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HOACHUTEJ/BHASA 3AITNCKA

IIpn pa3paboTke mporpaMMmbl MO OHOJIOTUM TEOPETHUYECKYIO OCHOBY A
OTIPENICNICHAST TIOAXOJ0B K (POPMHUPOBAHHIO CONEPKAHUS ydeOHOTO MpeaMeTa
«buonorus» cocraBwiM: KoHUeNnTyajdbHble mojioxkenua @OIOC COO o
B3aUMOOOYCJIOBJICHHOCTH  LIEJICH, COJACp)KaHUsA, pe3yJbTaTOB OOydeHHS U
TpeOOBAHUI K YPOBHIO MOATOTOBKH BBIMYCKHUKOB, MOJ0XKEHUA 00 O0MIMX LENAX U
MPUHINANAX, XAPAKTEPU3YIOIIMX COBPEMEHHOE COCTOSTHUE CHCTEMbI CPEAHETO
obmero oopazosanus B Poccuiickoii deaepanyu, a Takke MOJI0KEHHS O CIICITH(pHKE
ouojoruv, €€ 3HAYEHUW B TIO3HAHWUM KUBOHW TPUPOJAbI U OOECIECUECHUH
CYILIECTBOBAHMS 4YeJ0BEUYECKOro o01iecTBa. COrJIaCHO HA3BAHHBIM TMOJIOXKEHUAM,
OTIPEIENICHB OCHOBHBIC (PYHKITMH MPOTPAMMBI TI0 OMOJIOTHH U €€ CTPYKTYpa.

IIporpamma mo 6monorum AaET MpeCTaBICHHUE O 1eNiaxX, 00 o0Iel cTpareruu
00y4eHUs1, BOCIUTAHUS U Pa3BUTHA 00YUaAIOIIUXCS CPEICTBAMU yueOHOT O MpeaMeTa
«buonorusy, onpenenser 00513aTeibHOE TPEAMETHOE COACPIKAHUE, ETO CTPYKTYPY,
pacrpeniesieHue no paszieiiaM M TeMaM, PEKOMEHAYEMYIO MOCeI0BATEIbHOCTh
M3YUYEHHUs YUEOHOro MaTepuaia ¢ y4éToM MEXIPEAMETHBIX U BHY TPUIPEAMETHBIX
CBA3€H, JIOTMKM 0Opa30BaTEIBHOTO TMPOILIECCa, BO3PACTHBIX OCOOEHHOCTEH
00YyYaIOIMXCS.

B nporpamme 1o OMoJIOTHH TaKKE YUUTHIBAIOTCA TPEOOBAHUSA K IJTAHUPYEMbBIM
JUYHOCTHBIM, METANPEAMETHBIM U MPECAMETHBIM pe3yJibTarTaM oOOy4YeHUA B
hopMupoBaHUH OCHOBHBIX BUJIOB yueOHO-TO3HABATEIIbHON
JEATEIHBHOCTHA/YUEOHBIX JEHCTBUH OOYyJalOMMXCA TO OCBOSHHIO COJCPNKAHUSA
OMOJIOTHUYECKOro 00pa3oBaHMUs.

B nporpamme mo 6monoruum (10—-11 kmaccer, 6a30BbIi YPOBEHD) peali30BaH
MPUHINAN TMPEEMCTBEHHOCTH B HW3YUEHHM OWOJOruM, Ojiarojapsi ueMy B HeW
MPOCMATPUBACTCS HAMNPABJICHHOCTh HA Pa3BUTHE 3HAHUW, CBA3AHHBIX C
dhopMupoBaHUEM €CTECTBEHHO-HAYUYHOTO MHUPOBO33PEHUS, LIEHHOCTHBIX
OPHUEHTAIMH JTUYHOCTH, SKOJIOTMUECKOr0 MBIIUIEHUS, TPEACTABICHUNA O 3J0POBOM
o0paze *Ku3HU U OCPEKHBIM OTHOUIEHWEM K OKPY’KAIOIIEH MPUPOAHOH cperne.
[TosTomy Hapsiay ¢ U3ydeHHEM OOIIEOMOJIOTUUECKUX TEOPUH, a TAKKe 3HAHUH O
CTPOCHUM >KUBBIX CHCTEM PA3HOTO PaHra W CYIIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX MPOLIECCOB B MPOrpaMMe Mo OWOJIOTUU YACJICHO BHUMAHWE UCIOJIb30BAHUIO
MOJYYEHHbIX 3HAHWHM B TOBCEIHEBHOM JKU3HU JJIS PEIICHUS MPUKIIQJHbBIX 3a7a4, B
TOM 4YHCJIC. TPO(PHUIAKTHKHA HACIAEACTBEHHBIX 3a00JICBAHHWKA YEIIOBEKA, MEIMKO-
T€HETUUYECKOTO KOHCYJIbTUPOBAHUSA, 000CHOBAHUA 3KOJIOTMUECKH 1[E€€CO000Pa3ZHOTO
MOBEACHUSA B OKPYIKAIOIIECH MPUPOAHOU CPEJIC, aHAIN3A BJIIVSHHUA XO3AUCTBECHHOU
JEATEIbHOCTH YEJIOBEKA HA COCTOSHUE MPUPOJHBIX U UCKYCCTBEHHBIX IKOCHUCTEM.
YcuneHne BHUMaHUSA K TPUKIAIHON HAMpPaBICHHOCTH YYEOHOro mpeameTa
«buonorus» NpoAUKTOBAHO HEOOXOUMOCTHIO 00ECTICUEHUS YCIIOBUM TSl pEeLICHUS



OJIHOW W3 aKTyaJbHbIX 33J1a4 IIKOJIbHOTO OMOJIOTHYECKOr0 00pa3oBaHus, KOTOpas
npeamnonaraet GpopMupoBanre y oOydaromMMXcsl CMOCOOHOCTH amanTHPOBATHCS K
U3MCHEHUSM JUHAMUYHO PA3BUBAIOIIETOCS COBPEMEHHOTO MHUPA.

buonornst Ha ypoBHE cpemHero o0miero oOpa3oBaHUS 3aHUMACT BAXKHOE
Mecto. OHa obOecrneunBaeT (hOPMHUPOBaHHE Yy OOYYAIOMMXCS NPEACTABICHUN O
HAyYHOW KapTHHE MHpA, pacmApsSeT W 0000IMaeT 3HAHUA O XKWUBOH mpupoje, €€
OTJWYUTEIIHHBIX TPU3HAKAX — YPOBHEBOW OPraHW3allMM W HSBOJIIONHH, CO3AaéT
yCIIOBHS 1.  TIO3HAHWS  3aKOHOB  KMBOW  mWpHpoabl, (opMupoBaHUS
(hyHKITMOHABHOW TPAaMOTHOCTH, HABBIKOB 3I0POBOTO W Oe3omacHOro oOpasa
KU3HH, YKOJIOTHIECKOTO MBITIJICHUS, IICHHOCTHOTO OTHOIIICHUS K KUBOW TPHUPOC
1 YEIIOBEKY.

Bombioe 3HaueHne GMOTOTHSI IMEET TAKXKE SIS PEIIESHUS BOCTIMTATEILHBIX H
pa3BUBAIOIMX  3a7ad  CcpeaHero  oOmiero  oOpa3oBaHUs,  CONMAIU3AINH
oOyuaroruxcsi. Mzydenne Ouosornm obecriednBaeT yCaoBusA i (GOPMUPOBAHUS
WHTEJUICKTYAJIbHBIX, KOMMYHHKAIIMOHHBIX ®W  WH(OPMAIIMOHHBIX  HABHIKOB,
ACTETUYECCKOW KYJbTYPHI, CIMOCOOCTBYET WHTETPAIMMA OWOJIOTHUECKUX 3HAHWH C
MPEACTABIICHASIMHA U3 IPYTUX YUEOHBIX MMPEMETOB, B YACTHOCTH, (PU3UKH, XUMHUH H
reorpaduu. HazBaHHbIE MOJOXKEHHWS O TPEeAHA3HAUCHUH Y4eOHOTO mMpemMeTa
«buomorns» cocTaBMIM OCHOBY Ui ONPEACICHUSA TOAXOJ0B K OTOOpYy H
CTPYKTYPHPOBAHUIO €T0 COACPXKAHUA, TMPEJACTABICHHOTO B TPOrpaMMme TIo
OUOJIOTHH.

Ot0op coxaepkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM YPOBHE
OCYITIECTBJIEH C TO3HIHKA KyJIbTYpOCOOOPA3HOTO TOAXO0/Aa, B COOTBETCTBHHM C
KOTOPBIM OOydYalomMecss MOJDKHBI OCBOWTH 3HAHWS W yYMCHHS, 3HAYUMBIC IS
dbopmupoBanus 0OIMIEH KyJIbTyphl, OMNMPEACIAIONINE aICKBATHOE TIOBEJACHHE
YyeJIOBeKa B OKPY KaIOIEeH MPUPOJHONM Cpejie, BOCTpeOOBAaHHBIE B IOBCEIHEBHOM
KU3HU W TPAKTHYECKOM nedatenbHocTH. Oco0oe MECTO B ATOH CHCTeME 3HaHWH
3aHUMAFOT JIEMEHTHI COICPKAHUS, KOTOPHIE CITY>KAT OCHOBOW /T (hOPMHUPOBAHUS
MPEACTABJIEHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHE MHUpa U
IIEHHOCTHBIX  OPUCHTAIMSAX  JIMYHOCTH,  CHOCOOCTBYIOIMUX  T'YMaHH3AIlAW
OMOJIOTHUYECKOro 00pa3oBaHMUs.

CTpyKkTypupOoBaHHE CcOJep)KaHHWd ydeOHOTrO Marepuana B MpPOorpaMme o
OWOJIOTHU  OCYIIECTBIICHO C YYETOM TMPHOPUTETHOTO 3HAYEHUA 3HAHWUKA 00
OTJUYUTEITLHBIX OCOOCHHOCTSX JKMBOW TIPUPOJIBI, O €€ YPOBHEBOW OpPraHU3aIliy H
HBOJTIOITHU. B COOTBETCTBHM C ATUM B CTPYKType ydueOHOTo ipeamera «buomorns
BBIJICJICHBI CJICAYIONTHE CONEP KaTeNbHbIE TMHUN: «bronorus kak Hayka. MeTob
Hay4yHOTO mo3HaHUsM», «KieTka kak Owonormdeckas cucremay, «OpraHu3M Kak
ononoruueckas cucrema», «CuctemMa W MHOTOOOpa3ve OPraHUYECKOTO MHUPAy,
«OBOIOIUA YKUBOU TIPUPOBI», « IKOCUCTEMBI U MIPUCYIIIHE UM 3aKOHOMEPHOCTH .



I{enp wm3yuenuss ydyeOHoOro npeamera «buosiorus» Ha 0a30BOM YpOBHE —
oBNaficHue  OOydYalOMMMHCS  3HAHUSAMH O  CTPYKTYPHO-(YHKIIMOHATHHOM
OpraHM3allid KUBBIX CHUCTEM pa3HOTO paHra W NOpUOOPETEHUE YMEHUH
WCITOJIb30BaTh STH 3HAHWS U1 TPAMOTHBIX ACHCTBUI B OTHOIICHHW OOBEKTOB
KUBOHM TIPUPOJIBI M PEIICHUS PA3TMIHBIX KU3HEHHBIX MPOOJIEM.

JlocTrxkeHue 1eau u3yueHusa ydeOHoro npeamera «buojorus» Ha 0a30BOM
YPOBHE 00€CIEUNBACTCS PEUICHUEM CIICAYIOIINX 3a/1a4;

OCBOEHUE OOYYaIOIIUMHUCS CUCTEMbl 3HAHUM O OHMOJIOTMUECKUX TEOPUSX,
VUECHUSAX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIMOTE3aX, MPaBUjIax, CIYyKalllUX OCHOBOU
uist (OPMUPOBAHUS TIPEACTABICHUH O €CTECTBEHHO-HAYYHOW KApTWHE MHpPaA, O
METOJaX HAy4YHOTO MO3HAHUS, CTPOCHUU, MHOTOOOPa3uu U OCOOCHHOCTSIX YKHBBIX
CHCTEM PA3HOTO YPOBHS OPraHW3allAH, BHIJAOIIUAXCS OTKPHITHSAX W COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopmupoBanre y oOydalOMMXCA TMO3HABATEIBHBIX, WHTEIICKTYAIbHBIX H
TBOPYECKUX CMOCOOHOCTEHW B MPOILIECCE aHA/IM3a JAHHBIX O MYyTSAX PAa3BUTHUS B
OWOJIOTHU HAYYHBIX B3IJISIIOB, WACH W TMOIXOJOB K HM3YUYEHHUIO JKHUBBIX CHUCTEM
Pa3HOro YPOBHS OpraHu3aluu;

CTAaHOBJICHHE Yy OOydJaommxcss oOmed KymbTypsl, (PyHKIHOHAIBEHON
IPaMOTHOCTH, PA3BUTHE YMEHHUH OOBSCHATH W OIICHUBATH SIBJICHHS OKPY KAIOIIETO
MUpa JKABOU MTPUPOJIHl HA OCHOBAHWY 3HAHWH U OTIBITA, TTOJIYICHHBIX TPH U3YUCHUH
OMoI0THH,

dbopMmupoBanre y o0OydalOmUXCs YMEHHW WUTIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMUECKUX 3HAHWUN B MPAKTUUYECKOW JEATECIbHOCTH 4YEJIOBEKA, PA3BUTHH
COBPEMEHHBIX MEAUITMHCKAX TEXHOJIOTHH M arpoOMOTEXHOJIOTHIA,

BOCMHUTAHUE YOCKIEHHOCTH B BO3MOKHOCTH TO3HAHUSA YEJOBEKOM >KHUBOM
MPUPO/IbI, HEOOXOAMMOCTH OEPEKHOT0 OTHOIIECHUS K HEH, COOMIOICHUA ITHUECKUX
HOPM TIIPU NPOBEACHUU OMOJIOTHYECKHUX UCCIIETOBAHUIA;

OCO3HAHWE TICHHOCTH OWOJIOTMUCCKUX 3HAHWUW JUIS TIOBBIIICHUS YPOBHA
AKOJIOTHUYECKOH KYJIbTYPHI, 11 (POPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS,

MPUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUI B TOBCETHEBHOM XKU3HU IS
OLICHKH TOCJIEACTBUN CBOEH NEATEILHOCTH MO OTHOILICHHUIO K OKPYKaIOIlIeH cpee,
COOCTBEHHOMY 3/I0pPOBBIO, O0OOCHOBaHHWE W COOMOACHUE MEp TPOPHIaKTHKA
3a00JI€BaHUM.

B cucreme cpennero oOiero oOpaszoBanus «buojorus», m3ydyaemas Ha
0a30BOM YypOBHE, SBISACTCS 0O0A3aTEIbHBIM YUEOHBIM MPEIMETOM, BXOJAIIUM B
COCTaB MpeaMeTHoN o0nacTu « ECTECTBEHHO-HAYUHBIE TPEAMETHI .

JIns u3ydeHus 6uosioruu Ha 0a30BOM yPOBHE CpeAHEro o01iero oopazoBaHus
otBoguTcs 68 wacos: B 10 ximacce — 34 gwaca (1 wac B Heaemo), B 11 kiracce — 34 gaca
(1 wac B HEAemMIO).



COIEP/KAHUE ObYUEHUSA
10 KITIACC

Tema 1. BuoJiorust Kak HayKa.

buonorus kak Hayka. CBsizb OHOJOTUM C OOIIECTBEHHBIMHU, TEXHUUECKUMH U
JPYTHMH €CTECTBEHHBIMU Haykamu, (pumocodueit, STHKOM, ICTETUKON U MPaBOM.
Pones 6Guosnorun B hopMUpOBAaHUN COBPEMEHHON HAyUYHOH KapTHHBI Mupa. Cuctema
OMOJIOTMUECKUX HAYK.

Metopl TO3HAHUS KUBOH MPUPOLI (HAOIIOICHUE, SKCTICPUMEHT, OTIUCAaHUE,
U3MEpPeHHE, KiacCU(UKamms, MOACTUPOBAHUE, CTaTUCTHUECKas o0paboTka
JTAHHBIX ).

JdeMoHcTpammu:

[Toptpersr: Y. lapsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u ©. Kpuk.

Tabnuiel u cxembl: « MeTo1bl TO3HAHUS KUBON TPUPOJIBIY.

JlabGopaTopHble H IpaKTHUYECKHE Pa0OThI:

[Tpaktnueckas padora Ne 1. «Mcnonb3oBaHue pa3iMUHBIX METOAOB MPH
U3YUYEHUH OUOJIOTHUECKUX OOBEKTOBY.

Tema 2. 7ZKuBble CHCTEMbI U UX OPraHU3aLUsL.

Kusbie cuctemsl (OMOCHUCTEMBI) KaK TpeaMeT u3yueHusa ouonoruu. Otnuune
YKUBBIX CUCTEM OT HEOPraHUUECKON MPUPOJIbI.

CaoiicTBa OMOCHCTEM M UX pazHOoOOpa3ue. Y POBHU OpraHU3ali OHOCHCTEM:
MOJIEKYJIIPHBINA, KJIIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIW, TOMYJISAIUMOHHO-
BUJIOBOH, SKOCUCTEMHBIN (OMOTE€OIIEHOTHYECKUH ), OMOCHEPHBIH.

JdeMoHcTpammu:

Tabnuiel 1 cxembl: « OCHOBHBIE IPU3HAKHU KU3HWY, « Y POBHU OPraHU3alluu
YKUBOU NPUPOIBIY.

Oo6opyaosanue: moaenb Mosiekyisl JJHK.

Tema 3. XuMn4yeckuii COCTaB M CTPOEHUE KJIETKIL

XUMHUECKUA COCTaB KJIETKH. XHUMHUECKHUE BJIEMEHThI. MaKpPO3JIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpAJIbHBIE BEILIECTBA.

OyHKUUM BOJABI M MHUHEpAJbHBIX BelecTB B KieTke. [loanepxanue
OCMOTHYECKOr0 OaiaHca.

benku. CocraB u cTpoeHue O€NKOB. AMUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
HezaMmenumbie 1 3aMEHUMbIE AMUHOKHUCJIOTH. AMUHOKUCJIOTHBIA COCTaB. Y POBHHU
CTPYKTYPBl ~ OCIKOBOW MOJIEKYNbl (TIEpBWYHAS, BTOpPWYHAsA, TPETHYHAA W
YETBEPTUYHAA CTPYKTypa). XWMHUYECKHE CBOMCTBA OenkoB. buojornueckue
(dhyHKITUN OSITKOB.



depMeHTHl — OnoJorHueckne KatanmnzaTopsl. CTpoeHue hepMeHTa: aKTUBHBIH
neHTp, cybcrpatHas crnemuduuHocth. Kodepmentsi. Burammnbl. Otmuuuns
(hepMEHTOB OT HEOPTAaHWYECKHUX KATaTU3aTOPOB.

VYrieBo sl MOHOCAxapuabl (TITIOK03a, prud03a 1 Ae30KCHPpr003a), AUCaxapHu bl
(caxapos3a, JlaKTo3a) W TONMcCaxXapuabl (Kpaxmaj, TJIMKOTEH, IIEJUTI0N03a).
buonornueckne GpyHKIMM YTIIEBOIOB.

Jlumuger:  Tpurmunepuabl, ¢Gocdoaunuasl, crepouabl. [ uapodwuabHO-
ruapodoOHbIe  cBOMcTBA. buonornueckne (QyHkmmm unuaoB.  CpaBHEHHE
VIJIEBOAOB, OEJIKOB U JIMMKUAOB KaK HICTOUHUKOB SHEPTHUHU.

Hyknennoseie kucnotel: JHK w PHK. Hykneotmasr — MoHOMEpBI
HyKenHoBBIX KucioT. Ctpoenne n ¢ynkun JIHK. Crpoenne n ¢pynkumm PHK.
Bunsr PHK. AT®: ctpoenne u hyHKIMH.

[{utonorus — Hayka o kieTke. Knetounas Teopust — mpumMep B3auMOJIEHCTBUS
ueit u pakToB B HAYYHOM MO3HAHWH. METOABI M3YUSHUS KIIETKH.

Knetka kak nenoctHas xxupas cucrema. O0I1e NPU3HAKY KIIETOK: 3aMKHYTast
HapyxHass MmemOpana, Monekyasl JIHK kak reHeTumueckwii ammapar, cucrema
CUHTE3a OelKa.

Tunbl KJIETOK: SyKapuoTHYEeCKass H npokapuoTuueckas. (OcoOeHHOCTH
CTPOCHMSI NPOKapuOTHUeCKON KkiieTku. KiietouHada creHka Oaktepuil. CTpoeHue
ASYKApUOTHYECKON KIETKH. (OCHOBHBIE OTJIMYHMSA PACTUTEIIbHON, >KUBOTHOM H
IpUOHOMN KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPhl KJIETOK — KJIETOUHAS CTEHKA, TVIMKOKAJIHUKC, WX
¢dbynakun. [Tnasmatrdeckas memOpana, e€ cBoiicTBa u pyHKIMHA. [{MToTuTazma n e
opraHouapsl. OgHomMeMOpaHHbie opraHouabsl kKiaeTku: OIIC, ammapar ['oabmxu,
au3ocoMbl. [loayaBTOHOMHBIE OpPraHOWbl KJIETKH: MUTOXOHJPHUH, TJIACTUIbI.
[Tpoucxoxaenne MUTOXOHApUMA W miactua. Buasl mnactua. HememOpanHbie
OPTraHoW/Ibl KJIETKH: PUOOCOMBI, KJIETOUHBIM WEHTP, UECHTPUOIN, PECHUUYKH,
KIYTUKU. OYHKIMU OPTaHOUJIO0B KIIETKU. BKitoueHus.

Anpo — perynsatopHbidi 1ieHTp KieTku. CTpoeHue sapa: saepHas o0o0JIoUKa,
KapHOoIUI1a3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCOPT BEIIECTB B KIETKE.

JdeMoHcTpammu:

[Toptpetsi: A. Jlesenryk, P. I'yk, T. [lIsanu, M. [Inelinen, P. Bupxos, J[x.
Yorcon, ®©. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammsl: «PacnpeneneHne XuMHUYECKUX FIEMEHTOB B HEKUBOU TPUPOJIEY,
«PacnpeneneHne XuMUUYECKUX 3JIEMEHTOB B KUBOW IPUPOIEY .

Tabnuipl u cxemsl: «llepuoanueckas Tabauila XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHue MOJIeKyJibl BOAB), «bruocuHTe3 Oenka», « CTpOCHUE MOJIEKYJIbI OEJIKay,
«Ctpoenune pepmentay, «Hykmennossie kucmotel. JTHK», «Ctpoenue momekysbt



AT®», «CTtpoeHue 3yKapuOTUUYECKOH KIETKW», « CTPOCHUE KUBOTHOU KIIETKHY,
«CTpoeHue pacTuTeNbHOU KIETKW», «CTPOEHUE MNPOKAPUOTHUUECKON KIICTKNY,
«CTpoeHue sapa KIETKNY, « YTIEBOAbD, «JIumumpry.

OOopynoBaHUEe: CBETOBOH MHUKPOCKOMN, OOOPYJIOBAHHWE MJisi MPOBEICHUA
HAOMIOJICHUM, W3MEPEHHUH, OSKCIEPUMEHTOB, MHKPOIPENapaThl PACTHTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIBHBIX KIIETOK.

JlabGopaTopHble H IpaKTHUYECKHE Pa0OThHI:

JlaGopatopnas padora Ne 1. «M3ydeHme KaTaJIuTHUECKOM AaKTHBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMHJIa3bl WA KaTanasbl)y.

JlaboparopHasa pabora No 2. «M3yueHue CTPOCHUA KIETOK PACTCHUIA,
KUBOTHBIX M OAKTEPH MO MHKPOCKOTIOM Ha TOTOBBIX MHUKpOTIpENapaTax W HX
OMUCAHUEY .

Tema 4. /Ku3HeneATeJIbHOCTh KJIETKU.

OOMeH BelecTB, UM METa0O0IM3M. ACCUMIIIALMS (TJIaCTHUECKUA 0OMEH) U
JVCCUMUJIATNSA (SHEPTETHUECKU OOMEH) — JBE CTOPOHBI E€AWHOTO TIpolecca
Metabonu3ama. Pojib 3aKOHOB COXpPAaHEHHS BEIIECTB M SHEPrUd B MOHUMAHUH
MeTadonm3ma.

Tuner oOMena BerecTs: aBTOTPOGHBIN U reTepoTpodHbIA. Poms dhepmenTOoB B
0OMEHE BEIIECTB U MPEBPAIICHUU SHEPTUU B KIIETKE.

®orocunTe3. CseroBas w TemHOBas das3el  (QorocuHTe3a. Peaknum
cdborocunTeza. DPpdekTuBHOCT (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3a IS JKH3HU
Ha 3emsie. BausHaue ycnoBmii cpembl Ha (POTOCHHTE3 M CIIOCOOBI TOBHIIIICHUS €TO
MPOYKTUBHOCTH Y KYJbTYPHBIX PACTCHUH.

XEeMOCHHTE3. XEMOCUHTE3UPYIONINE OaKTepuHu. 3HAUCHUE XEMOCHHTE3a A
YKU3HU Ha 3eMJie.

OHepreTuueckuid oOMEH B KJieTKe. PaciiensiieHue BENIECTB, BBIJCICHUE H
AKKyMYJINPOBAHUE SHEPTUU B KJIIETKE. DTambl SHEPreTUYECKoro ooMeHa. [ nukonus.
bpoxxenune u ero Bumbl. KuciaoponHoe OKHCICHHE, WA KIETOYHOE JbIXaHUE.
OxucnurensHoe dochopunmposanne. DPHEKTHBHOCTD YHEPTETHUESCKOTO 0OMEHA.

Peaknmm wmarpuunoro cunHTe3a. [eHermueckas wuHpopmarus wu  JHK.
Peammzarus renetnueckor mHdoOpManuu B KIETKE. | €HETHUECKWH KOA W €To
cBorictBa. Tpanckpunuua — marpuunblii cuate3 PHK. Tpancnanus — OuocuHTes
Oenka. Oranbl TpaHcasuuu. KoaupoBanue amMuHOKHUCIOT. Ponbs pubocom B
OrocuHTE3€e OenKa.

Hexnerounsie hopmbl sxu3Hu — BUPYCHl. Mcropus otkpeitus supycos (/1. U.
WBanoBckuii). OCOOCHHOCTH CTPOCHHWS W OJKW3HEHHOTO IMKJIA BHPYCOB.
bakrepnodarn. bonesnn pacTeHWid, XWBOTHBIX H YEJIOBEKA, BHI3BIBACMBIC
Bupycamu. Bupyc ummynonedummra yenosexka (BUY) — Bo3Oymurens CITU/la.



OOparHas  TpaHCKpHIIMS,  peBeprasa W uWHTerpasa.  lIpodumakTika
pacrpoCTpaHEHUS BUPYCHBIX 3a00JI€BAHUIA.

JdeMoHcTpammu:

IToptpersi: H. K. Konbnos, JI. 1. UBanosckwuii, K. A. Tumupszes.

Tabmuupl 1 cxembl: «Tumnbl nutanusy, «Metabonuam», «MHUTOXOHAPUDY,
«OHepreTuyeckuii ooMen», «Xmoportacty, «®orocuntes», «Ctpoenue JTHK»,
«Ctpoenue u GyHKIMOHMPOBaHUE reHay, « CuATe3 Oenkay, «[ eHeTHUeCKU KOy,
«Bupycey, «bakrepuodarny, «Ctpoenue u xxu3HeHHbIH 1uki supyca CIINU/a,
OakTepuodaray, « Pemmukarmus JTHK .

O0opynaoBanue: Moaenu-anmnkanuu «Yasoenne JJHK u tpanckpumimsy,
«buocuntes 0enkay, « CTpoeHue KIIETKNY, MoaeNb cTpykTypsl THK.

Tema 5. PasmHokeHHE 1 THANBUAYAJIbHOE PA3BUTHE 0 PraHU3MOB.

Knerounslii 1UKII, WA XKU3HCHHBIA MK KIeTKH. MHTepdaza m MHTO3.
[Tpomieccrl, mpotekatomme B wHTepdase. Pemnukamms — peakmusi MaTPUIHOTO
cunte3a JIHK. Crpoenne xpomocoMm. XpOMOCOMHBIA Ha0Op — KapUOTHII.
JIuniouaHblA W TAmJIOWAHBIA ~ XPOMOCOMHBIE  HAOOPbl.  XPOMATHU/IbI.
[{utonorudeckue OCHOBbI PA3MHOXEHUA W  UHAUBUIYAJIbHOTO  PAa3BUTHS
OpPTraHU3MOB.

Henenune kietku — muto3. Craauu muto3a. [Ipouecchl, nmpoucxoasiie Ha
Pa3HBIX CTAIUAX MUTO3a. bronornyeckuii CMbIC MUTO3A.

[Tporpammupyemast ruGesib KIETKU — aronTo3.

®opMbl Pa3MHOKEHUA OPraHU3MOB: Oecronoe u nojoBoe. Buasl Gecnonoro
Pa3MHOXKEHUA: JICJICHUE HAABOE, IMOYKOBAHWUE OJHO- W MHOTOKJIETOUHBIX,
CropooOpa3oBaHKE, BET€TaTUBHOE Pa3MHOXKEHUE. MICKYCCTBEHHOE KIOHUPOBAHUE
OPraHu3MOB, €r0 3HAYEHUE JIJIs CEJICKIUU.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMUKS OT OECHOJIOTO.

Meiiosz. Craaum meioza. IIporiecchl, mMpoUCXOAdIME HAa CTAaausIX MeEHo3a.
[ToBenenne xpomocoM B wMehosze. KpoccuHroeep. buosnornueckuwii cMmbicin U
3HAYEHUE MENUO03a.

['amerorenes — mpouecc 00pa3oBaHMsS TMOJOBBIX KIETOK VY >KUBOTHBIX.
[TonoBeie >kene3bl: CEMEHHUKA W sSUUYHUKA. OOpa3oBaHWE W PA3BUTHE MOJOBBIX
KIIETOK — TaMeT (CIepMaro30u, SIMIEKIETKa) — CIIePMATOTeHe3 W OBOTCHE3.
Oco0eHHOCTH CTPOEHUS ARIEKIECTOK W crnepMaro3ougoB. OmioJ0TBOPEHUE.
[TapTeHorenes.

WamuBnayanpHOe pa3BuTHE (OHTOTEHE3). OMOPHOHAJIBHOE PA3BHTHE
(amOpuorene3). Otarbl SMOPHOHAIBHOTO PA3BUTHSA Y MO3BOHOYHBIX KHUBOTHBIX:
npoOneHue, ractpyisauus, opraHoreHe3. [loctamOpuoHanbHOE pa3BuTHE. THMbI
MOCTAIMOPHUOHAILHOTO PA3BUTHA. TPSAMOE, HEMpsAMoe (JITUUWHOYHOE). Brmsawme



Cpenbl Ha Pa3BUTHE OPraHU3MOB, (PAaKTOPHI, CIOCOOHBIC BHI3BIBATH BPOKIEHHBIC
YPOACTBA.

Poct u pasButHe pactenuii. OHTOrE€HE3 LIBETKOBOTO PACTECHUS: CTPOCHHE
CEMEHHU, CTAINU PA3BUTHS.

JdeMoHcTpammu:

Tabnuipt u  cxembl: «DOpMbl Pa3MHOKEHHUS OPraHU3MOBY, «/[BoiHOE
OMJIOJIOTBOPEHUE Y LBETKOBBIX pacTeHUil», «BeretaTuBHOe pa3MHOKECHHE
pactenumity, «Jlenenue wietku Oakrepuii», «CTpoeHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocombly, «Kmerounsii mukim», «Pemmukanus JTHK», «Mutosy,
«Meios», «IIpamoe u HenpsAMoe pa3BuTUEey, «l aMeTOreHe3 y MICKONUTAIINX U
yenoBekay, «OCHOBHBIC CTAJIMA OHTOTEHE3a.

OO6opynoBaHue: MHUKPOCKOTI, MUKpOTpenapaTsl «CrniepMarTo30u/ibl
MJICKOTIUTAIOIIEro», «SHleKneTka MiaekonuTatoieroy, «KapuokuHes B KIeTKax
KOpeIlKa JIyKa», MarHuTHas MOJACNb-anruinkaius «JlesieHue KIETKW», MOJENb
JIHK, Mmoiens MeTadazHOM XPOMOCOMBI.

JlabGopaTopHble H IpaKTHUYECKHE Pa0OThHI:

JlaGopatopnas pabdora Ne 3. «HaOmoaeHme MuTO3a B KJIETKaX KOHUMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpPOIpenapaTaxy.

JlaGopatopnas pabora Ne 4. «M3yueHwe CTpOeHHMsA TMOJIOBBIX KJIETOK Ha
TrOTOBBIX MUKPOIpENaparaxy.

Tema 6. HacieAcTBEHHOCTh U H3MEHUYHBOCTb OPraHU3MOB.

[IpeameT u 3anaun reHeTrku. MicToprs pa3BuTHS FreHETUKA. POJTb IUTOIOTMHA
U SMOpHOJIOTUM B CTAHOBJICHHMM TE€HETWUKHU. Bkiaa poccuiickux u 3apyOeimHbIX
YUEHBIX B Ppa3BUTHE TEHETHKH. MeTOabl TEeHETHUKH (THOPUIOIOTHUSCKUM,
IUTOTCHETUYECKUA, MOJICKYJSIpHO-TeHETHUECKHi ). OCHOBHBIC TECHETUUECKHE
noHATHs. [ 'eHeTHUeCKas CUMBOJIMKA, UCTOJIb3yeMasi B CXeMaX CKPEIIMBAHUMA.

3aKOHOMEPHOCTH HACJICIOBAHMS MPU3HAKOB, yCTaHOBJIEHHbIE . MeHaenemM.
MoHOrMOpUAHOE CKpEeIMBAaHUE. 3aKOH €AWHOOOpa3us THOPHIOB IMEPBOTO
nokojieHus. [IpaBuio toMuHUPOBaHKS. 3aKOH PaCUICIJIEHUA MPU3HAKOB. [ unoresa
yuCcTOTHI raMeT. [1ojIHOE U HEeMOTHOE JOMUHUPOBAHUE.

JluruOpuaHoe  CKpelMBaHME. 3aKOH  HE3aBUCHMMOIO  HaCJeIOBaHUA
Mpu3HAKoB.  LlUTOreHeTHUECKWE  OCHOBBI  JUTHOPUAHOTO  CKPEIIMBAHUA.
AHanu3upymolee ckpenmpanne. Menoap30BaHue aHATU3UPYIONIETO CKPEIIMBAHUS
JUIs1 OTIPEICTICHUS TEHOTUMA 0COOU.

CuerieHHoe HacsienoBaHue npusHakoB. Padota T. Moprana no CclemjieHHOMY
HACJIeIOBAHUIO T€HOB. HapyllieHHe CLETUICHUS TEHOB B PE3YJIbTAaTe KPOCCUHTOBEPA.

XpOMOCOMHAas TEOPUS HACIAEACTBEHHOCTH. [ eHeTUUECKIE KapThl.



I'enerrka mona. XpoMOCOMHOE OMNPENEICHUE MoJia. AyTOCOMBI M TOJIOBBIC
XpoMOCOMBI. ['omorametrHeie W rereporaMmeTHbie OpraHu3Mbel. Hacneposanue
MMPHA3HAKOB, CLETJIEHHBIX C MOJIOM.

HN3meHunBOCTh. BHIBI NI3MEHUMBOCTH: HEHACJICACTBEHHAA U HACJICACTBECHHAS.
Pons  cpempl B HEHACHEACTBEHHOW  M3MEHUMBOCTH.  XapaKTEPUCTUKA
MOAU(PUKAMOHHOW W3MEHUUBOCTH. BapraimoHHbIN Pl 1 BapUaIIMOHHAS KPUBAs.
Hopma peakumum mnpusHaka. KoJHMYECTBEHHBIE M KAYECTBEHHBIC MPHU3HAKA M KX
HOpMa peakiuu. CBoMCTBAa MOAU(DHKAITHOHHON H3MCHUHBOCTH.

HacnenctBeHHad, wiM TE€HOTHNMYECKAs, W3MEHUMBOCTh. KoMOWHATUBHAs
U3MEHYMBOCTh. Melo3 W TMOJIOBOM MOpollecC — OCHOBA KOMOWHATHBHOM
U3MEHUMBOCTH. MyTarmonHas n3MeHunBoCTh. Kimaccudukarms MyTaruii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa ¥ mpuunHbl MyTarmii. MyTtareHHbie (pakToph.
3aKOH rOMOJIOTMUECKUX PAJOB B HACAEACTBeHHON n3MeHunBocTy H. M. BaBusosa.

BHesnepHaa HacIe ACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenmoBeka. KapuwoTtunm uenoBeka. OCHOBHBIE METOJbl TEHETHUKH
YeJIOBEKA: TCHCANIOTHUCCKUM, OJTM3HEI[OBBIH, IMTONCHETUUCCKUH, OMOXUMHUYCCKHM,
MOJIEKYJIAPHO-TEHETUUECKHM. CoBpemeHHOE OMPEAETIEHNE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBCHUPOBAHUE, TEHOTUMUPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[1I1P-ananu3a. HacneacTBeHAbie 3a00JIcBaHHUS YEJIOBEKA: T'CHHBIC OO0JIC3HH,
00JIE3HU C HACJEICTBCHHOM MPEIpacroyoKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue M reHeparvBHbie MyTauuu. CTBOJOBbIE KIETKU. [IpuUHUATBI
3I0POBOTO 00pa3a KU3HH, TUarHOCTHKH, MTPOPMITAKTUKA 1 JICUCHUS TCHETHUECKIX
0osne3Hell. MeauKo-reHeTUYECKOEe KOHCYJIbTUPOBAHUE. 3HAYEHUE METUIIUHCKOMN
TE€HETUKH B MPEJOTBPAILCHUY U JICUCHUU T€HETUUECKUX 3a00JIEBaHUHN YEJIOBEKA.

JdeMoHcTpammu:

[Toptpertsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Uersepukos, H. B.
Tumodees-Pecosckuii, H. 1. Basumos.

Tabnuiet 1 cxembl: «MOHOTHOPUIHOE CKPEIIUBAHUE U €TI0 IUTOT€HETUYECKAs
OCHOBa», «3aKOH PACIICIUICHHS U €r0 [IMTOTCHETUYECKAst OCHOBAY, « 3AKOH YUCTOTHI
rame™, «lurnbpuanoe ckpenuBanuey, « luTonornueckue OCHOBbI TUTHOPUAHOTO
ckpemmBanuay, «Mehosy, «BzaumMoaelcTBre aliebHbIX TEHOBY, «I eHeTHUeCKHne
KapThl PAaCTCHUH, JKMBOTHBIX M 4eIoBeKay, «l eHeTuka noyia», «3aKOHOMEPHOCTH
HACJIEAOBAHHUS, CLUEIJIEHHOTO ¢ NOJIoM», «KapHOTUIBI YET0BEKA W KUBOTHBIX)Y,
«Buapl m3menunBocTh», «Momudukanmronnas M3MEHYHUBOCTHY, «HacnemoBanme
pesyc-dakropay, «l eHeTnka rpynm KpoBuy», « MyTarimoHHas W3MEHUHUBOCTEY.

OOopynoBanue: Mojaenu-anmnkaun «MOHOTHOPUIHOE CKPEIIMBAHUEY,
«HenonHoe pomunupoBanuey, «JlurubpugHoe ckpemupanuey», «llepekpéct
XPOMOCOMY», MUKPOCKOIT 1 MUKporpenapar «J{pozodunay (Hopma, MmyTairuu (hOpMBI
KPBUTHEB M OKPACKH Tela), TepOapuii «[ opox moCeBHOMY .



JlabGopaTopHble H IpaKTHUYECKHE Pa0OThHI:

JlaboparopHasa pabotra Ne 5. «M3yueHue pe3ynbTaTOB MOHOTUOPUIHOTO U
JMTHOPUIAHOTO CKPEIUBAHKS Y IPO30(HITEI HAa TOTOBBIX MUKPOTIPETapaTaxy .

Jlaboparopnas padora Ne 6. «M3yuenrne Mo au¢puKaImOHHON H3MEHUMBOCTH,
MOCTPOEHHUE BAPUALIMOHHOTO PAJa U BAPUALUOHHOU KPUBO.

JlabGopatopuas pabota Ne 7. « AHanm3 MyTanuii y apo30(uiiel Ha TOTOBBIX
MHUKpPOIpEnaparaxy.

IIpaktnueckas pabota Ne 2. «CocTaBieHWe W aHAJIM3 POAOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexuusi opranuzmoB. OCHOBBI OHOTEXHOJIOTHH.

Cenekuya Kak Hayka ¥ Opouecc. 3apoKJICHHUE CENIEKIMU U JTOMECTUKALIUS.
VYuenue H. . BaBuiioBa 0 lieHTpaxX MPOUCXOKIECHUS U MHOTO00pa3rs KYJbTYPHBIX
pacTeHui. L{eHTpbl MPOUCXOXKACHUS JOMAITHUX )KUBOTHBIX. COPT, NOPOa, ITAMM.

CoBpeMeHHbIE METOIBI CeNIEKIMU. MacCcoBbI U MHAMBUAYAJbHBIA OTOOPHI B
CEJEKIIMU PACTEHUH M KUBOTHBIX. OlEHKA 3KCTEpbepa. BiIM3KOpOACTBEHHOE
CKpelBaHue — UHOpuauHTr. Ynctas nuHus. CKpenMBaHWE YUCTHIX JIMHUM.

I'eteposuc, win rubpuanas cuia. HepoaCTBEHHOE CKpelllMBaHUE — ayTOPUJIMHT.
Ornanénnas rubpuanzanus u € ycrnexu. MCKyCCTBEHHbI MyTareHes3 U NoJly4eHue
MOAUIIONA0B. JIOCTHKEHUA CENEKIIMN PACTCHUH, >)KUBOTHBIX U MUKPOOPTraHU3MOB.

buotexHosorus kak oTpaciib MPOU3BOJACTBA. ['€HHAs WHXKEHEpHUA. OTambl
co3nanus pexomOuHanTHOW JIHK wu TpancrenHeix opranusmoB. Kierounas
nHXeHepus. KneTtounsle KyJbTypbl. MUKPOKIIOHATBHOE PA3MHOKEHHUE PACTCHUIA.
KnoHupoBanue BBICOKOMPOAYKTUBHBIX CEJIbCKOXO3AUCTBEHHBIX OPraHU3MOB.

Oxonoruueckue M sthueckue  mpobjembl. MO —  reHeTHYecKu
MOAU(PHUITUPOBAHHBIC OPTAHU3MBI.
JleMoHCTpanuu:

[Toptpers: H. 1. BaBunos, . B. Muuypun, ['. JI. Kapneuenko, M. O.
HBaHOB.

Tabnuielt 1 cxeMbl: kKapta «l[eHTpbl MNPOUCXOXKACHUS W MHOrooOpaszus
KYJbTYPHBIX pacTeHuity, «[lopoabl HoOMaIIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenuit», «OTaanénnas rudpuauzanusy, «Padotel akagemuka M. @. MiBanosay,
«(lomumnonausa», «OObeKThl OuOTEexHONOTUM», «KieTouHbsle KyJabTypsl U
KJIOHUpOBaHuey, « KOHCTpynpoBaHUEe U MEPEHOC F'€HOB, XPOMOCOMY.

O6opymoBaHre: MYJISKH TUIOJOB ¥ KOPHETIIIOAOB TUKHX (DOPM U KYJIBTYPHBIX
cOpTOB pacTeHuit, repoapuii «CenbCKoX03IHCTBECHHBIE PACTCHUS.

JlabGopaTopHble H IpaKTHUYECKHE Pa0OThHI:

Okckypeust « OCHOBHbIE METOJbl U JOCTHUIKCHUS CEJIEKIMM PACTCHUH U
YKUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHIIHUIO, MJIEMEHHYIO dhepmy,



COPTOUCIIBITATENIbHBIA ~ Y4aCTOK, B TEIUIMUHOE XO3SHUCTBO, J1aDOpaTOPHIO
arpOyYHHUBEPCUTETA WU HAYYHOTO TICHTPA)».

[NTAHUPYEMBIE  PE3VJIbTATBI OCBOEHUA ITIPOIPAMMBI 11O
BUOJIOTMM HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHKA

Cornacho ®I'OC COO, ycraHaBnIMBarOTCA TpeOOBAHUS K pe3yjbTaTam
OCBOCHHMSI  OOYyYarloIIMMHCA TMporpaMM cpeaHero  oOmiero  o0pa3oBaHMAL:
JUYHOCTHBIM, METAMPEAMETHBIM H TPEMETHBIM.

JIMUHOCTHBIE PE3YJIbTATDBI

B cTpykType NMYHOCTHBIX PE3yJabTaTOB OCBOCHHS mpeaMera «buomorusa»
BBIJICJICHBI CIICAYIOIINE COCTABIISAIONINE. OCO3HAHKWE OOYUYarOIMMHUCS POCCHICKOM
IPa’kAaHCKOM MJACHTHYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOATEIbHOCTH
W CaMOONpPENCICHHMIO, HaJWyhe MOTHBAlMM K  OOyuYeHHIO  OHOJIOTHH,
1ileJICHANIPaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEKJICHWUH JHMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH M HCTOPUUECKUX TPAJAUIUKA Pa3BUTHA OHOJIOTHUECKOTO
3HaHMSA, TOTOBHOCTh W CMOCOOHOCTH OOydYarOIIMXCs PYKOBOJACTBOBATHCS B CBOCH
JEATEIBbHOCTH I[IEHHOCTHO-CMBICIOBBIMH  YCTAaHOBKAMH, TMPUCYIIAMHA CHCTEME
OMOoJIOTHYECKOr0 00pa3oBaHMs, HaJIMUME HKOJOTMYECKOTO IPaBOCO3HAHUA,
CITOCOOHOCTH CTaBUTH 1IEJIM U CTPOUTH KU3HECHHBIC TIJIaHBHI.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS MpeaMeTa «bHONOrus» JOCTUTaroTCA B
€IUHCTBE Y4YeOHOH W BOCHHUTATEIBHOH JIEITEIBHOCTH B COOTBETCTBHHM C
TPAAUIIUOHHBIMU POCCUMCKUMH COIMOKYJIBTYPHBIMHU, UCTOPHUYECKUMHU U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSAMM, MPUHATHIMH B OOINECTBE MpaBWIaMHd W HOPMaMHU
MOBEJACHNWS M CIOCOOCTBYIOT IIpoOIleccaM CaMOIMO3HAHHWA, CaMOBOCHHTAHHA U
CaMOpPa3BUTHA, PA3BUTHUA BHYTPEHHEH TIO3WIMHA JIMYHOCTH, MMATPUOTU3MA,
YBAKCHUA K 3aKOHY W MPABOIMOPSAKY, YEITOBEKY TPyAa M CTApIIEMY MOKOJIECHHUIO,
B3aUMHOTO YBAXXEHMS, OCPEKHOTO OTHOIICHWUS K KyJIbTYPHOMY HACIASIUIO |
TPpaAULASIM MHOTOHAIMOHAIBHOTO Hapojaa Poccuiickoi deaeparuu, Npupoac u
OKPYXKAOIIEH Cpene.

JInuHOCTHBIE pe3yNbTaThl OCBOSHUS YyueOHOro mnpeamera «buomgorus»
JOJHKHBI OTPaXaTh TOTOBHOCTh M CIMIOCOOHOCTH OOYYAIOIINXCs PYKOBOACTBOBATHCS
chopMUpOBaHHONW BHYTPCHHEH TO3WIMEH JIMYHOCTH, CHCTEMOM IICHHOCTHBIX
OpPUEHTAIIMH, TIO3UTUBHBIX  BHYTPEHHHX  YOESXKIACHHUHM, COOTBETCTBYIOIIMX
TPAJUIIMOHHBIM IIEHHOCTSAM POCCHMCKOTO OOIIECTBAa, PACIIMPEHUE XU3HEHHOTO
ONbITA U OMNbITA ACATEIBHOCTH B MPOLECCE PEaTA3alMid OCHOBHBIX HAIPABJICHUH
BOCIUTATEIBHOM ICATCIBHOCTH, B TOM YHUCJIC B YACTH:

1) rpamaaHcKoOro BOCIUTAHMSI:

c(hOopMHUPOBAHHOCTD IPaXkJaHCKOM MO3UIHAKM 00YyYalOIIerocs Kak akTHBHOTO H

OTBETCTBEHHOTO 4JICHA POCCUHCKOTO OOIIECTRA;



OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX MTPaB U 00A3aHHOCTEH, YBAKEHUE 3aKOHA
Y MPABONOPSAIKA,;

TOTOBHOCTh K COBMECTHOHN TBOPUECKOH AEATEIbHOCTH MPU CO3/IAaHUU YUEOHBIX
MPOEKTOB, PEIICHUUW YyUeOHbIX M TO3HABATEJIbHBIX 33Ja4, BBINOJHEHUH
OMOJIOTUUECKUX SKCIEPUMEHTOB;

CIIOCOOHOCTh  ONPENETATh COOCTBEHHYIO TMO3HIIMIO 110 OTHOIICHHIO K
ABJICHUAM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YUUTHIBAaTh B CBOMX ACUCTBHUIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUSA JIOJICH C PA3HBIMU YOCKICHUAMU, KYJIbTYPHBIMU [IEHHOCTAMH H
COLUATBHBIM TMOJIOKEHUEM,

FOTOBHOCTb K COTPYAHMYECTBY B MPOLECCE COBMECTHOTO BBITIOJHEHUA
y4eOHBIX, TO3HABATEJIbHBIX W MCCJEAOBATEIbCKUX 334, YBAXKUTEIbHOTO
OTHOILICHUS K MHEHHWIO OIIMOHEHTOB TMPHU OOCYXJACHUM CHOPHBIX BOMPOCOB
OMOJIOTHUECKOTO COJEPKAHUA,

TOTOBHOCTb K TYMAaHUTAPHOW U BOJTOHTEPCKOMN ACATEILHOCTH,

2) IaTPpHOTHYECKOT0 BOCIIMTAHMSI:

c(hopMHUPOBAHHOCTh POCCUICKOM IpaXk JaHCKOM MICHTHYHOCTH, MMATPHOTU3MA,
YBOKEHUS K CBOEMY HapOy, YyBCTBA OTBETCTBEHHOCTH nepea PoauHon, ropaoctu
3a CBOM Kpa#, CBOKO PoamHy, CBOW fA3BIK W KYJbTYPYy, NPOLUIOE W HACTOSIIEE
MHOTOHAIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHUE K MPUPOJHOMY HACIICAWIO U TTAMATHHUKAM MPUPO/IBI,
JOCTWKECHUAM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUAX, TPYAE,

CIIOCOOHOCTh OILICHUBATh BKJIQJl POCCUUCKMX YYEHBIX B CTAHOBJICHUE H
pa3BuUTHE OWOJOTWM, TMOHUMAHUS 3HAUCHUS OWOJIOTMM B TO3HAHWUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO O0IIECTBA;

ujerHas yOeXIEHHOCTh, TOTOBHOCTh K CIIY)KCHHMIO M 3amute OTeuecTsa,
OTBETCTBEHHOCTbH 3a €ro CyAb0y;

3) IyX0OBHO-HPABCTBEHHOT0 BOCITUTAHUS:

OCO3HAHUE JyXOBHBIX IIEHHOCTEN POCCUHUCKOTO HAPO/IA,

c(hOopMHUPOBAHHOCTH HPABCTBECHHOT'O CO3HAHUSA, ITHUECKOTO TTOBEACHHSI,

CIIOCOOHOCTh OIIEHWBATh CHUTYALMI0 W MPUHUMATh OCO3HAHHBIC PELICHUS,
OPUEHTHPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH,

OCO3HAHHWE JIMYHOTO BKJIaJa B TMOCTPOCHUE YCTOWYMBOIO OyAylIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOMM POJUTENSAM, CO3JaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TIPUHATHSA [EHHOCTEH CEMEHHOM JKU3HHU B COOTBETCTBUU C
TpaauIusaMHu HapoaoB Poccuu;

4) 3cTeTHYECKOro BOCIIUTAHUS

ACTETUUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYAA 3CTETUKY ObiTa, HAYUYHOTO H
TEXHUUYECKOTO TBOPUECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIEHUH;



MOHMMAHUE SMOLMOHAJIBHOTO BO3JICHCTBUS KUBOM MPUPOIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPAXEHHIO B PAa3HbIX BHAAX MCKYCCTBA, CTPEMJICHHUE
MPOSIBIIATH KQUe€CTBA TBOPUECKOM IMYHOCTH,

S) ¢usuyeckoro BocnutaHus, (GopMHUPOBAHMS KYJIbTYPbI 30POBbSI U
SMOIMOHAJILHOTO 0JIArONoJIy HsI:

MOHUMAaHHUE U PeaTh3aIlus 3I0POBOTO U 0e30TacHOT0 00pasa *KU3HH (3J0POBOE
MUATAHKUE, COOTIOICHUE TUTUEHUYECKUX MPABUII U HOPM, COAIaHCUPOBAHHBINA PEXKUM
3aHATHUH W OTHABIXa, peryiadpHas (Qu3nueckas aKTUBHOCTh), OEPEKHOTO,
OTBETCTBEHHOTO W KOMIICTCHTHOT'O OTHOIICHUSA K COOCTBEHHOMY (PpH3UUECKOMY M
MICUXUYECKOMY 3JI0POBBIO;

MOHMMAHUE 1IEHHOCTH MPaBUJ WHJUMBUAYAJbHOTO M  KOJUJIEKTHBHOIO
0€30MaCHOr0 MOBEACHUS B CUTYALMAX, YTPOXKAIOIIUX 3I0POBBIO U )KU3HHU JIIOJICH

OCO3HAHHWE TOCIEACTBUI W HENPUATHS BPEAHBIX MPUBHIUEK (yMOTPEOICHUS
AJTIKOTOJISI, HAPKOTHUKOB, KYPEHHUS );

6) TPy10BOT0 BOCIIUTAHMSI:

FOTOBHOCTh K TPYyAY, OCO3HAHME IIEHHOCTH MACTEPCTBA, TPYAOIIO0OHUE;

FOTOBHOCTh K AKTUBHOW JEATEIIBHOCTA TEXHOJOTHYECKOW W COUAJIbHOU
HaIMpPaBJICHHOCTH, CMOCOOHOCTh MHULIMUPOBATH, MIAHUPOBATh U CAMOCTOSTEIBHO
BBITIOTHATD TaKYyIO JEATECIbHOCTD;

WHTEPEC K PasNMUHBIM cdepaM mpodheCcCHOHANBHON NEATEIHHOCTH, YMEHHE
COBEpIIAaTh OCO3HAHHBIA BBHIOOp Oyaymeld mnpodeccin ©  PEeaTM30BHIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIAHBI;

FOTOBHOCTh M CMOCOOHOCTh K O0Opa3oBaHMI0O M C€aMOOOpa30BaHHUIO Ha
NPOTSKEHUW BCEH )KU3HU,

7) 3K0JI0TNYEeCKOTr0 BOCITUTAHUS

AKOJIOTMUECKH 1€71€CO00PA3HOE OTHOIICHUE K MPUPOJIE KAK UCTOUHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHUS,

MOBBIIIIEHUE YPOBHS AKOJOTHUECKON KYJIbTYpbl: MPUOOPETEHUE OMbITA
MJIAHAPOBAHMS TIOCTYNMKOB W OIEHKHM WX BO3MOXHBIX TOCJIEACTBUNA s
OKPYXKAFOIIEH CPEJIBI,

OCO3HAHHE TJ00ATBHOTO XapaKTepa ASKOJIOTMUYECKUX MpoOiieM U myTel ux
pELICHUS;

CIOCOOHOCTH UCTOIB30BATh MPUOOPETAEMbIC TIPU U3YUCHUH OUOJIOTUY 3HAHUS
M YMEHMS T0OpH PEHICHUHM MnpolsiieM, CBSA3aHHBIX C  PAlUOHAIbHBIM
MPUPOJOTIONF30BAaHUEM  (COONIOZICHUE  TPaBWUJ  TOBEJACHUS B TPHUPOJE,
HAlMpaBJICHHBIX HA COXPAHECHHE PABHOBECHUS B SKOCHCTEMAxX, OXPaHy BHJOB,
sKocucTeM, ouocdepsr);



AKTUBHOE HEMPUATUE NEUCTBUN, MPUHOCALIUX BPEA OKPYIKAIOLIEH TPUPOIHON
cpede, YMEHHE MPOTrHO3UPOBATh HEOIArONMPUATHBIE HKOJOTHUYECKUE TOCIICACTBUSA
NPEANPUHUMAEMBIX TEUCTBUN U TIPEAOTBPALLATD UX;

HAJIMYME PA3BUTOrO HKOJOTHUYECKOTO MBILIEHUSA, SKOJIOTUYECKONU KYJIbTYPHI,
ONBITA JEATETBHOCTH JKOJIOTHYECKOH HANpPaBJIEHHOCTH, YMEHUA
PYKOBOJICTBOBATbCA WMHU B MO3HABATEIIbHOW, KOMMYHUKATUBHOM WU COLMAJIbHOW
MPAKTUKE, TOTOBHOCTU K YYaCTUIO B MPAKTUUYECKON AEATENBHOCTU 3KOJIOTHUECKON
HANpPaBJIEHHOCTH,

8) HeHHOCTH HAYYHOT0 TMO3HAHMSI:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHUSA, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUA HAYKH M OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO HA JUAJIOre
KYJIbTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIbTYPHOM MHUPE;

COBEPLICHCTBOBAHUE A3BIKOBOM M UYMTATEIIbCKOW KYJIBTYPBl KakK CpPEIACTBA
B3aUMOJCUCTBUA MEXKIY JIFOAbMU U TTO3HAHUS MUPA,

MOHUMaHue crnenudukn OWOJIOTHM KaK HAyKHd, OCO3HAHWS €€ pOolu B
(hopMHUpOBaHUM PANMOHAIFHOTO HAYYHOTO MBINUICHUS, CO3JaHWH IEIOCTHOTO
MPEJCTABACHUS 00 OKpYyXalollleM MHUPE KaK O €IUHCTBE MPUPOJbI, YEJIOBEKA H
00l1lleCTBA, B TMO3HAHWM MPUPOJHBIX 3aKOHOMEPHOCTEH W PENIEHUU MpodieM
COXPaHEHHUS NMPUPOJIHOTO PABHOBECUS,

yOEeXKAEHHOCTh B 3HAUMMOCTH OWOJIOTUM JiJIi COBPEMEHHOW LMBUIM3ALINU:
0o0eCrnieueH!si HOBOTO YPOBHSI Pa3BUTUS MEIMIIMHBI, CO3/IaHUE MEPCIECKTUBHBIX
OMOTEXHOJIOTHUHA, CMOCOOHBIX  pellaTh  PECypCcHbie  OpOONEMBbI  Pa3BUTHSA
YEJI0BEUYECTBA, MTOMCKA NMyTEH BbIX0/A M3 TJIO0ATBHBIX 3KOJIOTHYECKHUX MPOOJieM U
obecrieueHUsi  MEpexojia K  yCTOMUMBOMY  Pa3BUTHIO,  PAlMOHAJIBHOMY
WCITOJIb30BAHUIO TIPUPOJHBIX PECYypcoB W (hOPMHUPOBAHUIO HOBBIX CTAHAAPTOB
YKA3HU,

3aMHTEPECOBAHHOCTh B TOJYYEHUH OHMOJIOTUYECKMX 3HAHUN B LEIAX
MOBBIIIEHUST OOIIEH KYJIbTYpPbl, €CTECTBCHHO-HAYYHOH TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAJIBHOW TPAMOTHOCTH O0ydJaronuxcs, GopMupyemoit
MIPU U3YUYEHUH OUOJIOTHUH,

MMOHUMAHUE CYLIHOCTH METOJOB MO3HAHUSA, UCIOIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH WCIMOJb30BaTh NOJy4aeMbi€ 3HAHWSA JJIs aHAIM3a |
OOBSICHEHUA SABJICHUH OKPYXKAIOIIETO MUPA U MPOUCXOAAIINX B HEM W3MECHEHUH,
yMEHHE aejaTh OOOCHOBAHHBIC 3aK/TIOUCHHWS HAa OCHOBE HAyUYHBIX (DAKTOB W
MMEIOLINUXCA TAHHBIX € LETBIO NMOJIYY€HUA JOCTOBEPHBIX BBIBOJOB,

CIIOCOOHOCTh CAMOCTOATENIBHO HWCIMOJIb30BaTh OWOJIOTHUECKUE 3HAHUA IS
peuieHus npo0yieM B PeaibHbIX )KU3HEHHBIX CUTYaIUAX

OCO3HAHWE LIEHHOCTA HAYYHOM JEATEJIbHOCTH, T'OTOBHOCTb OCYILECTBJIATH
MPOEKTHYIO U UCCIIEN0BATENBCKYIO IEATEIBHOCTh HHAUBUAYAJIBHO U B TPYIIIE,



FOTOBHOCTh W CINOCOOHOCTh K  HEMPEPHIBHOMY  OOpPAa30BaHUIO U
CaMOOOpa30BAHUIO, K AKTUBHOMY TMOJIYYCHUIO HOBBIX 3HAHWNA MO OWOJIOTHH B
COOTBETCTBUH C KM3HCHHBIMU MOTPEOHOCTAMH.

METAITPEAMETHBIE PE3YJIBTATDI

MeranpeaMeTHbie pe3yabTaThl OCBOCHHUS yueOHOTO TipeaMera «buomornsny
BKITIOYAIOT. 3HAUMMbIC Ui (HOPMHUPOBAHUS MHUPOBO33PEHUS OOyJAIOIINXCA
MEKIUCITUTUTMHAPHBIE (MEXTPEIMETHBIC) OOIMCHAYYHBIC TTOHATHA, OTPaKAIOIIHAE
IIEJIOCTHOCTh HAYYHOW KapTWHB MHpa € CHEHU(PUKY METOMO0B TO3HAHWA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIECTBO, YHEPTHA, SBJICHUE, MPOIIECC,
CHUCTEMa, HAy4YHBIW (haKT, MPUHITAT, THIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH, TEOPHSI,
UCCIIe0BaHNe, HAOTIOIEHNE, M3MEPEHHUE, YKCTICPUMEHT U IPYTHX ), YHUBEPCATTbHBIC
yueOHbIe JIeHCTBUSA (TMO3HABATENbHBIC, KOMMYHWKATUBHBIC, PETYJISTUBHEIC),
obecneunBaromye opMupoBaHrue (PyHKIIMOHAIBHOM IPaMOTHOCTH M COITHAIbHOM
KOMMETEHIIMA  OOYYarolMXCs, CHOCOOHOCTh  OOYyYarolMXCsl  KMCIOJIb30BaTh
OCBOCHHBIC MEXKTMCIIATIIIMHAPHBIC, MUPOBO33PCHUECKIE 3HAHUS U YHUBEPCATbHBIC
yueOHbIC NCHCTBUSA B MO3HABATEIbHON U COLIMATIbHOMN NIPAKTHKE.

MeranpeaMeTHbie Pe3yNbTaThl OCBOCHHS TPOTPAMMBI CPEAHETO OOIETO
00pa3oBaHUs IOJKHBI OTPAXKATh:

Osaanenue YHHBEPCAJbHBIMH yueOHBIMU MO03HABATEJILHBIMH
ACHCTBUSIMU:

1) 6azoBble JornuecKue AeiicTBUSI:

caMoCTOATEIbHO  (OPMYJIMPOBATH W aKTyaJIM3UPOBATh  MPoOJEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE,

WCIIOJIb30BaTh TIPA OCBOCHHWHM 3HAHWK TMPUEMBI JIOTHYECKOTO MBIMIJICHUAS
(aHam3a, CHHTE3a, CPAaBHEHMS, Kilaccupukaiuu, 0000IIeH ), paCKPBIBATh CMBICIT
OMONOTHYECKUAX TOHATHN (BBIACTATH WX XapaKTEPHBIC TPU3HAKH, YCTAHABIMBATH
CBSI3M C IPYTUMHU TTOHATHSAMH);

OTIPENIENATh IEJU NSATCIBHOCTH, 3a/]aBas TapamMeTpbl W KPUTEPUH WX
JOCTHKEHUS, COOTHOCUTD PE3YJIBTATHI ACATEIIBHOCTH C TIOCTABJICHHBIMH TEIISIMU,

WCIIOJTh30BaTh OMOJIOTHUECKHUE TTOHATHA TSI OOBSICHEHUS (PAKTOB W SIBJICHHIMA
YKUBOU NPUPOLBL,

CTPOWUTH JIOTHYECKHWE PACCYXKIACHUS (MHIYKTUBHBIC, IEAYKTHBHBIC, TIO
AQHAJIOTHH), BBISIBJISITH 3aKOHOMEPHOCTH W TIPOTHBOPEUMS] B PACCMATPHUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3AKTIOUCHHS,

MPUMEHSATH CXEMHO-MOJICITFHBIE CPECTBA TS MPEICTABICHHS CYITIECTBEHHBIX
CBA3€H ¥ OTHOIIEHWH B W3y4aeMbIX OHMOJIOTHYECKAX OOBEKTaX, a TaKKe
MPOTHBOPEUHI PA3HOTO POJA, BHIABICHHBIX B PA3JIMYHBIX HH(POPMAITMOHHBIX
HMCTOUYHWKAX



pa3pabarbiBaTh IJIAH PEUICHUA MPOOJEMbI C YUETOM aHAIN3a UMEIOIINXCS
MaTepUAJIbHBIX U HEMATEPUATIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBHI B ACATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEIAM, OLICHUBATh PUCKU MOCJICACTBUI AEATEIbHOCTH,

KOOPAVUHUPOBATH U BHIMOJHATH PA0OTY B YCJIOBUSX PEATBHOTO, BUPTYAJIbHOTO
1 KOMOUHHPOBAHHOTO B3aUMOJICHCTBUS,

Pa3BUBATh KPEATUBHOE MBIIIICHUE MPU PEILICHUH )KU3HEHHBIX TPOOIIEM.

2) 0a30BbI€E UCC/IEN0BATE/ILCKUE AelCTBHSI:

BJIaJIETh HABBIKAMU YU€OHO-HCCIIENOBATENBCKON U MMPOEKTHON NEATENbHOCTH,
HaBBIKAMU  Pa3peCIICHUss  MPOOAEM, CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIbHOMY TTOMCKY METOJIOB PELICHUS MPAKTUUECKUX 33/1a4, TPUMEHEHUIO
Pa3JIMUHbIX METOAOB MO3HAHHUS,

UCIMOJIb30BaTh PA3JIMUHBIE BHUJBI JCATEJIBHOCTH MO TOJYYEHUIO HOBOTO
3HAHUA, €r0 MHTEPNpETaAlMK, NPeoOpa30BAHUID W TPUMEHEHUID B YUYEOHBIX
CUTyalusAX, B TOM YHUCJIE MPU CO3JaHUU YUEOHBIX U COLMAIBHBIX TPOCKTOB;

(hopMHUpOBaTH HAYYHBIH THI MBIIICHUSA, BIAJACTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATHIMU U METOJIAMU;

CTaBUTh ® (OPMYIMPOBAaTh COOCTBEHHBIC 3aaull B 00pa30BaTEIHHOM
JEATEIbHOCTH U )KU3HEHHBIX CUTYyaIUAX

BBIABJIATh TMPUUYMHHO-CIEJACTBEHHbIC CBA3M W aKTyaJIUM3UpOBaTh 3ajauy,
BbIJIBUTATh TUMOTE3Y €€ PEIICHUS, HAXOIUTh aPIYMEHTHI 1S JOKA3aTeJIbCTBA CBOUX
YTBEPXKJACHUMN, 3a/1aBaTh MApaMETPbl U KPUTCPUU PEILICHHUS

aHAJIM3UPOBATh TMOJYUYECHHbIE B XOJE€ PEUICHUS 3aJaud  Pe3yJibTaThl,
KPUTHUYECKU OLIEHUBATh UX JOCTOBEPHOCTb, MPOTHO3UPOBATh U3MEHECHHUE B HOBBIX
YCJIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYaIlUAM, OLIEHUBATh MPUOOPETEHHBIN OMBIT;

OCYILECTBJIATh 1ICJICHANIPABICHHBIA MOUCK MEPEHOCAa CPEACTB U CIOCOOOB
NeicTBHS B IPO(ECCHOHAIBHYIO CPEIY,

yMETh MEPEHOCUTh 3HAHUSA B TMO3HABATEJIbHYID WM MPAKTUYECKYIO 00JacTH
KUBHEACATEIILHOCTH,

yYMETb UHTETPUPOBATH 3HAHUSA U3 PA3HBIX MPEAMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC WACH, MPEAaraTh OPUTHMHAIBHBIE MOJXOJbl U PECIICHHUS,
CTAaBUTh NPOOJIEMBI U 33/1a4U, JOMYCKAIOIINE aJIbTEPHATUBHBIC PEILICHHUS.

3) padora c undopmanueii:

OPUCHTHUPOBATHCS B PA3TUUHBIX UCTOUHMKAX WH(OpPMaIuu (TekcTe yueOHOTO
nocoOusi, HAYYHO-NOMYJAPHOW JIUTEpaType, OHOJOTMUYECKUX CJIOBApSIX U
CIpaBOYHWKAX, KOMIMBIOTEPHBIX 0Oazax maHHbIX, B VHTepHETE), aHANM3WPOBAThH
WH(pOPMAITHIO Pa3TMUHBIX BUI0B U (hOPM TIPEACTABIICHHS, KPUTHICCKH OICHUBATH
€€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;



(hopMyIMpOBaTh 3aMPOCHl U MPUMEHATH PA3TUUHBIC METOMBI MPU TOUCKE U
orbope Omojorudeckoit mHpopManuu, HeOOXOAUMOMN TS BBHIMOJHESHHS YUSOHBIX
3a/1ay;

npuoOpeTarh OMBIT HUCMONB30BAaHUA HH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTH, COBEPITICHCTBOBATH KYJbTYPY aKTUBHOTO MCIIOIH30BAHUS PA3THUHBIX
MMOMCKOBBIX CHCTEM;

CaMOCTOATEILHO  BBIOMpPaATh  ONTHMAbHYIO  (OpPMYy  TIPEACTaBICHUS
ononoruueckoit uapopmalmu (CXeMbl, TpapuKh, AMArpaMMBbI, TAOJIHIIBI, PUCYHKHA U
Apyroe);

WCIIOJIb30BaTh HAYYHBIA A3BIK B KA4eCTBE CPEACTBA MpH padboTe ¢
ouonoruveckoit wWH(pOpMAIMEH: TPUMEHATh XHMHUECKHE, (u3uueckue U
MaTEeMaTHUYECKUE 3HAKW W CHUMBOJIBI, (popmyibl, abOpeBuarypy, HOMEHKIATYPY,
WCIIONIb30BaTh W TPEOOPa3oBBIBATH  3HAKOBO-CHMBOJIMUECKHAE  CPENICTBA
HaTJIATHOCTH,

BJAJCTh  HABBIKAMH  PACTMO3HAaBaHWA W 3aMWATHl  WH(pOpMaImwy,
uH(pOpPMaAITMOHHON 0€30MTaCHOCTH JIMIHOCTH.

OsBJaneHue yHHBEpPCAJIbHBIMH KOMMYHUKATHBHBIMU A€l CTBUSIMHA:

1) oO1enne:

OCYIIECTBIATH KOMMYHHUKAIIMHA BO BCEX C(pepax KW3HU, aKTUBHO y4aCTBOBAThH
B JHWAJIOTE€ WJIN JUCKYCCHW TIO CYHIIECTBY O0OCYXAaeMoi Tembl (YMECHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJACHUS OTHOCHUTEIFHO BHITIOJIHCHHS TpemIaracMoin
3a/1a4¥, YUUTHIBATh WHTEPECHl W COTJACOBAHHOCTH TMO3HIMHN MPYTHX YYACTHHUKOB
JMAJIOTa WINA JUCKYCCHN);

pacro3HaBaTh HEBEpPOATbHBIE CPEACTBA OOIMEHWS, MOHWMATh 3HAYCHHUE
COIMAJTBHBIX 3HAKOB, TPEIMOCHIJIOK BO3HHUKHOBEHUS KOH(IMKTHBIX CHUTYaIlHi,
YMETh CMATYATHh KOH(JIUKTH U BECTH MTEPETOBOPHI,

BJIAJICTh PA3IMYHBIMA CIIOCOOAMH OOINEHUA W B3aMMOJICHCTBHS, TIOHUMATh
HaAMEPEHUA APYTUX JIFOJICH, TPOSBIIATh YBAKHUTEILHOE OTHOIICHUE K COOSCETHUKY
U B KOPPEKTHOH popme popMyIupoBaTh CBOM BO3PAKCHHUS,

Pa3BEPHYTO M JIOTUYHO HM3JIAaraTh CBOIO TOUKY 3PEHUSA C HWCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHas AeSITeJIbHOCTh:

MOHWUMATh M HCIIOIH30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAWBUAYATHHON
padoTHI MPH PEIICHUH OMOJIOTHUUECKON MPOOIeMbl, 000CHOBBIBATH HEOOX OJTUMOCTD
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOICHCTBHS MPH PEIICHUH yueOHOM 3a/1au;

BHIOMPATh TEMATHKy W METOJbI COBMECTHBIX JCHCTBHHA C yU&TOM OOITUX
WHTEPECOB M BO3MOKHOCTEH KaXKJ0TO UjIeHA KOJUICKTHBA,

NPUHUMATh TEA  COBMECTHOW  JIEATEIBHOCTH, OPTaHW30BHIBATH |
KOOPJIMHUPOBATh JACHUCTBUA MO €€ JOCTMIKEHMWIO. COCTABJIATH IUIAH JACHCTBHM,



pacrpenensaTh poiau ¢ y4€TOM MHEHHMH YYaCTHUKOB, OOCYXJaThb Pe3yJbTaThl
COBMECTHOM padOThi;

OIIEHUBATh KQUECTBO CBOETO BKJIA/Ia M KAXJ0TO YYACTHUKA KOMAH/ bl B OO
pe3yabTar 1o pa3padOTaHHBIM KPUTEPHUSIM,

npemaraTb HOBBIE TPOEKTHI, OLICHWBATh WACH C TO3WIUUA HOBU3HBI,
OPUTHUHAJILHOCTH, MPAKTHYECKON 3HAUMMOCTH,

OCYIIECTBJIATh TMO3UTUBHOE CTPATErMUYECKOE TNOBEACHHE B Pa3JIMYHBIX
CUTYyalUsAX, TPOSIBIATH TBOPUYECTBO U BOOOpAKEHUE, ObITh MHUIIUATUBHBIM.

OgJiafeHe YHUBEPCAJIbHBIMH PeryJISITUBHBIMU 1€ CTBUSIMU:

1) camoopranmzanus:

UCIMOJIb30BaTh OWOJIOTMUECKUE 3HAHUWS JJiA BBIABJICHUS MOpoOJieM U UX
PEUICHUS B )KU3HEHHBIX U YUYEOHBIX CUTYaALIUSIX;

BbIOMpATh HA OCHOBE OWOJIOTMUECKUX 3HAHWUN I1I€JIEBBIE WU CMBICIOBBIC
YCTAaHOBKH B CBOMX JICWCTBHAX M IMOCTYINKAX MO OTHOLICHWIO K KABOW OPUPOAE,
CBOEMY 3JIOPOBBIO H 3JI0POBBIO OKPYKAIOIIUX,

CaMOCTOSITEIBHO OCYIIECTBIIATh MO3HABATEIBHYIO ACATEIBHOCTD, BBIABIIATH
mpoOIeMbl, CTaBUTh U (hOPMYIUPOBATH COOCTBEHHBIC 33/1a4M B 00pa30BATEIIbHON
JNEATEIIBHOCTH U )KU3HEHHBIX CUTYAIUAX

CaMOCTOSITEIbHO COCTABJIATH MJIAH PEMICHUA MPOOJIEMBbI ¢ YU4ETOM UMEIOIIUXCA
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUTCHHUH

JIaBaTh OLIEHKY HOBBIM CUTYalHsIM,

paclMpATh PaMKH YUE€OHOrO MpeaMEeTa Ha OCHOBE JIMUHBIX MPEANOUTECHHUIA;

JieaTh OCO3HAHHBIN BHIOOP, ApryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
PEILICHHUE,

OLICHUBATh MPUOOPETEHHBIN OMBIT;

crocoOCTBOBaTh (DOPMHUPOBAHWIO W TPOSBIICHUIO IMAPOKOW SPYIAUIUH B
pa3HbIX O0O0JIACTSIX 3HAHWM, MOCTOSAHHO TMOBBINIATE CBOM 0OOpa30BaTENbHBIN H
KYJIbTYPHBIA YPOBEHB.

2) CAMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CUTyalHSAM, BHOCHTb KOPPEKTHBBI B AEATEIIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIECIISAM,

BJIAJCTh HABBIKAMH  TO3HABATCIbHON  pediekcmm  KaKk  OCO3HAHUSA
COBEPIIACMBIX JEHCTBUA W MBICIUTENBHBIX MPOLIECCOB, HMX PE3YJIbTaTOB H
OCHOBAHHW, WCITOJIb30BaTh MPUEMBI pPehIeKCHU I ONCHKH CHUTyalliHu, BbIOOpa
BEPHOTO PELICHUS,

YMETh OLICHUBAaTh PUCKM M CBOEBPEMEHHO NPUHHUMATh PELICHHS MO HX
CHIKCHHUIO,

MPUHUMATh MOTHUBBI W aAPryMEHTHl APYrUX NOPU aHAJNU3E PE3YyJIbTAaTOB
NEATEIIBHOCTH,



3) npuHsTHE CE0S U APYrUX:

MPUHUMATh Ce0sl, MOHUMAasi CBOU HEJIOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M AQPTyMEHTHl JAPYrUX TpU aHAIU3E PE3YJbTATOB
NEATENBHOCTH,

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OLIMOKH,

Pa3BUBaTh CMIOCOOHOCTh MOHUMATh MUP C MO3UIMU APYTOro YEI0BEKA.

IHHPEAMETHBIE PE3YJ/IbTATDBI

[TpenmeTHble pe3yabTaThl OcBOoeHUS mporpammbl COO mo Ouojgoruu Ha
6a30BOM YPOBHE BKITIOUAIOT crieupudeckre A yaeOHoro npeamera « buomornsny
HAyYHbIE 3HAHUS, YMEHUSA U CIOCOOBI NEHCTBHM 1O OCBOCHHUIO, MHTEPIPETANNA 1
npeoOpa3oBaHUIO 3HAHWM, BUIB JACATEIIBHOCTH IO MOJTYUYEHUIO HOBOTO 3HAHUS W
MPUMEHEHUIO 3HAHWW B PA3UUHBIX yUCOHBIX CHUTYaIlUAX, a TaKKE€ B PEalbHBIX
KU3HCHHBIX CHUTyalMsIX, CBA3aHHBIX ¢ Owosorued. B mporpamme mpeameTHbIC
PE3yNIbTAThl IPEACTABIICHBI TIO TOAAM O0YUCHHA.

IIpeameTHbie pe3ynbTaThl OCBOCHHUA yueOHOro mpeamera «buonorus» € 10
Kacce nOXKHbl OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHWH O MECTE U POJIM OWOJIOTHH B CHCTEME HAYUHOTO
3HAHUS €CTECTBEHHBIX HAyK, B (HOPMHPOBAHWHM COBPEMEHHON €CTECTBEHHO-
HAyYHOW KApTHHBI MHpPA W HAYYHOTO MHPOBO33PEHHS, O BKJIAJE POCCHUHCKHAX W
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOjOTHH, (QYHKIIMOHATHHOM
IPaMOTHOCTH YEJIOBEKA TS PEIICHUS KU3HCHHBIX 3a/1a4,

YMEHHE PACKpPHIBATh COACPXKAHWUE OWOJIOTHUCCKUX TEPMUHOB M TIOHATHH:
KU3Hb, KJIETKA, OPraHu3M, MeTab011u3M (0OMEH BEIIECTB M TIPEBPAIICHUE YHEPTHH ),
roMeoctas (CaMOperyJysius), YypPOBHEBAasS  OpraHW3aIUsl JKUBBIX  CHCTEM,
CaMOBOCTIPOU3BEICHUE (PETIPOMYKIINA ), HACICACTBEHHOCTh, N3MEHUUBOCTD, POCT U
Pa3BUTHE,

YMEHHE WU3JIaraTh OHOJIOTHMUECKHE Teopur (KIETOYHAs, XPOMOCOMHAs,
MyTallMOHHAS, IIEHTPaJibHAd J0TMa MOJICKYJApHON Owuojorum), 3akoHbl (I
Mennens, T. Moprana, H. . Bapunosa) u yuenus (0 1eHTpax MHOTOOOpa3us |
MTPOMCXOXKICHUSI KyIbTYpHBIX pactennii H. Y. Basuiosa), onpenensite TpaHUIBI UX
MPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHHE BJIaJIETh METOJAMH HAYYHOT'O MO3HAHUSA B OMOJIOTHH: HAOMIOACHUE U
OTHMCAHWE JKUBBIX CHCTEM, MPOIECCOB W SBJICHHWM, OpraHW3alus W MPOBEIACHUE
OMOIOTHYECKOTO IKCIIEPUMEHTA, BHIJIBMIKEHHE TUTIOTE3bI, BBISIBJICHUE 3aBUCHMOCTH
MEXIY HCCIEAYEMbIMU BEIUUYMHAMH, OOBSCHCHHE TONYYCHHBIX PE3yJbTaTOB,
WCITOJIb30BAHHBIX HAYYHBIX MOHATHHA, TEOPUHA W 3aKOHOB, YMEHHE EIaTh BHIBOJIBI
Ha OCHOBAHWH TMOJTyUYEHHBIX PE3YJIHTATOB;



YMEHHUE BBIJIENATh CYLIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKApUOT, OJHOKJIETOUHBIX W MHOTOKJIETOUHBIX OPraHu3MOB, OCOOEHHOCTH
MPOIIECCOB. OOMEHA BEIECTB W MPEBPAICHUS SHEPTHH B KJIETKE, (PoTOCHHTE3A,
MJIACTUYECKOTO M HHEPreTHUECKOro OOMEHA, XEMOCHHTE3a, MHUTO3a, MEHO03a,
OMJIOJIOTBOPEHUS, PA3MHOXKEHUS, WHIUBUAYAJIbHOIO PAa3BUTHS  OpraHu3ma
(oHTOTEHE3);

YMEHHUE TPUMEHSATh MOJYUYCHHBIC 3HAHUSA AJIsi OOBSCHEHHS OUOJIOTHYECKHUX
MPOLIECCOB U ABJICHUM, U1 NMPUHATUA NPAKTUUYECKUX PELICHUNA B MOBCEIHEBHOU
KU3HU C MeNblo o0ecreueHuss O€30MaCHOCTU CBOETO 3J0POBbS M 30POBbA
OKPY’KAIOIIUX JIOJICH, COOMOACHUS HOPM IPAMOTHOT'O MOBEJICHUS B OKPYIKatOIIEH
MPUPOJHON Cpelie, MOHUMAHUE HEOOXOIUMOCTH HCMOJb30BAHUA JAOCTUIKCHHI
COBPEMEHHOMU OuoJ0orun u OMOTEXHOIOTUH JUISt PaLMOHAIIBHOTO
MPUPOIONIONBL30BAHUS;

YMEHHE pellaTh 3JEMEHTapHbIE TE€HETHUECKWE 3aJaud Ha MOHO- H
JUTHOPUJIHOE CKPEIUBAHWE, CUECIUICHHOE HACJEIOBAHUE, COCTABJISTh CXEMBI
MOHOTHMOPUJIHOTO CKPEIIMBAHUA AJIA NMPEACKA3aHUS HACJCIOBAHMS MPU3HAKOB Y
OpPraHU3MOB,

YMEHHUE BBIMOJHATh JA0OPAaTOPHBIE M MPAKTHUUECKUE PadbOThl, COOIIOAATH
MpaBuia Mpy padoTe ¢ yudeOHbIM U TaOOPATOPHBIM 000PYA0BAHHUEM,

YMEHHE KPHUTHYECCKH OIEHWBATh W WHTEPIPETUPOBATH HWH(MOPMAITHIO
OMOJIOTMUECKOTO  COJACPKAHUSA, BKIIOYAIOIIYID TICEBJAOHAYYHBIE 3HAHUSA W3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAcCOBOM MH(MOPMAIMK, HAYYHO-TIOMYJISIPHBIE
MaTepHalibl), STHYECKUE aCIEeKThl COBPEMEHHBIX HWCCICIOBAaHUN B OHOIOTHH,
MEIULIUHE, OMOTEXHOJIOTHH,

YMEHHUE CO03/1aBaTh COOCTBEHHbIE MHUCbMEHHBIE U YCTHBIE COOOIICHHUS,
0600mas OHOJIOrHYECKYI0 MHMOPMAIHIO M3 HECKOJIBKHX HCTOUYHHKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUHHBIN anmapaT OMOJIOTHH.

IIpeameTHbIe pe3ynbTaThl OCBOCHUA yueOHOro mpeamera «buonorus» € 11
Kacce nOXKHbl OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHWH O MECTE M POJIM OMOJIOTHH B CHCTEME HAYUHOTO
3HAHUS €CTECTBEHHBIX HAyK, B (HOPMHPOBAHWHM COBPEMEHHON €CTECTBEHHO-
HAy4YHOW KApTHHBI MUpPA U HAYYHOTO MHUPOBO33PEHHMS, O BKJIAJE POCCUHUCKUX W
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOjOTHH, (QYHKIIMOHATHHOM
IPAMOTHOCTH Y€JI0BEKA IS PEIICHUS dKU3HEHHBIX 3a/1a4;

YMEHHUE PACKPbIBATh COACPKAHNE OMOJIOTMYECKUX TEPMUHOB U MOHITHUH: BU/L,
MOMYJIAINA, TeHO(MOHA, SBOJIONHS, ABWKYIIHE CHUJIBI ((aKTOPHI) HSBOJOIUH,
MIPUCIIOCOOICHHOCTh OPTaHWU3MOB, BHI000pa30BaHHE, SKOJOTHUYECKHE (DaKTOPHI,
SKOCHUCTEMA, MPOJAYLEHThI, KOHCYMEHTBI, PEAYLEHTHI, LENU MUTAHUA,
AKOJIOTHUCCKas MUpaMua, OHoreoneHos, onocdepa;



yMEHHE W3Narath OWOJIOTHUECKHE Teopuu (PBOMOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKAass TEOPHUS OHBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apomeimieBoro cxoactBa K. M. bapa, depemoBanus T/IaBHBIX HANpPaBJICHUA H
nytei »Bomoru A. H. Ceseprioa, yuenust o ouochepe B. U. Bepuanckoro),
OTIPEIEISTh TPAHHUIIBI MX TPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

YMEHHE BJIaJIETh METOJAMH HAYYHOT'O MO3HAHUA B OMOJIOTHH: HAOMIOACHUE 1
OTHMCAHUE >KUBBIX CHCTEM, TMPOIECCOB M SBJICHWW, OpPraHW3alus W TMPOBEICHUE
OMOIOTHYECKOTO IKCIIEPUMEHTA, BHIIBHIKEHHUE TUTIOTE3bI, BRISIBJICHHUE 3aBUCHMOCTH
MEXKIY HWCCICAYEMbIMU BEIWYMHAMH, OOBSCHECHWE TMONYYCHHBIX PE3YyJIbTaTOB,
WCITOJIb30BAHHBIX HAYYHBIX MOHATHHA, TEOPUNH W 3aKOHOB, YMEHHUE JCJATh BBIBOIBI
Ha OCHOBAHWH TMOJIyUYEHHBIX PE3YJIHTATOB;

YMEHHE BBIACTATH CYIICCTBEHHBIC TPHU3HAKA CTPOSHUS OMOJOTHUYECKHIX
OOBEKTOB.: BWIOB, TMOMYJANHWA, TPOAYIECHTOB, KOHCYMEHTOB, PEIYIIEHTOB,
OWOTEOIEHO30B W HKOCHUCTEM, OCOOCHHOCTH TIPOIECCOB. HACICACTBEHHOM
M3MEHUMBOCTH, €CTECTBEHHOrO OTOOpa, BHI000pA30BaHHWS, MPHUCIOCOONIECHHOCTH
OpPTaHWU3MOB, JCWUCTBHUS HKOJOTHYECKHX (PaKTOPOB HA OPTaHU3MBI, TEPEHOCA
BCIECTB W TIOTOKA SHEPTMH B HSKOCHCTEMAaX, AHTPOMOTEHHBIX W3MEHEHWH B
HKOCHUCTEMAX CBOEH MECTHOCTH, KPYroBOPOTa BEIIECTB W OMOTCOXUMHUYECKHUX
IIUKJIOB B OHocdepe;

YMEHHE TPUMEHATH TOJYUYCHHBIE 3HAHUSA I OOBSICHEHHUS OMOJIOTHMUCCKUX
MPOLIECCOB U ABJICHUM, U1 NMPUHATUA NPAKTUUYECKUX PELICHUNA B MOBCEIHEBHOU
KU3HH C TIeNbI0 oOecreueHuss O€30MacHOCTH CBOETO 3/I0POBbSI W 37I0POBBA
OKPYXAIOIIUX JTIIOJCH, COOMONEHNST HOPM TPAMOTHOTO TIOBEJICHHS B OKPYKAIOTIEH
MPUPOJHON Ccpee, TMOHMMaHWEe HEOOXOAMMOCTH WCIONh30BAHUS TOCTHKCHHMA
COBPEMEHHOM OHOJIOTHH ISl PAIIMOHAILHOTO TIPUPOIOTIOIH30BAHNS,

YMEHHUE periaTh JIEMEHTAPHBIC OMONOTHUCCKHAE 3a/1auH, COCTABIISITH CXEMBI
MEPEHOCA BEIIECTB ¥ SHEPTUH B SKOCHCTEMAX (IIETIH MUTaHUA);

YMEHHUE BBIMOJHATh JA0OPAaTOPHBIE M MPAKTHUUECKUE PadbOThl, COOIIOAATH
MpaBuia Mpy padoTe ¢ yudeOHbIM U TaOOPATOPHBIM 000PYA0BAHHUEM,

YMEHHE KPHUTHYCCKH OICHWBATh W HMHTEPIPETUPOBATH WHOOPMAITHIO
OWOJIOTHYECKOTO  COACPIKAaHMs, BKITIOYAIONIYI0 TICEBJOHAYYHBIC 3HAHHUS W3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MAcCOBOM MH(MOPMAIMK, HAYYHO-TIOMYJISIPHBIE
Marepuasibl),  paccMarpwBaTh  TJ00adbHBIE  SKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH MO OTHONICHUIO K HUM COOCTBEHHYIO TIO3HUITHIO;

YMEHHE CO3/1aBaTh COOCTBCHHBIE THCHMEHHBIE W YCTHBIE COOOIEHUA,
006001mm1as OHOJIOTHYECKYI0 HH(OPMAIMIO U3 HECKOJIBKHUX HCTOYHHKOB, IPaMOTHO
UCIOJIb30BaTh MOHATUHHBIN anmapaT OMOJIOTHH.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
KonauuyectBo yacos JJIeKTPOHHbIE
HaumeHoBaHHe pa3aejioB H TEM uudposbIe
Ne n/n P Kontposabhubie | IlpakTHueckue (mubp )
NMPOrpaMmabl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Bbubaunoreka [IOK
1 b 2 0.5
HOJIOTHA ik Hayka https://m.edsoo.ru/7f41¢292
2 JKuBrle cucTEMBI U UX OpraHu3alus 1 Bubnprees LK
P H https://m edsoo.ru/7f41c292
3 XUMHUYECKUI COCTaB U CTPOECHUE KIIETKHA 8 1 Bubimaress TICK
P https://m.edsoo.ru/7f41¢292
Bubaunoreka IIOK
4 XK 6
MBS ERCETE KT https://m.edsoo.ru/7f41¢292
5 PasmuoxeHNE 1 THIUBUAYAJIbHOE PA3BUTHE 5 | bubnuoreka ITOK
OpPTaHN3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTD 1 H3MEHYUBOCTD g 15 Bubaunoreka IIOK
OpPTaHU3MOB ' https://m.edsoo.1u/741c292
7 Cenexuus oprauuzMoB. OCHOBbI 3 bubnmnorexa LIOK
OUOTEXHOIOTUU https://m.edsoo.ru/7f41¢292
Bbubaunorexa IIOK
8 P 1
CSEPBHOC BPEMi hitps://m edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 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

IHOYPOYHOE IINTAHUPOBAHUME

10 KUIIACC
KonauuectBo yacos DJIeKTPOHHbIE
Ne ara uugposbie
Tema ypoka Konrtpoabubie | IlpakTHueckune A p
n/n Bcero H3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcehbl
Bbubauoreka IIOK
1 buonorus B cucreme Hayk 1 https://m.edso0o.1u/863e¢6122
https://m.edsoo.ru/863¢632a
MeTo/bl TO3HAHUS KUBOH
npuponsl. [Ipaktuueckas pabora Ne
PEP P P Bubanorexa ITOK
2 1 «Mcnonp3oBaHNe pa3INnYHbIX 1 0.5
https://m.edsoo.ru/863¢6122
METONIOB MPHU U3YUCHUH
Ouronornuecknx 0ObEKTOB»
3 buonoruueckue cucTeMsl, | Bbubaunoreka IIOK
MPOLIECCH] U UX U3YYECHHUE https://m.eds0o.1u/863e¢6564
2 XuMuueckuii cocra kietkn. Bona ' Bubanorexa ITOK
Y MUHEPAJIbHBIE COJIU https://m.edsoo.ru/863e674¢
Bbubauoreka IIOK
5 Benku. Cocras u crpoeHue OejKoB 1
P https://m.edsoo.ru/863¢6b72
depMeHThI — OHOJIOTHUECKHe
katanusaTopsl. JlaboparopHas
P pabora Ne 1 «M3yuenue i 05 bubmuoreka [TOK
KaTaJIUTUYECKOH aKTUBHOCTH ' https://m.edsoo.ru/863¢6b72
(dbepMeHTOB (Ha IpUMepe aMIJIa3bl
VI KaTaJla3bl)»
7 Yruepoas!. JIunuabl 1 bugmegrers [OK

https://m.edso00.ru/863¢6870



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

Bubaunorexa IIOK

8 Hyxnennosele kucnorel. AT® hitps-//m.cdsoo.w/863c6d5¢
5 Hcrtopus u MeTonbl H3yUeHUs] bubnmnorexa LIOK
kieTku. Knerounas teopust https://m.edsoo.1u/863e6e88
KrneTtka kak uenocTHas ;kuBas
10 cucreMa
Ctpoenne 3ykapuoTHIeCKON
knetku. JlaboparopHas pabora No 2
«M3ydeHne CTpOeHUs KJIETOK Bbubmuoreka IIOK
11 pacTeHH, KUBOTHBIX, TPUOOB U 0.5 https://m.edsoo.1u/863¢6f0
OakTepuii MO MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
rOTOBBIX MUKpOIpenaparax u ux
OTHICAHHE)
Bbubaunoreka ITOK
12 OOMeH BelecTB HIIK METa0OI3M T
Bubaunorexa IIOK
13 ®orocuHTe3. XEMOCUHTE3 hitps-/m.cdsoo.rw/86367c98
. bubnuorexa [TOK
14 g https://m.edsoo.ru/863¢7aace
JKU3HEHHBIN ITUKIT KJIETKH.
Henenue knetku. MuTos.
15 JlaboparopHast pabora Ne 3 0.5 bubnuorexa [TOK
«HaOmonenne MUTO3a B KJIETKAX https://m.edsoo.ru/863e¢7dcd
KOHYHMKA KOPEIKa JIyKa Ha TOTOBBIX
MUKPOIpEnapaTrax»
16 BuocunTtes Oeska. Peakiys Bbubauoreka IIOK
MAaTPUYHOIO CUHTE3a https://m.edsoo.ru/863¢796¢
17 Tpaucsius — OuocuHTe3 Oenka S AN

https://m.eds00.1u/863¢796¢



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

18 Hexknerounbie Gpopmbl KU3HH — bubnmnorexa LIOK
BHUPYCHI https://m.cds00.1ru/863¢7540
Bbubaunoreka IIOK
19 DopMBI pa3sMHOXKEHHST OPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.1u/863e83 1e
Bbubaunoreka IIOK
20 Meiio3
N https://m.edsoo.ru/863¢7f4a
OO6pa3zoBaHue U pa3BUTHE MTOJIOBBIX
kJeToK. OTI010TBOPEHHUE.
o JlaboparopHuas pabora Ne 4 0.5 bubnuoreka [TOK
«M3y4yenune CTpOEHHUs NONOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKPOIpEenapaTrax»
” HWnanBuayanbHOe pa3BUTHE bubnuoreka [TOK
OpPTaHU3MOB https://m.edsoo.1u/863e8436
I'enernka — Hayka o
23 HACJIEACTBEHHOCTH U Bubmucresa, TIOE
https://m.edsoo.ru/863e86{2
U3MEHUYHUBOCTH
3aKOHOMEPHOCTHU HACJIEIOBAHUS
24 Npu3HakoB. MoHOruOpuaHoOe Bubmmorexa LOK
¥ ' 4 https://m.eds0o.ru/863¢8878
CKpELIUBaHNE
UrHOPUIHOE CKpelBaHue. 3aKOH
25 fILGSaBI/II:JI/IMOFO H:)CJ'IGI[OBaHI/Iﬂ Beimmerex. IR
https://m.edsoo.1u/863e¢89a4
MPU3HAKOB
CuernyieHHOE HACJI€IOBAHHE
2% npu3HakoB. JlabopartopHas padora 05 bubnuorexa [TOK
Ne 5 «Mzyuenue pe3yabTaToB ' https://m.edsoo.1u/863e8c60

MOHOTUOPHIHOTO U TUTHOPHUAHOTO



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

CKPELINBAaHUSA Y APO30(PUIIBI HA
rOTOBBIX MUKpOIpenaparax»

7 I'eneruka mona. Hacnenosanue ! Bubanorexa ITOK
NPU3HAKOB, CLHEIJIEHHBIX C OJIOM https://m.edsoo.1u/863e8c60
H3menuuBocts. HeHacnencrseHHas
U3MEeHYUBOCTD. JlabopaTopHasi

)8 pabora Ne 6. M3yuenue ! 0.5 bubnuoreka [TOK
MOIU(PUKAITMOHHOW H3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHUE BAPUAILIMOHHOTO Psifa U
BApUALIMOHHON KPUBOI»

HacnencrBeHHass U3MEHUMBOCTb.

29 Jlaboparophas pabora Ne 7. ! 05 bubnmnorexa [LIOK
«AHanM3 MyTauui y 1po30oQ el Ha ' https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOITpernapaTax»

Bbubaunoreka ITOK

& L GHeTHME IR ek . https://m.edsoo.ru/863e8d78

31 Cenexkuus Kak Hayka ¥ MPOLECe 1 i

https://m.edsoo.1u/863¢9214

32 MeTonbl U JOCTHKEHUS CeJIEKITUN ! Bbubaunoreka IIOK
PacTEeHUI U KUBOTHBIX https://m.edsoo.1u/863¢9214

23 buorexHonorus kak oTpacib ! bubmmoreka [TOK
MPOU3BOACTBA https://m.eds00.1u/863e¢9336
Pesepr. O600meHue mo Teme

34 «HacnencTtBeHHOCTD U 1
U3MEHYHBOCTh OPTaHU3MOB)»

OBIIEE KOJIMYECTBO YACOB IIO 34 4

ITPOTPAMME



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

IPOBEPSIEMBIE TPEGOBAHUS K PE3YJILTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJIBLHOI [TIPOI'PAMMObBI

IIpoBepsiemble IpeaAMETHBIE PE3YJIbTATBI 0CBOCHHSI OCHOBHOH
o0pa3oBaTeIbHOU MPOrpaMMBbI CPeIHero 00muero o0pa3oBaHus

CdhopmupoBaHHOCTH 3HAHUH O MECTE W POJH OHOJIOTUU B CHCTEME
HAYYHOTO 3HAHUS €CTECTBEHHBIX HayK, B (HOPMHUPOBAHHUU
COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MHUpPAa U HAay4HOrO
MHPOBO33PEHUs, O BKJIAJe POCCHUHCKUX U 3apyOeXHBIX YUYEHBIX-
Ouonoros B pasBuTHE OMONOrHM;, (PYHKIHMOHANIBHOW TI'PaMOTHOCTH

HCJIOBEKA MJIA PCIICHUA )KU3HCHHBIX 3a1a4

YMeHUe pacKpbiBaTh COAEpKaHWE OHONOTMYECKHX TEPMHUHOB U
MOHSATHIA; JKU3Hb, KJIETKA, OpraHu3M; Meradbosm3M (0OMeH BelecTB U
NpEeBpAIeHHe >HEPrHH), TOMeOoCcTa3 (CaMOpPEeryJisilusi), YpOBHEBAas
OpraHu3alHsl )KUBBIX CHCTEM, CAMOBOCIIPOU3BEAeHHE (PETPOMYKIIHS),

HACJICACTBCHHOCTD, UBMCHUYUBOCTD, POCT U Pa3BUTHUEC

YMeHue — m3naratb — OHOJOrMuYecKkue  TeopuH  (KJIETOYHAs,
XPOMOCOMHasi, MyTaunoHHas1), 3akoHbl (I. Mennens, T. Moprana,
HUW. BasunoBa) u yueHus (0 ILeHTpax MHOroobpasus W
NPOMCXOXKIEHUsT  KyJNbTypHbIX  pacrenuii H.M.  Basuiosa),

OMPEACIIATE I'PaAHULBI UX TPUMEHUMOCTHU K )KMBBIM CUCTEMaM

YMeHue BIageTb METOAaMU HAydyHOrO TIIO3HAHWSI B OHOJOTHHU
(HaOnroleHMe U OMHMCAHUE KUBBIX CHUCTEM, MPOLIECCOB U SIBJICHHIA,
OpraHu3alysi W TPOBEICHHE OHOJOTHYECKOr0 HKCIEPUMEHTa,
BbIIBJKEHHE  TUIOTE3bl,  BBUIBJIEHHME  3aBHCUMOCTH  MEXIY
HCCIIeNYEMBIMHU BEJIMYUHAMH, OOBsICHEHHE MOJYYEHHbIX
PEe3yNbTaTOB, MCHOJNB30BAHHBIX HAYYHBIX [OHATHH, TEOPUH W
3aKOHOB, yMEHME [eaTh BBbIBOAbI HA OCHOBAHUHU MOMYYEHHBIX

Pe3yIbTaTOB)

10 KVJIACC

Kon
NMPOBEPSIEMOro
pe3yJabTara

1

2

3

4

5

VYMmeHUe BBIACIIATE CYLCCTBCHHBIC TIIPU3HAKNW BHPYCOB, KIIETOK
MNPpOKapuoOT W JBYKAPUOT, OAHOKJIICTOYHBIX W MHOI'OKJICTOUYHBIX
OpPTaHM3MOB, OCOOEHHOCTH TpPOIECCOB OOMEHa BeleCTB U
npeBpalleHusi SHEPTUH B KJIETKE, (POTOCHHTE3a, TIACTHYECKOrO M

JHEPreTUYeCKOoro OOMeHa, XeMOCHHTE3a, MHTO3a, Meko3a,




OIJIOAOTBOPEHM S, Pa3MHOXKCHHA, WHANBUAYAJIBbHOTI'O pa3BUTHUA

opraHusMa (OHTOreHe3)

YMeHne NpUMEHSTh TMONyYeHHBbIe 3HAHUS ISl OOBSICHEHUS
OMONIOrMYeCKUX MPOLIECCOB U SIBJICHUH, JUTS IPUHSATUS MTPAKTHUECKUX
peleHui B TMOBCEIHEBHOH KWU3HM B IeNsAX oOecredeHus
0€30MacHOCTU CBOETO 370POBBSI M 3A0POBbsSI OKPYIKAIOLINX JIFOICH,
COONIONEHUsT HOPM TPaMOTHOIO TIOBENEHUST B  OKpY’Karomeh
MPUPOMHONU Cpele, TMOHUMAaHHEe HEOOXOMMMOCTH HCIONb30BAHUS
NOCTUKEHUH COBpPEeMEHHOW Ouomoruu w OHOTEXHONOTMHA ISt

palMOHANIBHOTO IPUPOAOCIOIb30BAHUS

VYmenue peuiaTe 3JCEMEHTAPHBIC MCHETUYCCKUE 3adayl HAa MOHO- U
,[[I/IFI/I6pI/II[HOG CKp€IIMBaHUEC, CUCIINICHHOC HACJIEAOBAHUE, COCTABJIATH
CXCMbI MOHOFI/I6pI/II[HOFO CKpC€IIMBaHUA JJIA npeacKkazaHusa

HacJICAOBaHUA IPU3HAKOB Y OPraHUu3MOB

YMeHne BBIIONHATH J1a0OpaTOpHbIE U MPAaKTUYEeCKHe padoThl,
cobmonary mpasmia npu pabore ¢ yueOHBIM W JaOOPaTOPHBIM

obopynoBaHueM

YMeHre KpUTHYECKH OLIEHUBATh 1 MHTEPIPETUPOBATH HHPOPMALIHIO
OMOJIOrMYECKOr0  COOEp KaHMs, BKJIIOYAIOLIYIO IICEBJOHAYYHBIE
3HaHUS W3 PasnUuHbIX HcTOYHNKOB (CMU, HayuyHO-mOMyJsipHBbIC
MaTepHalbl), 3TUYECKUE ACIEKThl COBPEMEHHBIX MCCIICIOBAHUI B

Ouojorun, MeAUITHHE, OMOTEXHOJIOIHH

10

YMeHue co3naBaTh COOCTBEHHBIE TMCbMEHHBIE U YCTHBIE COOOIIEHMS,
00001mast GMOTOrHIeCKyr0 HHPOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB,

rpaMOTHO UCITIOJIB30BATh MMOHSATUMHBIN arrmapar ouoaorun




INPOBEPSAEMBIE JDJIEMEHTbBI COAEP KAHUSA

10 KVTACC

Kon IIpoBepsieMbIil 31eMEHT COAEPKAHMS

1 buonorus kak Hayka

11 buonoruss — Hayka o >xuBoW mnpupone. Ponp Ouonmoruu B (opMHpOBaHHU

COBpPEMEHHOM HayYHOH KapTUHBI Mupa. CrucTemMa OMOIOrHYeCcKIX HayK

Mertonbl MO3HAHUS JKMBOH MPHUPONs! (HAOIIOAEHUE, SKCIIEPUMEHT, OINHMCAHHE,
1.2 u3MepeHue, kiaccupuKanus, MOAEINPOBAHME, CTaTUCTHYecKass oOpaborka

TAHHBIX )

2 JKuBbI€ CUCTEMBI U UX OpTraHU3aLUsA

21 JKusble cuctemsl (OMOCHCTEMBI) Kak MpeaMer usydeHus: Ononoruu. CBolicTaa

OnocucTeM U UX pazHooOpasue

29 YpoBHH OpraHu3ali OHOCHCTEM: MOJIEKYJISIPHO-T€HETHYECKHHA, KIETOYHBIH,

OpTraHU3MEHHBIH, TOMYJIILIMOHHO-BHOBOH, 3KOCUCTEMHBIH, OnochepHbIi

3 XHUMHUYECKUI COCTAB U CTPOCHUE KIIETKH

XUMHUYECKUH COCTaB KJIETKH. XHUMHUYECKHE DJIEMEHTBI. MaKpPO3JEMEHTHI,
3.1 MUKpO3JieMeHThl. Boaga u wMuHepanbHble BeuniectBa. {DYHKUMM BOAbI U

MUHECPAJIbHBIX BEIICCTB B KJIETKE. HOI[I[Gp)KaHI/Ie OCMOTHYECKOro OajlaHca

benku. CocraB u crpoeHue OenkoB. AMHUHOKHCIOTBI — MOHOMEpBI OEJKOB.
HesamennMble u 3aMEHHMBbIE AMHUHOKHCIIOTBL. AMHMHOKHCIIOTHBIH COCTaB.
Y pOBHH CTPYKTYpbI OEITKOBOH MOJIEKYJIbI (TIEPBUYHAS, BTOPHYHAS, TPETHYHAS U
39 YeTBEPTUYHAA CTPYKTypa). XUMHUECKHe CBOHCTBa OenkoB. buomormueckue
' ¢dyHKUMH OEJIKOB.

DepmeHTH — Ononorndeckue karanuzatopel. CTpoeHne pepMeHTa: aKTHBHBIHA
neHTp, cyocrparnas crenuduuHocts. Kodepmenter. Buramunbl. Otimums

(hepMEHTOB OT HEOPTAHUYECKIX KATaTH3aTOPOB

YraeBoabl: MOHOCaxapuabl (IIIFOKO3a, prdo3a U Ae30KCUpHO03a), rcaxapuabl
(caxaposa, JlakTO3a) W MONUcCaxapuabl (Kpaxmaj, TJIMKOTeH, ILeJII0JI03a).
33 buonornyeckue GyHKIMU YIII€BOIOB.

' Jlumuael:  Tpurauumepunsl, crepounsl, Qochomunuasl.  ['mnpodunbHO-

rugpodobuble cBoiicTBa. buonormueckne ¢(yHkuuu gununos. CpaBHeHHE

YIJIEBOAOB, OeNKOB U JIMNMU OB KaK UCTOYHUKOB SHEPIrun
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Hyxnennossie kucnorsl: JIHK 1 PHK. Hykneotuabsl — MOHOMEPBI HYKJIEMHOBBIX
kucnor. Ctpoenne u ¢ynkuuun JJHK. Ctpoenme u ¢ynkuuun PHK. ATO:

cTpoeHue U HyHKUUU

3.5

uTonorus — Hayka o knerke. Knerounas teopus. MeToabl u3ydeHust KJIETOK

3.6

Krnerka kak nenoctras xuBast cucreMa. O0Imue Npu3Haky KIETOK: 3aMKHYTasI
HapykHast MemOpana, monekynbl JIHK kak reHermueckuil ammapar, cucrema

cuHresa Oenka

3.7

Tumnb! KJIETOK: SyKapuoTHUECKas 1 mpokapuorudeckas. OcoOEHHOCTH CTPOSHUS
npokapuotudeckoil  kierku. Knerounas crenka Oakrepuit. CrtpoeHme
SYKApUOTHUECKON KJIeTKH. OCHOBHBIE OTJIWYHUSI PACTUTENBbHOH, KUBOTHOM M

rpuOHOM KIIETKH

3.8

IToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJETOYHAs CTEHKA, TJIMKOKAJIUKC, MX
¢ysaknun. [Tnasmarnueckas memOpana, €€ ceolicTsa u GyHkuuu. L{uromnasma u
e¢ opranonael. OgHOMEMOpaHHBIE OPTaHOMIBI KIETKH: HHAOMIa3MaTHYECKast
cetb (OIIC), ammapar ['ompmku, ju3ocombl. [lonyaBTOHOMHBIE OpPTaHOHBI
KJIETKUA . MUTOXOHAPUH, TUACTHBL [IporcxokneHne MUTOXOHAPUN U TIACTHU.
Buner mnactun. HemeMOpaHHBIE OpraHOMIBI KJIETKU: PUOOCOMBI, KJIETOYHBIH

LHEHTP, PECHUYKH, XKT'YTHKHU. cI)}’HKLII/II/I OPraHON OB KJICTKHU. Bxirouenus

39

Anpo — perymsaropHbiii neHTp kieTku. CtpoeHue siapa: siaepHas o0OJodvKa,

Kapuorjiadma, XpOMaTHH, AOPBIIIKO. XpOMOCOMbI

3.10

TpaHCcnopT BEIECTB B KJIETKE

)KI/ISHGI[eﬂTeJ'IbHOCTb KJICTKH

4.1

OOwmeH BemecTs, Wwin MeTabonMu3M. AccuMMALUS (TUIACTUYECKUN OOMEH) |
OUCCUMHJISILINS (SHEPreTHUeCKUl OOMEH) — JIBe CTOPOHBI €IMHOrO MpoIecca
Mmerabonm3ma. Tumbl oOMeHa BemecTs: aBTOTpOdHbIH 1 rerepoTpodHsIil. Pomb

¢bepmeHTOB B 0OMEHE BEIECTB U MPEBPAIEHUH SHEPTHH B KIIETKE

42

®orocunres. CeroBas 1 TeMHOBas (ha3wl porocuHTesa. Peakunu Gorocunresa.
O¢ddexruBHOCTH poTOCHHTE3a. JHaUeHHE (HOTOCHHTE3a AJIS )KU3HU Ha 3emuie.
Brnusane ycnoBuii cpenbl Ha (POTOCHMHTE3 W CIMOCOOBI IMOBBIMIEHUS €0
MPOAYKTUBHOCTH y KYJIBTYPHBIX PACTEHU.

XemocuHTe3. XeMOCHHTe3upyromue Oakrepuu. 3HaUSHHE XEMOCHHTE3a IS

JKA3HU Ha 3emie

43

DHepreTruecknii oOMeH B KieTke. PaciueruieHne BEINeCTB, BBIICICHHE H
AKKyMyJIUPDOBAaHHWE SHEPrUM B KJIETKE. OJTamlbl SHEPreTHYecKoro oOMeHa.
I'nmukonus. bpoxenue u ero suabl. Kucnopoanoe okucieHue, Uian KIETOYHOE

npixaHue. ¢ (HEeKTHBHOCTb SHEPTrETUYECKOro 0OMeHa
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Peaknmun  marpuuHoro cuHte3a. [eHerwdeckas wuHbpopmanus u JIHK.
Peanmzauus reHernyeckoil MHPOpMAaLUU B KiIeTKe. | eHETHUECKH KO U ero
cBoticrBa. Tpanckpunuus — MarpuuHblii cuaTes PHK. Tpancnsius — Ouocunres

oenka. Konuposanne amuHokucyior. Ponb pubocom B OuocuHTe3e Oenka

4.5

Heknerounble Gopmbl xu3Hu — BUpychl. McTopust otkpeitust Bupycos (. HU.
Upanosckmit). OCOOEHHOCTH CTPOCHUS W KU3HEHESSTEIBbHOCTH BHPYCOB.
bakrepuodarn. bonesHu pacTeHuii, KUBOTHBIX M YEJOBEKA, BBI3BIBAEMbBIC
Bupycamu. Bupyc ummyHnoneduuura yenosexa (BUY) — BozOyaurens CITH/a.

[IpodunakTrka pacnpocTpaHeHHsI BUPYCHBIX 3a00eBaHmi

PasmHoxenune u WHAWBUAYAJBbHOC PA3BUTHUEC OPTaHU3MOB

5.1

KnerouHblii WK, WM SKU3HEHHBIA UK KjieTku. HMuTtepdaza u MUTO3.
IIpoueccel, mporekaromue B nHTepdaze. Permukanust — peakus MaTPUIHOTO
cuareza JIHK. Ctpoenune xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIL
JIMTUIONIHBIE M TaIJIOUJHBIA ~ XPOMOCOMHBIE  HAaOOpbl.  XPOMATHIBL
Llutonornyeckne OCHOBBI PA3MHOXKEHUS W HHAWBUAYAJIBHOTO Pa3BUTHUS
OpPraHu3MOB.

Henenue knerku — muto3. Cragum murtosa. Ilpoueccel, npoucxonsiue Ha

Pa3HBIX CTAAUSAX MUTO3a. bUOIOrHUecKnii CMBIC MUTO3a

52

@DopMbI pa3sMHOXKEHHsI OPraHu3MOB: Oecrojioe u monoBoe. Bunsl Oecronoro
Pa3MHOXECHUA. OCICHUE HAABOEC, MOYKOBAHUE OAHO- U MHOTI'OKJICTOYHBIX,
criopoobpa3oBaHue, BETreTaTHBHOE Pa3MHOXKEHHE. UckyccTBeHHO®

KJIOHUPOBAHUE OPTraHU3MOB, €0 3HAUCHUEC OJI1 CCJICKIIUN

53

[TonoBoe pa3sMHOXKEHHE, €r0 OTINUHUS OT OECIIONOoro.
Metios. Cranuu meiiosa. IIpoueccel, npoucxonsiue Ha CTaausx Meiosa.
IToBenenue xpomocom B Menose. Kpoccunrosep. buonorndyeckuii cmbica U

3HAYEHUE MeHo3a

54

I'amerorenes — mpouecc oOpa3OBaHMsI MOJIOBBIX KIETOK Y *KMBOTHBIX. [10510BBIE
JKEJNIe3bl: CEMEHHUKH U SUYHUKHA. OOpa3oBaHUe W Pa3BUTHE MOJOBBIX KIETOK —
ramer (CIepMaTo30m, IHIEKIIeTKa) — cepMarorenes u ooreres. OcobenHocTu

CTpOeHUs ANLEKIETOK U criepmarosonnos. Omnonorsopenue. Ilaprenorenes

55

WUnnuBunyanpHOe  pasBuTHE  (OHTOreHe3). OMOPHOHAIBHOE  pPa3BHTHE
(amOpuorenes). Dtanbl SMOPUOHATIBHOTO PA3BUTHUS Y TIO3BOHOYHBIX JKHBOTHBIX |
apoOnenue, racTpyssinms, opranoreHes. [loctamOpuoHanbHOe pazuTue. Tumbl
MOCT3MOPHOHATIBHOTO Pa3BUTHS. MPSAMOE, HEMpsMoe (JIMYuHO4YHOE). BinsHue
Cpeabl Ha pa3BUTHE OPraHU3MOB; (PaKTOPBI, CITIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE
YPOACTBA.

Poct u passButue pacreHuil. OHTOreHe3 ILBETKOBOI'O PACTEHMs:. CTpPOEHHUE

CEMCHU, CTaAUUN Pa3BUTUA




HaCJ'IeI[CTBeHHOCTb U UBMECHYUBOCTH OPraHU3MOB

6.1

IIpenmer u 3anaun reneruxu. Mcropus pa3ssutus reHeTUKU. Briiaa pocCuickux
U 3apyOeKHBIX VyUYEHBIX B pPa3BUTHE TE€HETHKH. MeETOObl TE€HETHKH
(TUOPUIONOTUYECKHH,  LUTOTEHETHYECKHUH,  MOJEKYJISIPHO-T€HETHYECKHI).
OcHoBHble reHeTn4eckue NoHATHs. [ eHeTrueckass CHMBOJIMKA, UCIIONb3yeMasi B

CXeMax CKpeINBaHUN

6.2

3aKOHOMEPHOCTH HACJIeIOBaHUS MPU3HAKOB, YCTaHOBJeHHbIe . MeHnenem.
MoHoruOpunHOe CKpeluBaHue. 3aKOH eOuHOoOoOpasus THOPUAOB TIEPBOTO
nokojieHusi. [IpaBuyio AOMUHHMPOBaHUS. 3aKOH pACIIEIICHUS MPU3HAKOB.
I'unoresa uucrorel ramer. [lonHOE U HEMOMTHOE JOMUHUPOBAHUE.

JuruOpunHoe ckpeuuBaHrie. 3aKOH HE3aBUCUMOTO HACIIEIOBAHMS TPU3HAKOB.
[{uroreHeTnvyeckne OCHOBBI AUTHOPUAHOTO CKPEIIMBAHMS. AHATU3UPYIOIIEES
cKkpemuBaHue. VCnonmp30BaHUE  AHANM3UPYIOMIETO  CKPEIMUBAHUS  JUIS

OIpeeNIeH s T€HOTHITa OCOOH

6.3

CuernuteHHoe HacnenoBaHue npusHakoB. Pabora T. Moprana no crernyieHHOMY
HACJIENOBaHUI0 TeHOB. HapylleHue cLemIeHUss TEHOB B pe3yJsbTare
KPOCCHUHIOBepa. XpPOMOCOMHasi TE€OpHsl HaCIeACTBEHHOCTU. I eHeTudeckue
KapThbL

I'eneruka noma. XpoMOCOMHOE OmpefeNeHHe Moja. AyTOCOMBI U IOJOBBIE
xpoMocoMbl. 'oMorameTHele U rereporaMmeTHble opraHusmbl. Hacnenosanue

MPU3HAKOB, CHCIIJICHHBIX C TTOJIOM

6.4

HM3menunBocTb. Buabl H3MEHUNMBOCTH . HEHACJIEICTBEHHASI M HACJIEICTBEHHAS.
Pone cpenbl B HEHACNeACTBEHHOM HM3MEHUMBOCTU.  XapaKTEPHUCTUKA
MOIU(UKALIMOHHOW HW3MEHYMBOCTH. BapualMOHHBIA pPsiA W BapUAI[MOHHAS
kpuBasd. Hopma peakumn npuszHaka. KonaudyecTBeHHbIE U KaueCTBEHHBIE

NPU3HAKH B UX HOpMa peakiuu. CoiicTBa MOAM(PHUKAITMOHHON N3MEHUYHBOCTH

6.5

HacnencteeHHas, wWiu TeHOTHNHYECKas, H3MEHYUBOCTb. KomOuHaruBHas
U3MEHYMBOCTb. Melo3 W TONOBOH MpoLecc — OCHOBA KOMOHMHATHBHOMN
U3MEHYUBOCTH. MyTalMoHHasT W3MEHYHBOCTh. Knaccuukanust myrtanuii:
FeHHbIE XPOMOCOMHBIE, FeHOMHBIE. HacTOTa U NpUYNHBI MyTaluil. MyTareHHble
(akTopbl. 3aKOH TOMOJIOTHYECKHX PSAOB B HACIEICTBEHHOH H3MEHYMBOCTU

H.U. Basuiosa

6.6

I'eneruka denmoexka. Kapuorun uyenoBeka. OCHOBHBIE METOAbI TEHETHKHU
YEJIOBEKA! FeHEaNTOTUYECKHU N, OJNIM3HEIOBBIH, IUTOTCHETUYECKUH,
OMOXUMHYECKUH, MOJEKyJIsipHO-reHeTHueckuii. COBpEeMEHHOe OIpeneseHue
TEHOTHUIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHNE, TCHOTUITUPOBAHNE, B TOM YHUCIIE C
nomotnbto [11[P-ananusza. HacnencrBeHHble 3a00NieBaHMs YEJIOBEKA. TEHHbBIE

Oone3Hu, OOJIE3HN € HACIEACTBEHHON MPEAPACTIONOKEHHOCTBIO, XPOMOCOMHBIE




Oonesnn. ComaTtudyeckne W T€HEpaTUBHbIE MyTauud. [IpHHLIMIBEI 3M0pOBOTO
o6pa3a JKHU3HH, MOHArHoCTUKH, HpO(I)I/IJ'IaKTI/IKI/I n JICUCHHUA TI'€CHCTHYCCKHUX
Oonesneit. Menuko-reHeTH4ecKoe KOHCYJIbTUPOBAHHUE. 3HaueHue
MGI[PILIPIHCKOP'I FCHCTUKNU B TMIPEAOTBPAICHUNU W JICUHCHUU T'CHECTUYCCKUX

3a0oNeBannil ueyioBeKa

Cenexiust opranu3mMoB. OCHOBBI OMOTEXHOIOTHU

7.1

Cenexkuus xkak Hayka U NpoLeECC. 3apOXKAEHHE CEeNEeKLUU U JOMECTUKALMsL.
Yuenue HU. BaBunoBa 0 ILEHTpax MNPOUCXOKIACHHS M MHOro00pasus
KYJIBTYPHBIX pacTeHui. LIeHTpbl IporCXOsKAeHHs AOMALIHUX KUBOTHBIX. COpT,

nopona, ITaMm
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CoBpemeHHBIE METOABI CeeKUMU. MacCOBBIH M WHAWBHUAYAJIbHBIH OTOOPHI B
CEeNIeKLIMU pacTeHUH U *KUBOTHbIX. OueHKa 3kcTepbepa. biauskopoacTseHHOe
ckpemnBanue — UHOpUauHT. YUncrast nuHus. CKpelBaHHE YUCTBIX JIMHUHI.
I'ereposuc, mu rubpunHas cuna. HeponcreBeHHOE CKpeLIMBaHUE — ayTOPUINHT.
OtnanénHas rudpuguzanust U e€ ycrnexu. VCKyCCTBEHHBI MyTareHes H
MOJyYEHHE NONUIIONAOB. JIOCTH)KEHUSl CENEKLUHMH PACTeHUH, >KUBOTHBIX U

MHUKPOOPTaHU3MOB

73

buorexnonorust kak orpacib Npous3BoxacTBa. ['eHHas HH)keHepus. Tarbl
cozmanms pexomOnHanTHOH JIHK m Tpancrenneix opranmsmoB. Kierounas
nwxkeHepusi.  Kierounele KyabTypbl. MUKPOKJIOHAIBbHOE Pa3MHOXKEHHE
pacrenuii. KIiiOHMpOBaHHME BBICOKONPOAYKTUBHBIX CEJIbCKOXO35IHCTBEHHBIX
OpPraHU3MOB. DKOJIOTHYECKHUE M 3Thdeckue npodnembl. I MO — renerndyecku

MOIU(ULIUPOBAHHBIE OPTAHU3MbI
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