOHOTHOpPHAHOE  CKpCIIMBAaHUE H  €ro
IUTOIr€HETUYECKasT OCHOBa», «3aKOH paCHICIJIEHUS W €ro IUTOreHEeTHYecKas
OCHOBa», «3aKOH YHCTOTBHI TamMeT», «JIuruOpuaHoe CKpeIIuBaHHEY,
«uTomoruyeckue OCHOBBI JTUTHOPHTHOTO CKpEIIIMBAHUS, «Meiio3»,
«B3anMoOneNCTBUE AJUICNIBHBIX TE€HOB», «['€HETMYeCKUue KapThl pPACTCHUH,
JKUBOTHBIX W 4eloBeka», «['eHeTuka moja», «3aKOHOMEPHOCTH HacJeI0BaHMUS,
CHEIUICHHOTO C TmoJioM», «KapuoTumel 4YelloB€eKa H KUBOTHBIX», «Buabl
W3MEHUYMBOCTHY, «MoaudukalimoHHas H3MEHUYHUBOCTH», «HaciemoBanue pesyc-
daxTopay, «I'eHeTrKa rpynn KpoBu», «MyTalluOHHAsT U3MEHIUBOCTHY.

OOGopyaoBaHue: MOAETU-ANIUIMKAIIMA «MOHOTHOPUIHOE CKpEIIUBAHUEY,
«Henonnoe nomunupoBanuey, «JurubpuaHoe ckpeuuBanuey, «llepekpéct



XpOMOCOM», MHKPOCKON U Mukpomnpenapat «Jlpozoduna» (Hopma, MmyTanuu
(bopMBI KPBUTLEB M OKPACKH Tela), repoapuil «I'opox moceBHOMY.

JlabopaTopHble U NpaKTHYECKHe PadoThI:

Jlaboparopnasi pabora Ne 5. «M3ydeHue pe3yJbTaTOB MOHOTHOPHUIHOTO U
JTUTUOPUIHOTO CKPEIIUBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpENapaTax.

Jlaboparopnas pabora Ne 6. «3yueHne MoanpuKamoOHHON U3MEHYUBOCTH,
IIOCTPOCHUE BAPUALIMOHHOIO PSAJIa ¥ BAPUALMOHHON KPUBOMY.

JlaGopatopnas padota Ne 7. «AHanu3 MmyTanuil y 1po30(uiibl Ha TOTOBBIX
MHUKpOTIpenaparax».

[Ipaktuueckas pabora Ne 2. «CocTaBieHME W aHAJIW3 POJIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexkuusi oprann3dmoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOILECC. 3apOXKIEHUE CEJIEKIUU U JOMECTUKALU.
VYuenne H. WM. BaBunoBa 0 1ieHTpax TMPOUCXOXKIECHUS M  MHOTo00Opa3us
KyJIbTYpHBIX pacTeHuil. LIeHTpBl MPOUCXOXKACHUS AOMAITHUX KUBOTHBIX. CopT,
nopoJia, ITaMM.

CoBpeMeHHbIe METOABI CelNeKIIUU. MaccoBBIM U MHAUBUIYAIbHBINH OTOOPHI B
CEJEKIIMM pACTEHUH U KUBOTHBIX. OlleHKa 3KcTepbepa. bin3kopoacTBEHHOE
ckpenBanue — HMHOpuAMHr. Ywucras nuHug. CKpenMBaHUE YHCTHIX JIMHUA.
I'erepo3uc, wnu rubpunnas cuna. HepoAcTBeHHOE CKpellMBaHUE — ayTOPUIMHT.
Otnanénnas rulpuamzanus u e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 W
NOJIyYEHUE TIOJUIUIONIOB. JOCTMXKEHUS CEJIeKUUMU pPACTEHUH, JKUBOTHBIX H
MUKPOOPTaHU3MOB.

buorexHonoruss Kak oOTpacib NPOU3BOACTBA. ['€HHAas WHXKEHEpHs. Taribl
co3nanuss pexomOuHantHoW JIHK wm Tpancrennsix opranusmoB. Kierounas
uHxeHepus. Kiietounsle KyJabTypbl. MUKPOKIOHAJIBHOE PAa3MHOXEHHUE PACTEHUU.
KiioHupoBaHre BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIICTBEHHBIX OPraHU3MOB.

OKkojoruyeckue W dTUYeckue  mpoomembl. MO -  reHeTMyecKu
MOIU(PUITMPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. W. Basunos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HBanoB.

Tabmuubr u cxembl: kKapta «lIeHTpBI MPOUCXOXKACHUS W MHOTO00pas3ms
KyJIbTYpHBIX pacTeHuil», «Ilopoabl qoMalIHUX KUBOTHBIX», «CopTa KyJIbTYypHBIX
pactenuit», «Otnanéunas rudpuauzanus», «Padotel akagemuka M. ®@. lIBaHoBay,
«Tonmummonaus», «OObEeKThl OuoTexHONOTUN», «KieTouHble KyJabTypbl U
KJIOHHMpOBaHUE», «KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISKU IUIOA0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpTOB pacTeHui, repoapuii « CeaTbCKOX03IMCTBEHHBIE PACTCHUS.



JlabopaTopHble U IPpaKTHYECKUE PadoThI:

Okckypcuss «OCHOBHBIE METOABI W JOCTMIKEHUS CEJIEKLIHUH PAaCTCHUN U
KUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHLMIO, IUIEMEHHY IO bepmy,
COPTOMCHBITATEIbHBIM  y4aCTOK, B TEIUIMYHOE XO3SHCTBO, J1abOpaTopuio
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. IBo1IOMOHHAS OHOJIOTHS.

[IpeanochIkKu BO3HUKHOBEHHUS HBOJIOIMOHHOW TEOpUU. DBOIIOIMOHHAS
Teopusi U e€ MecTo B Ouosioruu. BiusiHue »BOMIOIIMOHHONW TEOPUU HA Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBunerensctBa H3BoNIONMHU. [lajeoHTOIOrMYECKHE: TOCIEN0BATEIBHOCTD
MOSIBJICHUSI BUJIOB B MaJICOHTOJIOTHYECKOM JICTOMMCH, TEPEXOJHbIE (POPMBI.
buoreorpaduueckue: cxoacTBo u paznudue ¢payH u GIop MaTEPUKOB U OCTPOBOB.

OMOpHOIOTHYECKHUE: CXOJCTBA W Pa3Iu4usi AMOPHUOHOB pa3HBIX BHJIOB
NM03BOHOYHBIX. CpaBHUTEIIPHO-aHATOMUYECKHUE: TOMOJIOTHYHBIE, aHAJIOTHYHbIC,
pPYIMMEHTapHBIE OpTraHbl, aTaBU3MbL. MOJIEKYJISIPHO-OMOXUMHYECKHUE: CXOICTBO
MEXaHU3MOB HACJIEJACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IyTell y Bcex
OpraHu3MOB.

OpomtounonHass Tteopuss Y. JlapBuna. Ilpennochbuiku BO3HUKHOBEHUS
JapBUHU3MA. JIBIDKYIIME CHUIIBI JBOJIONUU BHAOB 10 JlapBuHYy (M30BITOYHOE
pPa3MHOXEHHUE TIPU OTPAHUYCHHOCTU PECYypCOB, HEOIpeAes€HHAass N3MEHYHUBOCTD,
O0opb0a 3a CyIIeCTBOBaHHE, ECTECTBEHHBIN OTOOD).

Cunretnyeckas teopus 3Bosironnu (CTID) u €€ OCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [Tomynsuusa kak eAMHUIA BUIA U 3BOJIIOIUY.

JBuxymue cuibl ((hakTOpbl) SBOMIONMK BHIIOB B Mpupoje. MyTaMOHHBIN
nporecc M KOMOWHATHBHAST M3MEHYMBOCTH. [lOMyNAIMOHHBIE BOJHBI U JAperd
reHoB. M3oms1us u Murpanus.

EctectBeHHbIi 0TOOp — HampaBisomuii Qakrtop dBomtonuu. DopMbl
€CTECTBEHHOT0 0TOOpA.

[TprcnocoOIEeHHOCTh OpPraHU3MOB KakK pe3yjbTaT »dBOJIONUU. [Ipumepsl
PUCTIOCOOJICHNH Y OpTaHu3MOB. ApOMOP(O3bI M UIHO-aTANTAIIHH.

Bun wu BumooOpazoBanme. Kpurepum Buma. OcHoBHBIE  (HOPMBI
BU1000pa3oBaHus: reorpauyeckoe, I3KOJIOrHYeCKOe.

MakposBomtonusi. Dopmbl  3BodoNMU:  (uiieTUYEcKas, AUBEPreHTHas,
KOHBEpPreHTHasi, napamienbHas. HeoOpaTUMOCTh 3BOTIOLINH.

[IpoucxoxkaeHue oT HecleUUaTUu3UpPOBaHHBIX MpeakoB. [Iporpeccupyromas
crienuanuzanusa. AJanTuBHAs paaraiusl.

JdemoHcTpanuu:



[Toptpetsr: K. JIunnei, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, @. Mromnep, A. H. Ceepuos.
Tabnuiel 1 cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3eMiiey», «3apobIIIu

NO3BOHOYHBIX  UBOTHBIX»,  «Apxeontepukcy, «Dopmbl  OopbrOBI  3a
CyllleCTBOBaHUE», «EcTecTBeHHBIH 0TOOP», «MHOrooOpasue COpToB PacTEHHID,
«MHoroob6paszue IIOpOA  JKUBOTHBIX), «ITomysaumy, «MyTtanuoHnHas

U3MEHUYUBOCTH», «Apomopdo3bly, «Mnnoamanramuuy, «OOmas aereHepanus»,
«/IBmxymme cuibl sBodouuny, «Kapra-cxema wmapmipyra mnyrtemectBus Y.
Hapsuna», «boprba 3a cymiectBoBanue», «IIpucnocoOIEeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BuA000pa3oBaHue», « IKOJIOTUYECKOE BUI000pA30BAHHE.

O6opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3IMUHBIMU THUIIAMH OKPAaCKH,
HA0Op TUIOJIOB U CeMsiH, KoJuiekius «IIpuMepbl 3alUTHBIX TPUCIIOCOOJICHUN Y
KUBOTHBIX», MOJAEIb «OCHOBHBIC HAIPABIICHHS 3BOJIIOIUN», 00BEMHAS MOJEIh
«CTpoeHue TOJTOBHOIO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, KoJuiekius «DopMbI COXPaHHOCTH
HMCKOMA€MbIX JKMBOTHBIX M pacTeHWi», Mojenb anmiaukanus «llepexpéct
XpOMOCOM», BIaxHble mpenapatel «Pa3Butue Hacekomoroy», «Pa3zButue
JSATYUIKA», MUKporpenapaT «Jpozoduna» (Hopma, MmyTanuu (HOpMbl KPBUIBEB U
OKpAaCKH TeJa).

JlaGopaTopHble ¥ pakTHYecKHe padoThI:

JlaGopatopHast pabora Ne 1. «CpaBHeHHE BUIOB MO MOPGOIOTHUECKOMY
KPUTEPHUION.

Jlabopatopnas padora Ne 2. «Onucanue MPUCTIOCOOJIEHHOCTH OpraHuU3Ma M
€€ OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHE KU3HU Ha 3emuie.

JloHayuHble TpPEACTaBICHUS O 3apOXKICHUM >KU3HU. HaydHble Trumoressl
BO3HMKHOBEHHUS JKM3HU Ha 3emuie: a0uoreHe3 H MaHCIepMus. XUMHUYeCKas
HBOMIOIUSI. AOHMOTEHHBI CHHTE3 OpPTraHWYECKUX BEIIECTB M3 HEOPTraHMYECKHUX.
DKCIEpUMEHTAIbHOE MOATBEPKACHUE XUMUYECKON 3BotolMK. HavanpHble 3Tamnbl
o6uonornyeckoit »Bonronuu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKHU. [lepBble KIETKH M HMX HBOJIOLHUS.
@opMHUPOBAHUE OCHOBHBIX TPYMI )KUBBIX OPraHU3MOB.

PazButre xxu3Hu Ha 3emuie 1o 3paMm u nepuogaM. Karapxeil. Apxeiickas u
nporepo3oiickass dpbl. llaneoszoiickass 3pa u €€ mnepuoAbl: KEeMOpPUIMCKUIA,
OPJAOBUKCKHH, CHUTYPUHUCKHN, J€BOHCKH, KAMEHHOYTOJIbHBINA, TIEPMCKHUU.

Me3o3oiickass 3pa ©U €€ NepuoAbl: TPUACOBBIM, HPCKUH, MEIOBOM.

KaliHo3oiickast 3pa u €€ nmepuoapl: NajJeoreHOBbIM, HEOTE€HOBBIM,
AHTPOINOT€HOBBIN.



XapaKkTepUCTUKA KIMMAaTa M TE€O0JOTHYECKUX IpoueccoB. OCHOBHBIE ATaIlbl
ABOJIIOLIMM PACTUTEBHOIO M >KMBOTHOIO Mupa. ApoMopdo3bl y pacTeHUd H
XKUBOTHBIX. [l0osiBIIEHUE, pACBET U BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.

Cuctema OpPraHMYECKOro MHpa Kak OTpakeHHe H3BOJONUU. (OCHOBHBIE
CUCTEMATHYECKHE TPYNIbl OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOrUs Kak Hayka. Pa3Butre npencraBieHuid o
IPOUCXOXKACHUU 4YeloBeKa. MeTtonbl u3ydyeHus aHTpororeHe3a. CxXoacrtsa u
pa3Inyus 4eJ0BeKa U )KUBOTHBIX. CUCTEMATHYECKOE MOJI0KEHUE YEIIOBEKA.

JBuwxymue  cuiabl  ((akTophl) — aHTPOIOreHe3a. Hacnencreennas
U3MEHUMBOCTh M  €CTECTBEHHBIH 0TOOp. OOmiecTBeHHBIH 00pa3  KU3HU,
U3rOTOBJIEHUE OPYIUU TPyAa, MBIIUIEHUE, PEYb.

OcCHOBHBIE CTaIUA U BETBU JBOJIIOIIMU YEIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbld, Yenosek npsamoxomsumi, YenoBek HeaHAEPTAIbCKUM, YenoBek
pazymHbIii. Haxoaku HMCKOMaeMbIX OCTaTKOB, BpEMsl CYILIECTBOBAHMS, OO0JAaCTh
pacnpocTpaHeHus, 00BbEM TOJOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAHSL.

YenoBeueckne pacbl. OCHOBHBbIE  OOJBIIME  pachl:  €BPONECOUIHAS
(eBpasmiickasi),  Herpo-aBCTpajJioujHas  (dPKBaTOpHaIbHas),  MOHTOJIOMIHAS
(a3maTcKo-aMepHuKaHCKas).  YepTbl  NPUCIOCOOJIEHHOCTH  TpelCTaBUTENEH
YEJIOBEUYECKUX pac K YCJIOBHUSAM CYIIECTBOBAaHUs. EIMHCTBO 4YEIIOBEUYECKHUX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpers: ®@. Penn, JI. Ilacrep, A. U. Onmapun, C. Munep, I'. FOpu, Y.
JlapBuH.

Tabmuipl u cxembl: «Bo3uukHoBenune CoJIHEUHOH CHUCTEMBD», «Pa3Burtue
opraHuyeckoro mupa», «PactutenbHas KieTka», <«KuUBOTHas  KJIETKay,
«IIpokapuotnueckas kietrka», «CoBpeMEHHasi CUCTEMa OpPraHUYECKOr0 MHUpPay,
«CpaBHEHHE aHATOMMUYECKHX 4YepT CTPOCHHUS YEJIOBEKa U 4YeIOBEKOOOPa3HBIX
00e3bsH», «OCHOBHbIE MeCTa MAaJCOHTOJOTHYECKHMX  HAaXOJOK  IMPEIKOB
COBPEMEHHOI'0 4YeJNOBeKay», «JlpeBHenmme moam», «/peBHue moam», «llepsbie
COBPEMEHHBIE 0N, «HeIoBeueCcKue paco».

O6opynoBaHue: mysbkn - «IIpoucxoxkaenue — yeigoBeka»  (OOCTHI
aBCTPAJIONMUTEKA, MUTEKAHTPONA, HEaHJepTaiblla, KPOMAHbOHIIA), CJIEHNKH WIH
N300paKEeHUsT KaMEHHBIX OpPYJUN TEpPBOOBITHOTO dYeNOBEKa (KaMHHU-YOMIIEPHI,
pyOuna, ckpebna), TEOXpOHOJOTHMYECKas Tabmuia, KoyeKmus «DopMbl
COXPAHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTECHUI.

JlaGopaTopHble U IpakTHYecKHe padoThI:

[IpakTuueckast padora Ne 1. «/3ydyeHne MCKOMAEMbIX OCTAaTKOB PACTCHUH U
KABOTHBIX B KOJUIEKIIUAX).



OKcKypeus «IBONIOLMS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WA KpaeBeAUYECKUI My3eil).

Tema 3. Opranusmbl U OKPY:KawIIAs cpeaa.

DKOJIOTMS KaK HayKa. 3aaud U pa3aesbl SKOJIOTMU. MeTOIbl SKOIOTrHYECKUX
UCCIEN0BAHUN. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJAHAs, HAa36MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPUOPraHU3MEHHA.

Okonornyeckue (¢aktopel. Knaccudukamus skonornyeckux (akTopos:
abuotuyeckue, OWMOTHMYECKHME U aHTPOIOreHHble. JIeHCTBHE HKOIOTMYECKUX
(aKkTOpOB Ha OPraHU3MBI.

AbGuotnueckune (akTopbl: CBET, TEMIEPATypa, BIaKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust  OpraHu3MoOB K  JIEWCTBUIO  aOMOTHYECKUX  (haKTOPOB.
buonoruyeckue puTMBI.

buornueckue (bakTopshl. Bunsl  OGuotnyeckux B3aUMOJICCTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, cuMOuo3 u ero ¢opmsl. [lapazutusm, koomneparus,
MyTyajau3M, KOMMEHCaIu3M (KBapTHUPAHCTBO, HAXJECOHMYECTBO). AMEHCAIH3M,
HeUTpanu3M. 3HaueHHe OWOTHYECKHMX B3aUMOJIEUCTBUMA MJisi CYIIECTBOBAHUS
OpraHU3MOB B IIPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH monyysiuuu. (OCHOBHBIE TOKa3aTElu
NOMYJIALIMK: YHCIEHHOCTh, IUIOTHOCTh, POYKIa€MOCTb, CMEPTHOCTb, MPUPOCT,
murpanus. [[mHaMuKa YuCI€HHOCTHU MOMYJISUUN U €€ PEeryIIsiusl.

JdeMoHcTpanum:

[Moptpetsi: A. 'ymGonbar, K. @. Pynwe, O. ['ekkens.

Tabmuubr u cxemsl: kapta «[Ipupoansie 30HbI 3eminy», «Cpenbl oOUTaHUS
opranu3mMoBy», «®doronepuoausm», «llonynsuunm», «3aKOHOMEPHOCTH pPOCTa
YUCIEHHOCTHU NOMyJIAuuU HHPY30puu-Tyhenpkn», «llumessie nenm».

JlabopaTopHble U NpaKTHYECKUE PadOThI:

Jlabopatopnas pabora Ne 3. «Mopdornorudeckne 0cCOOEHHOCTH PACTCHUI U3
Pa3HBIX MECT OOUTAHHS.

Jlabopatopnas padota Ne 4. «BnusitHue cBeTa Ha POCT U Pa3BUTUE YEPEHKOB
KoJeycay.

[Tpaktrueckas padora Ne 2. «[Toacuét MIOTHOCTH MOMYJISAIUNA PA3HBIX BUIOB
PaCTEHHI».

Tema 4. Coo01iecTBa M 3K0JIOTHYECKHE CHCTEMBI.

CoobmiecTtBO opraHu3mMoB — OuoineHo3. CTpyKTypbl OMOIIEHO3a: BHUAOBaS,
MPOCTPAHCTBEHHAs, Tpoduueckass (mumieBas). Buabsl-nomunantsl. CBA3U B
OMOoLIEHO3E.

Dkosioruyeckue cucteMbl (dkocucTembl). [loHsitTue 00 »3KocucTeMe H
ouoreonenosze. OYHKIIMOHATBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: MPOJYLEHTHI,



KOHCYMEHTBI, pelyLeHThl. KpyroBopoT BEIIECTB U MOTOK YHEPTUU B HIKOCUCTEME.
Tpoduueckne (numieBble) YpOBHU DSKOCUCTEMBI. [luiieBble LENW U CETH.
OcCHOBHBIE TIOKa3aTeNu SKOCHUCTEMBI: Ouomacca, MNPOAYKLUHA. ODKOJOTHYECKUE
OUPAMUIBL  TPOAYKIWH, YHCIEHHOCTH, OunoMaccel. (CBOHCTBa HKOCUCTEM:
YCTOMYHUBOCTh, CAMOpPETyYJIsiLMs, pa3Butue. Cykueccus.

[IpuponHble PKOCHCTEMBL. DKOCUCTEMBI O3EP M PEK. DKOCUCTEMA XBOHMHOTO
WIM IIUPOKOJIMCTBEHHOTO JIECA.

AHTpPOIIOTeHHbIE  DKOCHUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCHCTEMBI.
buonoruyeckoe v X035UCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak @akrop ycroitunBocTu 3kocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pazHOOOpa3us Ha 3eMIe.

VYuenue B. U. Bepnajackoro o Ouocdepe. I'panuiibl, coctaB u CTpyKTypa
ouocdepnl. XKuBoe BemecTBo u ero ¢yHkiuu. OcobeHHocTu Ouocdepsl Kak
rJ00aJIbHOM 3KOCHCTeMBbl. J[MHaMHuYeckoe paBHOBeCcME M oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoTsl BelecTB 1 OMOTC€OXUMHUUYECKUE IUKIIBI 3JIEMEHTOB (yriaepoja,
a3oTa). 30HAIBHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseyecTBO B Onocdepe 3emin. AHTpONIOreHHbIEe U3MEHEeHHs B Ouocdepe.
['mo6aibHbBIE KOTOTUYECKHE TPOOIIEMBI.

CocyuiectBoBaHue IPUPOJIBI U YeJI0BEUECTBA. Coxpanenue
6nopa3zHooOpasusi Kak OCHOBa ycTounBocTU OGuocdepsl. OCHOBA pallMOHATBHOTO
yOpaBi€HUs MPUPOAHBIMU PECYpCaMU U HX HCNOJb30BaHue. JlocTmxeHus
OMOJIOTHY U OXpaHa PUPOIBIL.

JdeMoHcTpanum:

IToptpetsr: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubr 1 cxembl: «llumeBbie 1enn», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponubie coobmectBay, «llemn nuTanus», «IKOIOTHYECKAs TUPAMHIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO JIecay, « IKOCHUCTEMA
XBOWHOro  Jjeca», «buomeHos Bomoéman, «ArpoiueHo3», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3JACKHCTBUS HA IpUpPOAy», «BaxHelmme HCTOYHUKH
3arpsA3HEHUs] BO3/yXa M FPYHTOBBIX BOA», «llouBa — BakHeMIlass cocTaBistoas
ouochepr», «DakTopsl aerpaganuu nouBy», «llapaukoBeiii r¢dexTy, «DakTops
PaAMOAKTHBHOTO 3arpsisHeHUs Ouocdepsl», «OO0mas cTpykTypa Ouocheps»,
«Pacnpoctpanenne xu3Hu B Ouocdepe», «O30HOBBIM 3KpaH Omocheprb»,
«Kpyrosoport yriepoaa B 6uochepe», «KpyroBopot azora B mpupoie».

O6GopynoBanue: Mojenb-anIuiMKanus «Tunuunble OHOLIEHO3BI», TrepOapuid
«PactuTenpHbIe COO0IIECTBaY, KoMeKIuu «buorienos», «Bpeaurenu BaxxkHEHIITNX
CEJIbCKOXO3AMCTBEHHBIX KYJIBTYp», TepOapuu M KOJUJIGKIIMUM PpACTCHUH U
KUBOTHBIX, MPUHAJICKAIINE K Pa3HBIM SKOJIOTMYECKUM TPYIaM OJIHOTO BHJA,



Kpacnas xnura Poccuiickoii ®enepauuu, H300paK€HUS OXpPaHAEMbIX BUIOB
pacTEHHUH U )KUBOTHBIX.



IINTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHA [IPOI'PAMMBI 11O
BNUOJIOTMN HA  BA3OBOM  VYPOBHE CPEAHEI'O  OBIIEI'O
OBPA3OBAHUA

Cornacio ®I'OC COO, ycraHaBiMBaKTCI TpeOOBaHUS K pe3ysbTaTaMm
OCBOCHHUSI  OOydYalolIUMHCSI TporpaMM  CpeaHero  oOmero oOpa3oBaHUS:
JTMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JIMUYHOCTHBIX PE3yJbTaTOB OCBOEHHUs mnpeamera «buosorus»
BBIICJICHBI CIIEYIONIME COCTABJISIONINE: OCO3HAHUE OOYYaIOIIUMUCS POCCUICKON
rpakJaHCKOW MAECHTUYHOCTH — TOTOBHOCTU K CAMOPA3BUTHUIO, CAMOCTOSITEIbBHOCTH
U CaMOONPEJACIICHUIO, HaJlWyue MOTHUBAIlMM K OOyYEHHUIO  OHOJIOTHH,
I[eJICHANIPaBIEHHOE pAa3BUTHE BHYTPEHHHMX YOEKICHMM JMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEH M HUCTOPUYECKUX TPATUIUKA PA3BUTHS OHOJOTHYECKOTO
3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCS PYKOBOJCTBOBATHCS B CBOCH
JNEATEIbHOCTA II€HHOCTHO-CMBICJIOBBIMU ~ YCTAaHOBKAMM, TPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HaJIUMYHE DKOJOTHYECKOrO0 TMPaBOCO3HAHMUSI,
CITOCOOHOCTH CTaBUTH IIEJIU U CTPOUTH KU3HEHHBIE TITaHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUA MpeaMeTa «buoiorus» AOCTUTalOTCA B
€IUHCTBE YYEOHOM © BOCHHUTATEIBHON JEATEIBHOCTH B COOTBETCTBHHM C
TPaAULIMOHHBIMUA POCCUUCKUMU COIMOKYJIBTYPHBIMHU, UICTOPUYECKUMHU U TyXOBHO-
HPaBCTBCHHBIMHU IICHHOCTSIMH, MPHUHATHIMUA B OOINECTBE IMpaBWIAMU M HOPMaMU
MOBEJICHUS W CIHOCOOCTBYIOT IpOIECCaM CaMOTIO3HAHUS, CaMOBOCIHTAHUS U
CaMOpa3BUTHS, PA3BUTUSA BHYTPEHHEH TO3UIMU JIMYHOCTH, MAaTPUOTHU3MA,
YBOKEHHSI K 3aKOHY W IPABOIOPAAKY, YEIOBEKY TPyJa U CTapIIEMy IOKOJIEHHUIO,
B3aMMHOI'O YBaKCHHS, OCPE)KHOTO OTHOMICHHUS K KYJITYPHOMY HACICIUIO M
TpaJIuIUsIM MHOTOHAaIIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, OTpupoae U
OKPY’KAIOIIEH Cpee.

JInyHOCTHBIE pPE3yJIbTaThl OCBOCHUA yueOHOro mnpeamera «buomorus»
JOJDKHBI OTpa)kaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYAIOIITUXCS PYKOBOJACTBOBATHCS
chopMHUpOBAaHHOKW BHYTPEHHEH TO3WIHUCH JIMYHOCTH, CHCTEMOM IICHHOCTHBIX
OpUEHTALIMH, TIO3UTUBHBIX  BHYTPEHHUX  YOCKIEHHUM, COOTBETCTBYIOIIHMX
TPaIUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIECTBa, paCIIMPEHUE >KU3HEHHOTO
ONbITa U OMbITa ACATEIBHOCTH B IMPOIIECCE Pealn3aliid OCHOBHBIX HANPABJICHUMN
BOCHUTATEIBHOMN AESITEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaskIaHCKOr0 BOCIIUTAHMSA:

c(hopMHUPOBAHHOCTH TPAKAAHCKON MO3UIIMHK 00yYaroIerocs KaKk akTUBHOTO U

OTBETCTBEHHOTO YJIeHAa POCCHUHCKOTO O0IIEeCTBa;



OCO3HAHHUE CBOUX KOHCTUTYLIHMOHHBIX TIpaB U OO0S3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIMOPSAKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH TIPU  CO3/IaHUU
y4eOHBIX MPOEKTOB, PEIICHWH Y4YEOHBIX W IMO3HABATEIbHBIX 3aJlay, BHIIIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMPENENATh COOCTBEHHYIO TIO3MIIMI0 10 OTHOIIEHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBSCHITH €€;

YMEHUE YUUTHIBATh B CBOMX JCHCTBUSX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJIEH C pa3HBIMU YOEKICHUSIMH, KyJIbTYPHBIMU IIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B IIPOIECCE COBMECTHOI'O BBITIOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX U HCCIEAOBATEIBCKUX 33/1ad, YBaXUTEIbHOTO
OTHOIIIGHUS] K MHEHHUIO OIIMOHEHTOB MpPH OOCYXJICHUU CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COAEPIKAHUS;

FOTOBHOCTh K TYMAHUTAPHOU U BOJOHTEPCKOM AEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTh pOCCUCKOI IPaKIaHCKOMN UJEHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHHS K CBOEMY HApOJAy, UYBCTBA OTBETCTBEHHOCTH IEpEN
Ponunou, ropmocth 3a cBOM Kpal, CBOK PoauHy, CBOM S3bIK U KYJIBTYDY,
IPOIJIOE ¥ HACTOSIIIIEE MHOMOHAIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K IPUPOJHOMY HACIEIUIO U MaMSITHUKAM MPUPOJIBI,
NOCTHKEeHUsIM Poccun B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHHCKUX YUYEHBIX B CTAHOBJICHUE U
pa3BUTHE OWOJOTHMH, TMOHUMAHUS 3HAYCHHUS OWOJOTMM B TO3HAHUHM 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIy)KeHHIO W 3ammTe OTedecTBa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HaHUE JIYXOBHBIX LEHHOCTEN POCCHIICKOrO Hapo/a;

c(hOpMHPOBAHHOCTH HDABCTBEHHOT'O CO3HAHUS, ITHUECKOTO MTOBEACHHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHHE JIMYHOIO BKJaJa B TOCTPOEHUE YCTOWYMBOrO OyAyIEro;

OTBETCTBEHHOE OTHOILIEHHUE K CBOUM POIUTEIISM, CO3JAHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHHATHS I[EHHOCTEM CEMEMHOM JXU3HU B COOTBETCTBUH C
TpaauuusiMHu Hapo0B Poccuu;

4) 3CTEeTH4eCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOUIEHHWE K MHPY, BKJIIOYAs ICTETUKY ObITa, HAy4YHOrO H
TEXHUYECKOT0 TBOPUECTBA, CIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIICHU;



MIOHUMAHUE 3MOLMOHATIBHOTO BO3JIEMCTBUS KUBOM IIPUPOJBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HBIX BHUIAX HMCKYCCTBA, CTPEMIJICHUE
MPOSIBIISATh KAU€CTBA TBOPUECKON JTUYHOCTH;

5) ¢usuyeckoro Bocnutranusi, GOpMHUPOBAHNUS KYJILTYPbl 310POBbSI H
IMOIMOHATBHOTO 0JIAr N0y M

NOHUMAHUE W peanu3alus 3J0pOBOTO W 0Oe3omacHOTO o0pasza KU3HU
(3m0poBoe  muUTaHWE, COOJIOJIEHWE TUTMEHWYECKUX TMpaBUI U HOPM,
cOaaHCUPOBAHHBIN PEXUM 3aHATUM M OTIbIXa, peryispHas Quznueckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
coOCTBEHHOMY (DU3UYECKOMY U TICUXUUYECKOMY 37I0POBbIO;

MOHUMAHHUE IIEHHOCTH TPABUJ HWHIUBUIAYAIHHOTO U  KOJUIEKTUBHOTO
0€30IaCHOT0 MOBEICHUS B CUTYAIIUSIX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCIEICTBUN M HENPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpPEOICHUS
AJIKOTOJIsI, HAPKOTHKOB, KypEeHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYyAY, OCO3HAaHHE IIEHHOCTH MAacCTepCTBa, TPYAOJIIOOUE;
TOTOBHOCTh K aKTHUBHOM JIEATEILHOCTH TEXHOJIOTHYECKON M COLMAIbHOM
HAIPABJICHHOCTH, CIOCOOHOCTh MHULIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO

BBITIOJHSATH TAKYIO €ATEIbHOCTD;

UHTEpEC K pa3Nu4yHbIM cepaM MpoPECCHOHATBHON AESITENIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIK BBIOOp Oynymei mpodeccu U peaTn30BLIBATH
COOCTBEHHBIE KU3HECHHBIE TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpPa30BaHHUIO Ha
MPOTSHKEHUU BCEW JKU3HU,

7) 3K0JIOru4eCKOro BOCIIMTAHUS :

AKOJIOTHYECKHU IIeJieco00pa3HOe OTHONICHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS;

NOBBIIIEHUE YPOBHS SKOJOTUYECKOW KYJIbTYpbl: MPUOOPETEHHE OIbITA
IUIAHUPOBAHUSA TOCTYNIKOB W OLEHKM HX BO3MOXHBIX MOCJIEACTBUNA IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHHE TJI00aJBHOTO XapaKTepa JIKOJOTHYECKHX MPOoOJIeM U MyTed uX
pelieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MpUOOpETaeMble MpPH HW3YYCHUU OHOJIOTHH
3HAHUST M YMEHUA MpU pEHIeHUU NpoOJeM, CBSA3AHHBIX C palUOHAIbHBIM
MPUPOJIONONIb30BaHUEM  (COONIOICHUE  MpaBU  MOBEICHUS B MPUPOJE,
HalpaBJICHHBIX Ha COXpPaHEHHWE pAaBHOBECHUS B DSKOCHCTEMaX, OXpaHy BHUJIOB,
JKocHuCTeM, Onochepni);



AKTUBHOE HENPUATUE JEUCTBUU, MPUHOCAIIMX Bped  OKPYXKarOLIEH
MPUPOAHON cpefie, YMEHHE MPOTHO3UPOBATh HEOJATONMPHUATHBIC IKOJIOTHYCCKUE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHCTBUI U IPEIOTBPAIIATh HX;

HAJIMYME Pa3BUTOTO 3KOJOTHUYECKOTO MBIIUICHHS, SKOJIOTHIECKON KYIbTYPHI,
OTbITa JEATEITLHOCTH AKOJIOTUICCKOMH HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCSI UMM B TI03HABAaTEIbHON, KOMMYHHKATUBHOW M COITMATBHOM
NIPAKTUKE, TOTOBHOCTH K YYaCTHIO B TIPAKTUYCCKOMN JMEATECITLHOCTH YKOJIOTHICCKOMN
HAIPABJICHHOCTH;

8) HeHHOCTH HAYYHOTO NO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIECTO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAyKW M OOIICCTBEHHOW INMPAKTUKH, OCHOBAaHHOTO Ha JHAJIOTE
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHHIO CBOET'O MECTA B MOJUKYJIBTYPHOM MHpE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM W YHTATEIBCKOH KYJNBTYPhl KaK CpeICTBa
B3aMMO/ICHCTBHS MKy JIFOJIBMH M TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OHWOJIOTMU KaKk HayKd, OCO3HaHUA €€ poJih B
(bOpMHpPOBAaHUHN PAIMOHAIBHOTO HAYYHOT'O MBIIIJICHUS, CO3JaHHH IICJIOCTHOTO
IpesCcTaBieHus 00 OKpYXKarolleM MHUpEe KaK O €JIMHCTBE MPHUPOJABI, YeJIOBEKa U
oOIecTBa, B TMO3HAHMM MPUPOAHBIX 3aKOHOMEPHOCTEW U peUIeHUU MpodiieM
COXpaHEeHUs IPUPOIHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTU OMOJOTHU JJII COBPEMEHHOW IMBUIIM3AIIMU:
oOecrieuyeHus: HOBOT'O YpPOBHSA DPAa3BUTHUS MEIUIIMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJOTHM, CHOCOOHBIX  peIIaTh pPecypcHble  TPOOJEeMBl  pa3BUTHS
YeJIOBEYECTBA, TOMCKA MyTeH BBIXOJA U3 IIO0ATBHBIX DKOJOTHUECKHUX MPOOJieM U
oOecrieueHusi  mepexojla K  YCTOMUYMBOMY  Pa3BUTHIO,  pallMOHATBHOMY
UCIIOJIb30BAHUIO TPUPOJTHBIX PEcypcoB W (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OWOJOTUYECKUX 3HAHUH B IEIX
MOBBIIIIEHUSI  OOIIEH KyJbTYpPhl, €CTECTBEHHO-HAyYHOW TpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBHOW TpaMOTHOCTH oOydaromuxcs, (GpopmupyeMmoit
P U3y4EHUU OUOJIOTHH;

MOHWMAaHHUE CYIIHOCTH METOJOB MO3HAHMSI, UCIIONH3yEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIIOJIb30BaTh TIOJydaeMble 3HAHUS Ui aHaIu3a W
OOBSCHEHHS SBIICHUW OKPYIKAIOIIETO0 MUpa W MPOUCXOANUX B HEM M3MECHECHHA,
yMEHHUE Jie7laTh OOOCHOBAaHHBIE 3aKIIOUCHHMsS Ha OCHOBE HAYYHBIX (DAKTOB W
MMEIOIINXCS JJAHHBIX C IIEJIBI0 TIOYYEHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIEHO HCIIOJIh30BaTh OWOJOTHYECKUE 3HAHMS IS
perIeHus Tpo0JIeM B peabHBIX )KU3HEHHBIX CUTYyAITUsX;

OCO3HAHHE IIEHHOCTH HAYYHOW JEeATEIHHOCTH, TOTOBHOCTH OCYIIECTBIATH
MPOCKTHYIO W UCCIIE0BATEIBCKYIO IS TEIIbHOCTh MHANBUIYAIBHO U B TPYIIIIE;



FOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHMA MO OHOJOTHH B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTAMH.

METANPEIMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3ysibTaThl OCBOEHHUS y4eOHOro mpeaMera «buoiorus»
BKJIFOYAIOT: 3HA4YUMbIe [Ji1 (OPMUPOBAHUSI MHUPOBO33PEHUS OO0YyUYarOITUXCS
MEXIUCHUIUIMHAPHBIE (MEXKIIPEIMETHbIC) OOIICHAYUYHbIE MOHATHS, OTPaXKAIOIINE
IEJOCTHOCTh HAy4YHOW KapTUHBI MHUpa U CHeuuuky METOJ0B IO3HAHUA,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHs, SBIICHHE, MPOIIECC,
cUCTEeMa, Hay4yHbIH (paKT, MPUHIIUI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUS,

UcclieloBaHue,  HaONMIOJeHHWe,  HM3MEpPEHHE,  OKCIEPUMEHT H  JPYrux),
yHUBEpCAJIbHbIE y4eOHble JeilcTBUs (MMO3HABAaTEIbHbIE, KOMMYHHUKATHUBHBIC,
PETYISTUBHBIE), o0ecreynBaoIne dbopmupoBaHue GyHKIIMOHATBHOM
IPaMOTHOCTH W  COIMAIBHOM KOMIETEHUMU OOydYaloIIUXcs, CIOCOOHOCTD
oOyuaromxcs UCIOJIb30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHPOBO33PEHYECKHE 3HAHMS W  yHUBEpPCAJIbHBbIE y4YeOHBbIE JICHCTBUS B
MO3HABATEJILHON U COLIMAIBLHON MPAKTUKE.

MeranpenMeTHble pe3yJIbTaThl OCBOCHHUS TMPOTPAMMBI  CPEIHEro OOIIEero
00pa3oBaHus TOHKHBI OTPAXKATh:

OBaaaenue YHUBEPCAJIbHBIMHU Y4eOHBIMH NMO3HABATEJbHBIMH
JEeUCTBUSIMMU:

1) 6a3oBble JJoruvyeckme JaeicTBUs:

CaMOCTOSITEIbHO  (OPMYJNIMpPOBaTh W aKTyallM3UpPOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh NP OCBOCHMM 3HAHUW MPUEMBI JIOTMYECKOTO MBIILICHUS
(aHa)IM3a, CHHTE3a, CpaBHEHHUS, KJIacCH(pUKAIIUU, 0000IIECHMS ), PaCKPhIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTepHbIEC NMPH3HAKH, YCTAaHABIMBATH
CBSI3U C APYTUMU MTOHATUSIMH );

ONpeAesaTh IEJH JAEATEeIbHOCTH, 3ajJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI JESITEILHOCTH C MOCTABICHHBIMU 1EJISIMU;

UCITOJTH30BaTh OMOJIOTHYECCKHE IMOHATHS IS 0OBSICHEHUS (PAKTOB M SBICHUUN
YKABOW MIPUPOJIBI,

CTPOUTh JIOTHYECKHE pPaCCyXJeHHS (MHIYKTUBHBIC, JCAYKTUBHBIE, IO
aQHaJIOTUH), BBIABIATH 3aKOHOMEPHOCTH M TMPOTHBOPEUMS B pPacCMaTPUBAEMBIX
SIBJICHUSIX, (DOPMYJIMPOBATH BBIBOJIBI U 3aKJIIOUCHHS;

MIPUMEHSATH CXEMHO-MO/ICILHBIC CpeacTBa TS MIpEeICTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHHH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTax, a



TaKK€  MPOTHUBOPEUYMIl  pa3sHOro  pojAa,  BBISIBICHHBIX B Pa3IUYHBIX
MH(POPMAIIMOHHBIX UCTOYHUKAX;

pa3palatbiBaTh IUIAH PEIICHUs MPOOJEMBbI ¢ YU4E€TOM aHaIM3a MUMEIOIINXCS
MaTepuaJbHbIX U HEMaTEepUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JI€SITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB
1eJIsIM, OLIEHUBATh PUCKU MOCIEICTBUM A€ TEILHOCTH;

KOOPJMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSAX  PEAbHOTIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS,

pPa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUU )KU3HEHHBIX TTPOOJIEM.

2) 0a3oBbIe HCCIeA0BATENbCKHE IEHCTBHS

BJIAJICTh HaBbIKAMH y4EOHO-UCCIICIOBATEILCKON U TPOCKTHOM JIESITEIILHOCTH,
HaBBIKAMHU  paspenieHuss MpoOjeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJThHOMY TTIOMCKY METOJIOB PEIICHUs TPAKTUUECKUX 3aj1ay, TPUMECHEHUIO
Pa3IMYHBIX METOJIOB IMO3HAHUS;

UCIIOJIB30BaTh Pa3JIMYHbIE BUJBI JEATCIIBHOCTH 10 TIOJYYEHHUIO HOBOTO
3HaHUS, €ro HWHTEPHpPETaIH, NPeoOpa30BaHUI0 M TPUMEHEHUIO B YUeOHBIX
CUTYallUsSX, B TOM YHCJIE TIPU CO3/IaHUU YUEOHBIX U COIUATBHBIX MPOEKTOB;

dbopMUpOBaTh HAYYHBIN TUN MBIIUICHHS, BJIaJIeTh HAYYHON TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TIOHSTUSIMU U METOJIaMH;

CTaBUTh W (HOPMYIUPOBATH COOCTBEHHBIE 3aJaud B 00pa3oBaTENIbLHOU
NEeSTEIBbHOCTU U KU3HEHHBIX CUTYAIUsX;

BBISIBJISITh TIPUYMHHO-CJICICTBEHHBIC CBSI3M M aKTyalM3HpOBaTh 3ajady,
BBIIBUTATh THUIOTE3y €€ peIlIeHUs, HaXOIUTh apryMEHTHI IJIsl J0Ka3aTelIbCTBA
CBOMX YTBEP)KJICHUI, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS,

aHANMM3UPOBATh TIOJNYYEHHbIE B XOJE€ PEIICHHS 3a/Jadyd  Pe3yJbTaThl,
KPUTHUYECKHU OLIEHUBATH MX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCJIOBUSIX;

JaBaTh OIEHKY HOBBIM CHUTYallUsM, OIICHUBATh NPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISATH LI€JICHANPABICHHBIN MMOUCK MEPEHOCA CPENICTB U CIIOCOOOB
JEHUCTBUS B IPO(ECCHOHATBLHYO CPEY;

YMETh MEPEHOCUTh 3HAHUSI B IO3HABATEIbHYIO U MPAKTHYECKYIO 00J1aCTH
KU3ZHEACSATEIbHOCTH;

yMETb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX IPEAMETHBIX 00IaCTe;

BBIJIBUTaTh HOBbIE UJIEH, MPE/IJIaraTh OPUTMHAIIbHBIC MOJIX0/Ibl U PEUICHUS,
CTaBUTbH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aTbTEPHATUBHbBIC PEIICHUS.

3) pabora ¢ uHpopManueii:

OPUEHTHPOBATHCS B PA3TMUYHBIX UCTOUHHKAX MH(pOpMALUU (TEKCTE y4eOHOro
nocoOusi, HAyYHO-MOMYJIIPHOW JUTEpaType, OHOJOTUYECKUX CIOBapsx U
CIIpaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax JAaHHBIX, B VIHTepHETE), aHAU3UPOBATh



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHICCKU OICHUBATH
€€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHATh PA3TMYHBIC METOIBI MPHU TMOUCKE U
otOope Ouonornueckoit MHGOpMaALUK, HEOOXOIUMOM JIJIsi BHITIOJHEHUS! YYEOHBIX
3ajay;

NpPHOOPETaTh OIBIT MCIOJb30BaHUSA WH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUH, COBEPIICHCTBOBATh KYJIbTYPy aKTHBHOTO MCITOJIb30BAHUS PA3IMYHBIX
TIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpATh  ONTHUMaJIbHYIO  (OpMy  TpEICTaBICHUS
Oouonornyeckoit nHpopmaruu (CxeMbl, TpaduKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH
" [pyroe);

UCIIOJIb30BaTh HAy4YHBIM SI3bIK B KayeCcTBE CpeACTBA Npu padore ¢
OMOJOTHYECKON  HMH(pOpMAIMEH: TPUMEHATh XHMHUYECKUE, (QU3NYSCKUE W
MaTeMaTHYeCKHUe 3HAKH W CHUMBOJIBI, (popMyibl, abOpeBHaTypy, HOMEHKIATYDY,
UCIIONIB30BaTh U TNPEoOpa3oBBIBATH  3HAKOBO-CUMBOJIMUYECKHUE  CPECTBA
HaTJISTHOCTH;

BJaJ€Th  HABBIKAMM  DPACIO3HABaHUsS W 3allUThl  HH(OpMAaIUH,
UH(GOPMAIIMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBiageHue yHUBEPCATbHBIMH KOMMYHUKATUBHBIMY JeCTBUSIMMU:

1) oOmenmne:

OCYUIECTBIISITh KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WM TUCKYCCHUHU TIO CYIIECTBY OOCyXkaaemMoil TeMbl (YMEHHE 3a/J1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXIACHUS OTHOCHTEIHLHO BBIMIOJHEHUS TIpejiaraeMoun
3a/lay, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMHI JIPYTUX YYaCTHHUKOB
JAaJiora Uiy TUCKYCCHUH);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIICHMs, TMOHUMAaTh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CUTYaIluH,
YMETh CMSTYaTh KOH(MDIUKTH U BECTH MTEPETOBOPHI;

BJIQ/IETh PA3MUYHBIMU CIIOCOOAMM OOIIEHUS W B3aMMOJICUCTBHS, TMOHUMATh
HaAMEPEHUS JIPYTUX JIOACH, MPOSBISTh YBAKUTEILHOE OTHOIIEHUE K COOECETHHUKY
U B KOppeKTHOU (hopme (HOpMyTUPOBATH CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAaA 1eITeJbHOCTD:

MOHUMATh M HCIOJIh30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHANBUAYAITHLHON
paboTHI MpU pelICHUH OMOJIOrMYecKOM MpoOaeMbl, 000CHOBBIBATH HEOOXOUMOCTD
MPUMEHEHUS TPYTIIOBBIX (JOPM B3aUMOICHCTBHSI PU PEIICHUN yIeOHOH 33129,

BBIOMpATh TEMAaTUKy M METOJBI COBMECTHBIX JEUCTBHA C y4ETOM OOIMIUX
HMHTEPECOB U BO3MOKHOCTEHN KaXKJIOT0 UJeHa KOJIJIEKTUBA;



NPUHUMATh 1EJIM COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbBIBATH U
KOOPJAUHUPOBATH JEUCTBUA IO €€ NOCTUKEHUIO: COCTABIATH IUIAH JCWCTBUU,
pacupenensaTh poid ¢ YYETOM MHEHUM YYAaCTHHKOB, OOCYXKIaTh pe3yibTaThl
COBMECTHOM paboThI;

OLICHUBATh Kaye€CTBO CBOEr0 BKJIaJa W KaXJOTO yYaCTHMKAa KOMAaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OLEHWBAaTh HJAEU C TO3UIMM HOBH3HBI,
OPUTHHAIBLHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILLECTBJIATh TO3UTUBHOE CTPATErMYECKOE IIOBEJICHHE B Pa3JIMYHBIX
CUTYaIUsX, IPOSIBISTh TBOPYECTBO U BOOOPAKEHHUE, OBITh UHUITUATUBHBIM.

OBJ1aieHNe YHHBEPCAJbHBIMU PEryJIsiITUBHBIMHY J€iCTBUSIMH:

1) camoopranusanms:

UCIIOJIH30BaTh OWOJOTUYECKUE 3HAHWSI JJIS BBISBICHHUS] TNPOOJIEM U UX
pelieHus B )KU3HCHHBIX U YYCOHBIX CUTYyAIUAX;

BbIOMpATh HA OCHOBE OMOJOTMYECKMX 3HAHUW I1I€JIEBbIE M CMBICIOBBIE
YCTAHOBKHM B CBOMX JIEMCTBUSIX M IMOCTYIKAX MO OTHOILICHUIO K KUBOW HPUPOJE,
CBOEMY 3710POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEIIBHO OCYIIECTBIIATh ITO3HABATEIBHYIO JESATEIBHOCTD, BBISBIISTH
po0JIeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1aud B 00pa3oBaTeIbHOMN
JNEATENIbHOCTU U JKU3HEHHBIX CUTYaLUIX;

CaMOCTOSATEJILHO  COCTABJISITH IUIAH pPEIICHHs Tpo0ieMbl € y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTECHU;

J1aBaTh OLICHKY HOBBIM CUTYallUsIM;

pacHIMpATh paMK{ y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHHI;

JieNnaTh OCO3HAHHBIN BBHIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHHE,

OIICHUBATh MPUOOPETEHHBIH OIBIT;,

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIMPOKOW DJPYAHWIINH B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TMOBBINIATH CBOW O0Opa30BaTEIbHBIN H
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYyalHsIM, BHOCUTb KOPPEKTHBBI B AEATEIIBHOCTD,
OLICHUBATHh COOTBETCTBUE PE3YJILTATOB LETISM;

BJIQJICTh ~ HABBIKAMH  [MO3HABATENIbHOW  pedieKCMM  KaKk  OCO3HAHMS
COBEpIIAEMBIX JEUCTBUA W MBICIUTEIBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBAHUM, UCIOJIb30BATh MPUEMBI pedIEKCUU Il OLICHKU CUTYyalluH, BbIOOpa
BEPHOT'O PELICHUS;

YMETh OLICHUBATh PHUCKHM M CBOCBPEMEHHO NPUHHUMATh PEUICHHUS MO HX
CHIKECHUIO;



IIPUHUMATh MOTHMBBI M AapryMEHTBl JPYTMX IIPU AaHAJIW3€ PE3YJIbTAaTOB
NEATEIbHOCTH;

3) npuHsATHE ce0sl U APYIHX:

OpPUHUMATH ce0s1, TOHUMAasi CBOM HEJIOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHBBI M AapryMEHThl JAPYTMX IPU AaHAIW3E PE3YJIbTATOB
NEATEIbHOCTH;

IPU3HABATH CBOE NPaBO U IIPABO APYTUX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHMMATh MUP € TIO3ULUU IPYTOro YeJIOBeKa.

NPEJMETHBIE PE3YJIBTATHI

[IpeamerHbie pe3ynbTarhl ocBoeHusi mporpammbl COO 1o Ouosioruu Ha
06a30BOM YpOBHE BKIIIOUAIOT crierupuyeckue s yueOHoro npeamera «bromorus»
Hay4HbIC 3HAHUS, YMEHHS U CIOCOOBI ICUCTBUI 1O OCBOCHUIO, HHTEPIPETAIIUU U
npeoOpa3oBaHUI0 3HAHWMN, BUJBI JEATCIBHOCTH IO MOJYUYCHHIO HOBOTO 3HAHUS U
NPUMEHCHHMIO 3HAHUM B PA3JUYHBIX YUYEOHBIX CHUTyallMsX, a TakKe B peajbHbIX
KU3HEHHBIX CHUTYyallMsAX, CBSA3aHHBIX ¢ Owojorueil. B mporpamme mnpenameTHbIC
PE3yNbTATHl MPEICTABICHBI IO TO1aM O0yYEHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUSA yueOHOro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPaKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTUU B CHCTEME HAyYHOTO
3HaHMS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHHMU COBPEMEHHON €CTeCTBEHHO-
HAy4YHOW KApTUHBI MUpa M HAyYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUNCKUX U
3apyOeXHBbIX YYEHBIX-OMOJIOTOB B  Pa3BUTHE OHWOJOTHH, (PYyHKIIMOHAIBHOM
TPAMOTHOCTH Y€JIOBEKA JJIsI PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpBIBATh COJEpP)KaHUE OWOJOTHYECKUX TEPMUHOB W TOHSATHH:
KU3Hb, KIJIETKA, OpraHu3M, MeTa0oiu3M (OOMEH BeIIeCTB M MpEeBpaIlCHUE
SHEPIuM), TOMEOCTa3 (CaMOPETyJISIUs), YPOBHEBAsI OpraHU3aIUs KUBBIX CUCTEM,
CaMOBOCIIpOU3BeAeHUE (PENPOYKIIHS), HACIEICTBEHHOCTh, U3MEHYHBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTh OWMOJOTHUYECKUE TEeOopuU (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsi, LEHTpajdbHas JOTrMa MOJEKYJIsIpHOMl Ouonorum), 3akoHsl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u y4enus (0 IEHTpax MHOTO0Opa3us u
NPOUCXOXKACHUS KyIbTypHBIX pacteHuid H. . BaBuioBa), onpenensiTe rpaHHIIbI
WX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yMEHHUE BIAJE€Th METOJAaMU HAyYHOI'O MO3HAHUS B OMOJOTUM: HAOJIIOJACHUE U
OMHUCAHUE KUBBIX CHUCTEM, MPOILECCOB U SIBICHUI, OpraHu3alusi U MPOBEJCHUE
OMOJIOTMYECKOTO  JKCIEPUMEHTa,  BBIABMXKEHHE  THUIOTE3HI, BBISIBIICHUE
3aBUCUMOCTH MEXIY HCCIEIyEMbIMU BEIIMUYMHAMU, OOBSICHEHUE MOTYyUYECHHBIX



PE3yNbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX TOHSTHHA, TCOPUH W 3aKOHOB, YMEHHUE
JIeaTh BHIBOABI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIICIATH CYIIECTBCHHBIE MPU3HAKH BHPYCOB, KIETOK MPOKAPHOT U
DYKapHoOT, OJHOKJICTOYHBIX W MHOTOKIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH
IIPOIIECCOB: OOMEHa BEIISCTB W IMPEBpAIICHUS DHEPTUU B KIIETKE, (OTOCHUHTE3A,
IJIACTUYECKOTO0 W DHEPreTUYecKoro oOMeHa, XEMOCHUHTe3a, MUTO03a, Meho3a,
OIUTOJIOTBOPCHMS, PA3MHOKCHHS, WHIWBUIYAIBHOTO Ppa3BUTHUS  OpraHU3Ma
(OHTOTrEHE3);

YMEHHUE TMPUMEHSATH TOJYyYEHHBIC 3HAHUS I OOBSICHCHHUS OMOJIOTHUECKHX
IIPOIIECCOB W SBJICHUH, NI TPUHATHS MPAKTUYECKHX PEIICHUNA B TIOBCEIHECBHOU
KU3HU C LeJbl0 obOecriedeHus: 0€30MacHOCTH CBOETO 3J0POBbS U 3JI0POBBS
OKPYKaIOIIUX JTIOJCH, COOJII0ICHUST HOPM TPaMOTHOTO TIOBEJICHHS B OKPYKarOIIei
NPUPOJHON Cpelie, MOHMMaHWE HEOOXOJMMOCTH WCIOJIB30BaHUS JIOCTHIKCHUN
COBPEMCHHOM ounojoruu U OMOTEXHOJIOTUIH TUTST paIMoHaILHOTO
IPHPOJIOTIOIH30BAHUS;

YMEHHUE pellaTh »JJICMCHTApHBIC TCHETUYCCKHME 3aJlayd  Ha MOHO- W
TUTHOPUAHOE CKpEelIMBaHWe, CIEIUIEHHOE HaCJelI0BaHUEe, COCTABISTH CXEMBI
MOHOTHOPUTHOTO CKpELIMBAaHMS JJIA TpelicKa3aHus HacleIOBaHUs MPU3HAKOB Y
OpraHU3MOB;

yYMEHHUE BBINONHATH JTA0OpATOpHbIE U TpakTUYecKkue paboThl, COOIIOIATH
nmpaBuia pu padore ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAaHUEM;

YyMEHUE KPUTHYECKH OIICHMBATh M HHTEPIPETHPOBATH WHGOPMAIIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYI0 IICEBJIOHAYYHbIE 3HAHUSA U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(pOpPMAIIUU, HAYYHO-TIOMYJISPHBIC
MaTepHalbl), STUYECKHUE aCIEeKThl COBPEMEHHBIX HCCIEIOBaHUN B OHOJIOTHH,
MEIUITMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaThb COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHUS,
000011ast OMOIOTHYECKYI0 HHPOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCII0JIb30BATh OHATUNHBIN anmapat OUOJIOTUH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS y4ueOHOrOo mpeameta «buonorus» 6 11
Klacce OJDKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUW O MECTE€ W POJU OMOJOTHUU B CUCTEME HAYYHOTO
3HAHWS €CTECTBCHHBIX HAyK, B (OPMHUPOBAHWU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KAapTHHBI MHpa W HAYYHOTO MHPOBO33PEHUSA, O BKIAJE POCCHUCKUX U
3apyOeXKHbIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OMOJOTMH, (PYHKIIMOHAIBHOM
TPaMOTHOCTH YE€JIOBEKa JUIsl PEIISHHUS JKU3HEHHBIX 3a]1a4;

YMEHHUE PACKPBIBATh COJEPKAHUE OMOJOTHMYECKUX TEPMUHOB W TIOHSTHH:
BUJI, TIOMYJISAIINS, TeHO(POH, IBOJIOIKSA, ABWKYIIHUE CUIIBI ((PaKTOPhI) IBOIIOIUH,
MIPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHI000pa30BaHHE, SKOJIOTHUECKHE (HaKTOPHI,



OKOCHUCTEMa, MPOJYLUEHTbI, KOHCYMEHTBI, PEAYyIEHThl, [eNu  IUTaHUS,
AKOJIOTUYECKasl MUpaMua, OMOTreoleHo3, ornocdepa;

yMEHUE U3JIaratb OHOJIOTHYECKHE Teopuu (IBOJIIOIMOHHAS Teopusi Y.
JlapBrHA, CHHTETHYECKash TEOpHsl HBOJIONMH), 3aKOHbl M 3aKOHOMEPHOCTH
(3apogsimeBoro cxonactsa K. M. bopa, yepenoBaHusi IJIaBHBIX HalpaBiI€HUU U
nyteil oo A. H. CeepiioBa, yuenus o ouochepe B. 1. Bepnaackoro),
OTPENIENATh TPAHULIBI UX MPUMEHUMOCTHU K KUBBIM CUCTEMAaM;

yMEHHUE BIaJeTh METOJaMHU HAYUYHOI'O MO3HAHUS B OMOJIOTUU: HAOIIOJEHUE U
OMHMCaHUE JKUBBIX CHUCTEM, MPOIECCOB U SBJICHUM, OpraHU3alvs U TMPOBEJICHUE
OMOJIOTMYECKOTO  JKCIIEPUMEHTa,  BBIJIBWIKCHHE  THUIOTE3HI, BBISIBIICHHE
3aBUCUMOCTH MEXKAY HCCIEAYyEeMbIMH BEIUYMHAMU, OOBSICHEHHE TMOJTYYEHHBIX
pe3yJIbTATOB, WCIOJIb30BAHHBIX HAYYHBIX IMMOHATHM, TEOPUH U 3aKOHOB, YMCHHE
JienaTh BEIBOABI HA OCHOBAHUU TOJTYUYCHHBIX PE3YJIbTaTOB;

YMEHUE BBIJICTSATh CYIIECTBEHHBIE TPU3HAKU CTPOEHUS OUOJOTUYECKUX
OOBEKTOB: BHJIOB, TOMYJISIIIUNA, TPOJIYIIEHTOB, KOHCYMEHTOB, pEIyIIEHTOB,
OMOreolleHO30B M JKOCUCTEM, OCOOEHHOCTH MPOIECCOB: HACJIEICTBEHHOU
U3MEHUYMBOCTH, €CTECTBEHHOT0 OTOOpa, BUA000pa30BaHUs, MPUCIIOCOOIEHHOCTH
OpraHU3MOB, JEUCTBHS SKOJOTUYECKUX (PAKTOPOB HA OPraHU3MBbI, MEpeHoca
BEIIECTB M TOTOKAa JHEPIUM B JKOCUCTEMAX, AHTPOIOI€HHBIX HM3MEHEHUN B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMUYECKHUX
ITUKJIOB B Ouocdepe;

yMEHHUE TPUMEHSTH MOTYYEHHBIE 3HAHUS I OOBSCHEHUS OMOIOTHYECKUX
IPOLIECCOB W SIBJICHUH, JJIA MPUHATUA NPAKTUYECKUX PEUICHUWA B IMOBCEIHEBHOMN
KU3HA C LEJIbl0 oOecreyeHus 0e30MacHOCTH CBOETO 370pPOBbS M 370POBBSA
OKPYXAIOIIUX JTIOCH, COOMI0OIEHUS HOPM IPAaMOTHOTO MOBEJICHUS B OKPY KaOIIEH
NPUPOJHON Cpele, MOHMMAaHUE HEOOXOIMMOCTH MCIOJBb30BaHUS JIOCTHIKEHUN
COBPEMEHHOW OMOJIOTHUH JIJIS1 PAIIMOHATIFHOTO TIPUPOIO0TIOIH30BAHNS;

yMEHHUE pemiaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]1a4l, COCTABISITH CXEMBI
nepeHoca BELECTB U SHEPTUU B SKOCUCTEMAX (LIEMU MUTAHUS);

YMEHHUE BBINIONHITH JTA0OpATOPHBIE WM MpakTUYecKue paboThl, cOOII0IATH
npaBwiIa Mpu paboTe ¢ y4eOHBIM U Ja00paTOPHBIM 000PYT0BAHHEM;

YMEHUE KPUTHYECKH OIEHUBATh M HMHTEPHPETUPOBATh HH(MOPMALIHIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKJIIOYAIONIYI0 IICEBJOHAYYHbIC 3HAHUSA U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(OPMAIINU, HAYIHO-TTOMYIISPHBIC
MaTepuaiabl),  pacCMaTpWBaTh  IJ00QJTBHBIE  DKOJOTHUYECKUE  IMPOOIEMBI
COBPEMEHHOCTH, POPMHUPOBATH 11O OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHUE CO03/1aBaTh COOCTBEHHBbIE IHUCbMEHHBIE M YCTHBIE COOOIIECHMUS,
000011ass OMONOrnYecKyr0 UHGOPMAIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCIOJIb30BaTh MOHSATUWHBIN anmapat OUOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1dpp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 buonorus xak Hayka 2 0 0.5 bubmmorexa [OK
https://m.edso00.ru/7f41¢292
bu6mmoreka [IOK
2 XK 1 0 0
MBBIE CHOTEMBL H X Oprafusatii https://m.edsoo.ru/7f41¢292
3 XUMHUYECKUH COCTAaB M CTPOCHUE KIIETKH 8 1 1 bubmmorexa [OK
https://m.edsoo.ru/7f41¢292
4 KusHeneaTeabHOCTh KIETKHA 6 0 0 bubmmorexa LOK
https://m.edsoo.ru/7f41¢292
5 PazmHoXeHue 1 MUHAUBUAYAJIBHOE Pa3BUTHE 5 0 1 bubmuoreka [JOK
OpraHu3MoOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTE U N3MEHUYNBOCTE g 0 15 bu6mmoreka [IOK
OpraHu3MOB ' https://m.edsoo.1u/7{41¢292
7 Cenekuust opraHu3MoB. OCHOBBI 3 1 0 bubnunoreka [JOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
8 P 1 0 0
C3CPBHOC BpeMA https://m.edsoo.ru/7{41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 4



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

11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHHe pa3aeioB H TeM nu(poBLIe
Ne i/ pasi Konrpoabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 OBONIOIUOHHAS OHOIOTUS 9 0 1 bubmmorera [TOK
https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE )KU3HU HA 9 | 0.5 bubnnorexa [JOK
3emie ’ https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
3 O 5 0 1
PratHsMbL H OKPYRAIOTIA Cpea https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa M KOJIOTUUECKUE CUCTEMBI 9 1 0 bubmmorexa LOK
https://m.edsoo.ru/7f41cc74
5 Pe3epBHOE BpeMmst 2 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 2 2.5



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

IHHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoasubie | IlpakTnueckue
n/n Bcero H3y4YeHHusi | oOpa3oBaTesibHbIE
padoThI padoTsbI
pecypchl
bubmmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Meto bl TO3HAHUA )KUBOM TPUPOIBI.
[IpakTnueckas padora Ne 1
bu6mmoreka [IOK
2 «Mcnonb30oBaHne pa3IuIHBIX 1 0.5
https://m.edso00.ru/863e6122
METOJIOB MPU U3YYEHUHN
OMOIOrMYEeCKUX 0OBEKTOBY
3 buonoruueckue cucTemMsbl, NPOLECCHI 1 bubmuoreka [JOK
U VX U3y4YEHUE https://m.edsoo0.ru/863e6564
4 XuMUYecKui cocTaB KiIeTKku. Boja u 1 bubmuoreka [JOK
MUHEPAJIBHBIE COJIU https://m.edsoo.ru/863e674¢
bubnuoreka [JOK
5 b .C 0 1
CITH- -OCTAB 1 CTPOCHHE DEIKOB https://m.edso00.1ru/863e6b72
depMeHThI — OMOJIOTHYCCKUE
karanu3atopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuenue | 0.5 bubnuoreka [IOK
KaTaJINTUYECKON aKTUBHOCTH ' https://m.eds00.1u/863e6b72
(hepMeHTOB (Ha mpUMepe aMHIIa3bl
WJIM KaTallasbl)»
b K
7 VraeBonpl. JIunuast 1 nGmioTexa O

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



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

bubmuoreka [JOK

8 Hyxentossie kueiors. AT® https://m.eds00.ru/863e6d5¢
9 Hcropus u MeToas! U3ydeHus bubnuorexa [JOK
KieTku. Knerounas reopus https://m.edsoo.ru/863e6e88
10 Knerka kak nenoctHas xxuBas
cucremMa
CrpoeHue 3yKapuOTHUYECKON KIETKHU.
JlabopatopHas padorta Ne 2
«3y4yeHue cTpoeHns KIeToK bubnuoreka [IOK
11 pacTeHuil, )KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6ft0
OakTepuil Mol MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MHKpOIIpEnapaTax u ux
OTIMCAHUEY
12 OOMeH BellecTB WK MeTaboJIn3M Bubmmorexa LOK
https://m.eds00.ru/863e766¢
13 ®doTocuHTE3. XEMOCHUHTE3 bubmorexa HOK
https://m.eds00.ru/863e7c98
14 DHepreTuYecKuii 0OMeH bubmorexa HOK
https://m.edsoo.ru/863e7aae
’Ku3HeHHBIN MK KIeTKU. [{eneHue
KJIeTkH. MuTo3. JlaboparopHas
15 paborta Ne 3 «HabmroneHue MuTo3a B 0.5 Brbmiorexa IJOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpEelIKa JyKa Ha
TOTOBBIX MUKpOIIpEnapaTax»
16 buocunTe3 OGenka. Peakimst bubmuoreka [JOK
MaTPUYHOI'O CUHTE3a https://m.edsoo.1u/863e796e
17 Tpancnsaus — OuocuHTe3 Oenka bubmorexa LIOK
https://m.edso0o.ru/863e796¢
18 Heknerounsie GopMbI )KU3HH — bubnmoreka [JOK



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
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

BUPYCHI

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

bu6mmoreka [IOK

19 @opMBI pa3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiios bu6mmoreka [IOK
https://m.edsoo.ru/863e7f4a
OO6pazoBanue 1 pa3BUTHE MOJOBBIX
kieTok. OTI010TBOPEHNE.
21 JlabopatopHas padorta Ne 4 0.5 bubnuotexa [JOK
«M3ydyeHne cTpoeHus MOJIOBBIX ’ https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax»
” NuauBuayansHOE pa3BUTHE bubnnorexa [JOK
OPTaHU3MOB https://m.edsoo.ru/863e8436
7 I'eneTnka — Hayka o bubnnorexa [JOK
HAacCJIE€JICTBEHHOCTHU U U3MCHUYHUBOCTH https://m.eds00.ru/863e8612
3aKOHOMEPHOCTH HACJIEeI0BaHUS
24 MPU3HAKOB. MOHOTHOpHIHOE Bubmmorexa LHOK
P ' piA https://m.eds00.1u/863¢8878
CKpeIllMBaHHE
UTUOpPUIHOE CKpelMBaHuE. 3aKOH
A PIA bl bubnuoreka [JOK
25 HE3aBHCHMOI'0 HACJIEIOBaHUS
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuemieHHOE Hacae10BaHUE
npu3HakoB. JlabopaTopHas pabota
26 Ne 5 «M3yuenue pe3ynbTaToB 0.5 bubnunorexa [JOK
MOHOTHOPHUIHOTO U JUTUOPUTHOTO ) https://m.edsoo.ru/863e8c60
CKpeIUBaHUs Y Ip030(UIIbl Ha
TOTOBBIX MHKpPOIperapaTax»»
27 I'enetuka nona. Hacnenosanue bubmuoreka [JOK



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

IIPHU3HAKOB, CHCIUICHHBIX C IIOJIOM

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

N3menuusocts. Henaciencrsennas
M3MEHUYMBOCTH. JlabopaTopHas

)3 pabota Ne 6. Uzydenue | 0.5 bubmmoreka [JOK
MO (DHUKAITMOHHON H3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHUE BapUALMOHHOIO pS/Ia U
BAPUALIMOHHON KPUBON»
HacnencrBeHHasi “BMEHYMBOCTb.
29 Jlabopatopnas paborta Ne 7. | 0.5 bubnuotexa [JOK
«Ananu3 MyTanui y 1po30Quisl Ha https://m.edsoo.ru/863e8efe
TFOTOBBIX MUKpPOIIPENapaTax»»
bu6morekxa [IOK
30 Tenernia wenosexa ! https://m.edsoo.ru/863e8d78
Pesepsubiit ypok. O60061eHE 110
31 teMme «HacieacTBEHHOCTE 1 1
W3MEHYMBOCTh OPraHU3MOBY
32 Ceneknus Kak HayKa U IIpoI1iecc 1 Eubmorexa ITOK
https://m.edsoo0.ru/863e9214
1 MeTopl U TOCTHKEHUS CEICKIINU 1 bubnuoreka [JOK
pacTeHUH U )KUBOTHBIX https://m.edsoo0.ru/863e9214
14 buorexHonorus kak orpacib 1 bubnunorexka [JOK
NIPOU3BOJCTBA https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



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
https://m.edsoo.ru/863e9336

11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3y4eHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
1 DBOJIIOUS U METOIBI €€ U3YUCHUS 1 bubmmorexa LHOK
Y https://m.edsoo.ru/863ea20e
5 Hcropus pa3BuTus NpeacTaBIeHUI | bubnnorexa [JOK
00 DBOJIIOINHT https://m.eds00.ru/863e¢9570
bu6morexa [IOK
3 MHuKpo3BOTIOIIHS 1
P 1 https://m.edsoo.ru/863e9cle
[omynsus Kak eMeHTapHas
€IMHULIAa BUJA U SBOJIIOLIHH.
AIHITHA BHA . bu6mmoreka [IOK
4 JlabGopaTtopHas padota Ne 1 1 0.5
https://m.eds00.ru/863e¢99¢6
«CpaBHeHHE BHJIOB 110
MOP(OIOrHIeCKOMY KPUTEPUIO»
5 JIBKyIIye criibl (3JIEMEHTapHBIC 1 bubnunoreka [JOK
(haKTOPBI) IBOTIOLIUA https://m.edsoo.ru/863¢9da4
. bub K
6 EcrectBeHHbIN OTOOP M €10 GOPMBI 1 nommorexa IO
https://m.edsoo.1u/863e9ed0
Pe3ynbTatsl sBOMIOLINN:
MIPUCIIOCOOIEHHOCTh OPraHU3MOB U
7 BHUJ000pa3oBanue. JlabopatopHas 1 0.5 bubnuoreka [IOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MIPUCIIOCOOICHHOCTH OpraHu3Ma U eé
OTHOCUTEIILHOT'O XapaKTepa»
2 Hanpasnenus u nytu | bubnuorexa [IOK

MakKpO3BOJIFOIINHN

https://m.eds00.ru/863e9¢cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
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

9 HeobpatumocTs 3BOIIONNN
10 Ucropus xu3nu Ha 3emiie U METOIbI
e€ u3ydeHus
1 ['mnore3bl MPOUCXOXKIACHUS KUZHH bubnuorexa [HJOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emiie 1Mo pam u bubnuorexa [JOK
nepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE ATarbl HBOJTIOIUN
PacTUTEIBLHOTO U )KUBOTHOTO MHUpa.
13 [IpakTueckas padorta Ne 1 0.5 bubnnorexa [JOK
«/3y4eHne uCKomaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHHii U KUBOTHBIX B
KOJUTIEKIIMSIX»
14 CoBpemeHHas cucrtema bubnnorexa [JOK
OPTaHUYECKOTO MHUPa https://m.edsoo.ru/863ead48e
15 DBOJIIONHS YeJIOBEKa (aHTPOTIOTeHE?) bubmorexa HOK
https://m.edsoo.ru/863eac2c
16 JBwxymiue criibl ((hakTopsl) bubnunoreka [JOK
aHTPOIIOTEHE3A https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTa/IUU IBOJIOLUU
YeloBeKa
13 Yenosedeckue pacsl U IPUPOJHBIE bubnuoreka [IOK
aJlanTaly 4eIoBeKa https://m.edsoo.ru/863eaea2
PesepBHrIit ypok. O6001IeHNE IO
19 TeMe «BO3HMKHOBEHUE U pa3BUTHE
KU3HU Ha 3emiie»
20 DKoJ0orus Kak HayKa
21 Cpenbl OOUTaHUS U IKOIOTUYECKUE bu6mmoreka [JOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(baxTopsl

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

AbuoTtnueckue HaKTopHlI.
JlabopaTtopHnas pabota Ne 3.
«Mopddonoruueckiue 0COOEHHOCTH

22 pacTeHuil U3 pa3HbIX MECT 0.5 bubmmoreka LOK
https://m.edsoo.ru/863eb10e
obutanusi». Jlabopatopuas padota
Ne 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJICYCa»
bu6morekxa [IOK
23 buornieckie gaxTopet https://m.edsoo.ru/863eb348
DKOJIOTUYECKUE XaPAKTEPUCTUKHI
nonynsuu. [Ipaktudeckas padota
24 Ne 2 «IToncuét mIoTHOCTH 0.5
MOMYJISIUI pa3HbIX BUJOB
pacTeHui»
25 Coo01recTBa OpraHu3MoB — bubnuoreka [JOK
OHOoIIEHO3 https://m.eds00.ru/863eb46a
2% OKOJIOTHYECKHUE CUCTEMBI bubnmuorexka [JOK
(KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHBIE TTOKa3aTeNN YKOCUCTEMBI.
27 DKOJIOTUYECKUE MUPAMUJIBI. bubmorexa LOK
. https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocuctem. Cykueccus
28 IIpupoaHbIE 3KOCUCTEMBI
29 AHTPONIOTr€HHBIE SKOCUCTEMBI
30 buocdepa — rinodanbHas bubnuoreka [IOK
3KOcUCTEMA 3eMITH https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS bubnmoreka [JOK

o6uochepsl

https://m.edsoo.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B Onochepe 3emim 1
1 CocymiecTBoBaHUE MIPUPOJIBI U i bubnuorexa [JOK
YEeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBubIit ypok. O6001IEHNE TEMBI
34 «Coo0111ecTBa U IKOJIOTUICCKUE 1
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB IT1O 34 )5

[TPOTPAMME



https://m.edsoo.ru/863eba1e

YYEBHO-METOJINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

[Taceunuk B.B., Kamenckuii A.A., PyouoB A.M. buonorus (6a3oBbiii
ypoBeHs). 10 kiacc. - M.: Ilpocsemenue, 2022

Kamenckuit A.JI., KpukcynoB E.A., ITaceunuk B.B. buonorus (6a3oBbrit
ypoBeHs). 10-11 knaccel. - M.: JIpoda, 2019

METOAUYECKHUE MATEPHUAJIbBI JJISI YYUTEJIA

1. Anacracosa JI.I1. OGmas Ouonorus. Aunakruueckue Marepuainbl. — M.:
Benrana-I'pad, 1997.

2. bornanosa T.JI., CononoBa E.A. buonorusi. CripaBOYHHK 151
CTapIIEKJIACCHUKOB M mocTynarmux B By3bsl. — M.: ACT-nipecc, 2006.

3. bosirosa U.B. COopHuK 3aaa4 1o o0111eit OMoIOTUH 1l TOCTYIIAIOIIUX B
BY3b1. — M.: Onwmkc 21 Bek, 2005.

4. 3axapos B.b., MamonToB C.I"., Connn HU. O6mas 6uonorus: Yueo. mis
10 — 11 k1. ob6mreo6pazoat. Yueb. 3aBenenuii - M.: JIpoda, 2005.

5. Puc 3., Crepubepr M. Ot kieTok k atomam: MimtoctpupoBaHHOE
BBEJICHUE B

MOJIEKYJIsIpHYt0 Ounomnoruto: [lep ¢ anrm. — M.: Mup, 1988.

6. Cyxosa T.C., Ko3znosa T.A., Connn H.U. O6mas 6uonorus. 10 — 11 k.
PaGouas Terpanp k yuebnuky / moxa pea. B.b. 3axaposa. — M.: JIpoda, 2003.
7. Ypoxku obuieit ononorun: [locodue nns yuurens / B.M. Kopcynckas, I'.H.

Muponenko, 3.A. Mokeea, H.M. Bep3unun. — M.: [IpocBenienue, 1986.



8. Kpukcynos E. A., ITaceunuk B. B. Okonorus. 10 (11) knace: Yue6. nis
oO1eoOpa3oBar. yueb. 3aBeieHul. 5-¢ u3a., nopad. M.: llpoda, 2001. — 256 ¢
9. Peiimepc H. @. Kpatkuii ciioBapb OMo0rnueckux TepMuHoB: KH. s
yuurend. — 2-¢ n3a. M.: Ilpocsemenue, 1995. — 368 c.

10. Peitmepc H. ®. Hauana sxonornyeckux 3Hanui.M.: 31atensCcTBO
MHOITY, 1993. — 261 c.

11. Danmknonenus niasg gereu. I'mas. Pen. B. A. Bomogua.M.: ABanrta+, 2001.
— 448 c.

12. Bep3unun H.M., Kopcynckas B.M. O61ias MmeToarka mperno1aBaHus

ouonoruu. — M.: Ilpocsemenue, 1986.

HUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

1. «kEnunas xomnexuus LHudpossix ObpazoBarensubix Pecypcos» (Habop

U poBBIX pecypcoB kK yueOHukam aunun [lonomapesoii 1.H.) (http://school-
collection.edu.ru/).

2. www.bio. Iseptember.ru— razera «buonorusy -npuinoxenue K «1
CEHTSOPS».

3.http://bio.1september.ru/urok/ -Matepuainsl kK ypoky. 4. www.bio.nature.ru —
Hay4YHbIC HOBOCTH OHOJIOTHH

4. http://ebio.ru/ - DneKTpOHHBIA yueOHUK «brosorus.


http://school-/
http://www.bio.1september.ru/
http://bio.1september.ru/urok/
http://www.bio.nature.ru/
http://ebio.ru/

5. http://www.gbmt.ru/ - 'ocynapcTBeHHbIi buonoruueckuii myseit um. K. A.

Tumupszesa. BupryaibHbie 3KCKypCHM.


http://www.gbmt.ru/
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