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HOACHUTEJIBHASA 3ATIMCKA

[Ipu pazpaboTke TporpaMMbl MO OHOJIOTUHM TEOPETUYECKYIO OCHOBY LIS
OnpeNieNIieHUs] MOAXO0A0B K (OPMUPOBAHUIO COJIEpKAHUS Y4EeOHOTOo TMpeameTa
«buosorus» cocraBWIM: KOHIENTyalbHble TnonoxkeHus @OIrOC COO o
B3aMMOOOYCIIOBJICHHOCTH  II€JIeH, COJEp>KaHUs, PpPE3yabTaTOB OOy4YeHUs W
TpeOOBaHUIA K YPOBHIO MTOATOTOBKHU BBITYCKHHUKOB, TTOJIOKEHUS 00 OOIINX MENIX U
NPHUHIMIAX, XapaKTePU3YIONIUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPETHETO
oOurero oopazoBanusi B Poccuiickoit deneparum, a Tak:ke MOJ0KEHUS O crielupuke
Ouosnornu, €€ 3HAYEHWW B T[IO3HAHWHM KUBOW TMPHUPOJALI U OOECIeUeHHH
CYILIECTBOBaHMs yenoBedeckoro ooOmiecTBa. COrjacCHO Ha3BAHHBIM IMOJIOKEHHUSIM,
OTIpe/IeNICHBl OCHOBHBIC (DYHKITMH MPOTPAMMBI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Guosioruu JaéT MpeicTaBlIeHUE O HENAX, 00 00IIel cTpaTeruu
0Oy4eHWMsI, BOCTUTAHUS U PA3BUTHUS 00YUaIOIUXCS CPEACTBAMHU YIEOHOTO pemMeTa
«buonorusy, onpeaenser o0s13aTeNbHOE MPEIMETHOE COJIEpKaHUE, €r0 CTPYKTYPY,
pacrpesienieHue Mo pasjiesiaM M TeMaM, PEKOMEHJIYeMYIO0 IOCIe0BaTeIbHOCTD
U3Y4YeHHS y4eOHOTO Marepuaia ¢ Y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKH 00pa30BaTENBHOTO TIPOIECCa, BO3PACTHBIX OCOOCHHOCTEH
00yyYarommxcs.

B nporpamMme o OMOI0THHY TaK)Ke YUYUTHIBAIOTCS TPEOOBAHUS K ITITAHUPYEMbIM
JUYHOCTHBIM, METAlpPEIMETHBIM W TPEIMETHBIM pe3yibTaTaM oOOy4YeHUus B
dbopmMupoBaHUU OCHOBHBIX BHJIOB y4e0HO-TT03HABATETHLHOM
JeATEbHOCTU/Y4EeOHbIX JEHCTBUI OO0YydYaronIUXCsi MO OCBOCHHUIO COJAECpPKAHUS
OMOJIOTUYECKOro 00pa30BaHMS.

B nporpamme mno Ouonoruum (10 kmacc, 6a30BbI ypOBEHb) peav30BaH
NPUHIAI TIPEEMCTBEHHOCTH B H3y4YEHUW OWoONoruu, Ojaromaps 4emy B HeEH
IPOCMATPUBACTCS HAMNPABICHHOCTh HAa Pa3BUTHC 3HAHWW, CBSI3aHHBIX C
dbopMHUpOBAaHMEM  €CTECTBEHHO-HAyYHOT'O  MHPOBO33PEHUS, [IEHHOCTHBIX
OpHEHTAIIUN JIMYHOCTH, SKOJOTUIECKOTO MBIIIJICHUS, MPEACTaBICHUI O 3J0POBOM
oOpa3e XKM3HM M OEPEeKHBIM OTHOIIEHHUEM K OKpYXKAIoUeld MPUPOIHON cpere.
[ToaToMy Hapsimy ¢ m3ydeHHeM OOIIeOMOIOTHYECKUX TCOPUH, a TakKe 3HaAHUH O
CTPOEHUU >KUBBIX CUCTEM PA3HOI'0 PAHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TIPOIIECCOB B MPOTrpaMMe MO OMOJOTHM yJIeJICHO BHHUMAaHHE HCIIOIh30BAHUIO
TIOJTYYCHHBIX 3HAHWI B TTOBCEAHEBHOM KU3HM TSI PEIICHUS TPUKIAAHBIX 3a7a4, B
TOM 4HCIIe: MPO(UIAKTUKU HACICIACTBEHHBIX 3a00JE€BAaHUNA YEIOBEKA, MEIHUKO-
Te€HETUYECKOr0 KOHCYJIbTUPOBAHHUS, 00OCHOBAHUS YKOJIOIMUECKH 11€JI€CO00Pa3HOr0o
MOBEJICHUSI B OKPY’KAIOIIEH MPUPOIHON Cpelie, aHaIr3a BIUSHUS XO3IMCTBEHHON
JIESTENHPHOCTH YEJIOBEKA Ha COCTOSTHHE MPUPOTHBIX U UCKYCCTBEHHBIX SKOCHUCTEM.
VYcunenue BHUMaHMS K TPUKIAIHON HANpPaBIEHHOCTH Y4eOHOro mpeamera
«buonorus» NpoANKTOBAHO HEOOXOAMMOCTBIO 00ECTICUCHUSI YCIIOBUI JIJIsl pEIICHUS



OJTHOM M3 aKTyaJlbHBIX 3a]a4 IIKOJIbHOIrO OMOJIOrMYECKOro o0pa3oBaHUs, KOTOpas
npennonaraeT GOpMUPOBaHUE Yy OOYYAIOIIMXCA CIIOCOOHOCTH aAanTHPOBATHCA K
U3MEHEHMSIM IMHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonoruss Ha ypoBHe cpeaHero obmiero oOpa3oBaHHs 3aHUMAET Ba)XXHOE
mecto. OHa obecrieunBaer (GopMUPOBAHUE y OOYYAIOIIMXCS TPEIACTABICHUN O
HAy4YHOU KapTHUHE MHpa, pacliupsieT U 0000mIaeT 3HaHUS O KUBOHM mpupoje, €&
OTJIMYUTENbHBIX IPU3HAKAX — YPOBHEBOW OpraHU3allid U SBOJIOLUH, CO3AAET
yCIOBUSL  JJsi: TIO3HAHMSI  3aKOHOB  JKMBOM  mpupoabl, (GOpMUPOBaHUs
(YHKIIMOHAIBHOM TPAaMOTHOCTH, HAaBBIKOB 3JI0pOBOTO M 0Oe30mMacHOro obpasa
KU3HU, YKOJIOTMYECKOr0 MBIIUICHUS], IEHHOCTHOIO OTHOILIEHHUS K KUBOM MpUpoJe
U YEJIOBEKY.

bonbiioe 3HaueHre OUONIOrUs UIMEET TAKKE JJI PELIEHUS] BOCIIUTATENbHBIX U
pa3BUBAIOLIMX  3aJa4y  CpeIHero  oomero  o0pa3oBaHMs,  COLUUANIHM3ALUU
oOyuaromuxcs. M3ydyenne 6monorun odecrneynuBaeT yciaoBHs JUisl (GOPMUPOBAHMS
UHTEJUIEKTYalbHbIX, KOMMYHUKAIIMUOHHBIX ¥ HUH(POPMALMOHHBIX HAaBBIKOB,
3CTETUYECKOM KYNIbTYpPbI, CIIOCOOCTBYET HMHTErpali OWMOJIOTMYECKUX 3HAHUU C
NPEICTaBICHUAMHU U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, PUZUKHU, XUMUHU U
reorpaguu. Ha3zBaHHble MNOJNIOKEHUS O MpeAHA3HAYEHUH Y4eOHOro mpeaMera
«buonorus» cocraBUIM OCHOBY [UIsl ONpEACNIEHUs IMOAXOAOB K OTOOpYy H
CTPYKTYPUPOBAHHIO €ro COJAEp)KaHWA, MPEIACTABICHHOIO B Iporpamme 0
OMOJIOTUH.

OT60p comepxanus yueOHoOro mpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C MO3UIMI KyJIbTypOCOOOpPa3HOTO MOIXOAa, B COOTBETCTBUHU C
KOTOPBIM OOy4Yaromfecs: JOHKHBI OCBOUTHh 3HAHUSA M YMEHHs, 3HAYUMbIC TS
dbopmupoBaHus 0OIIEH KyIbTYyphl, OMNpPEAEIAION[Me aJeKBaTHOE TOBEACHUE
YeJI0BEKa B OKPY’KAIOIEeH NPUPOJIHOM cpene, BOCTpEOOBAaHHBIE B IOBCEAHEBHOMN
KU3HU U MPAKTHYECKOM aesTenbHOCTH. Oco0oe MeCTo B ATOH CHCTeMe 3HaHUU
3aHMMAIOT 3JIEMEHTHI COJIEpPKaHUsl, KOTOPbIE CIY>KaT OCHOBOM JJIs1 (pOPMHUPOBAHUS
IIPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHE MHUpA U
[IEHHOCTHBIX  OpPUEHTAlMAX  JMYHOCTH,  CIIOCOOCTBYIOIIMX  TI'yMaHHU3alUuu
OHMOJIOrMYecKOro 0Opa3oBaHuUs.

CTpyKTypUpOBaHUE COJAEpX)aHUs YYEOHOro MaTepuaja B HIPOrpaMMme IO
OMOJIOTUM OCYILECTBIEHO € YYETOM NPHOPUTETHOrO 3HAYEHUS 3HAHUUA 00
OTJIMYUTENbHBIX OCOOCHHOCTSAX KUBOM MPHUPOJIbI, O €€ YPOBHEBOW OpraHM3alMU U
ABOJIIOLIMU. B COOTBETCTBHM € 3TUM B CTPYKType yueOHoro npenmMera «buonorus»
BbIJICJIEHBI CIEAYIOIINE CoAepKaTeabHble TUHUU: «buonorus kak Hayka. MeTojsl
HAy4yHOTOo To3HaHus», «Kierka kak Ouonoruyeckas cucremay, «OpraHusM Kak
Ouonornueckas cucreMa», «CucreMa M MHOrooOpasue OpraHu4eckoro Mupa,
«OBONIIOLMS KUBON NPUPOBI», « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.



Lenr uzyuyeHuss yuyeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJIaJICHHE  OOY4YalOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(QPYHKIMOHAIbHOU
OpraHu3allid >KUBBIX CHUCTEM pa3HOrO paHra M NOPUOOPETeHHE YMEHHI
UCIIONIb30BaTh ATH 3HAHUS MJII TPAMOTHBIX JIEWCTBHM B OTHOIIEHWH OOBEKTOB
KUBOM TPUPOJIBI U PEUICHUS PA3TUIHBIX )KH3HEHHBIX MTPOOJIEM.

JlocTkeHue 1enu u3ydeHus: yueoHoro npeamera «buonorus» Ha 6a30BoM
ypOBHE 00€CTeurnBaETCs pEIICHUEM CIEYIONIUX 3a1a4:

OCBOEHHE OOYYAIOUIMMUCS CHCTEMbl 3HAaHUM O OMOJIOTMYECKHUX TEOpHUSIX,
YUEHHUAX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTE3aX, MPAaBUIIAX, CIYKAIIUX OCHOBOU
Uist OPMUPOBAHUSI TPEJICTABIICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAYyYHOT'O MO3HAHUS, CTPOCHUH, MHOTOOOPa3uu U OCOOECHHOCTSIX JKUBBIX
CUCTEM PA3HOr0 YPOBHS OPTaHM3aLMH, BBIIAKOIINXCA OTKPBITHIX U COBPEMEHHBIX
HCCICAOBAHUSIX B OMOJIOTHH;

dopMupoBaHUE y OOYYaIOLIUXCS IO3HABATENIbHBIX, HHTEJUIEKTYyaJIbHbIX U
TBOPUYECKHX CIIOCOOHOCTEH B MpOIECCe aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUY HAYYHBIX B3IJISI0OB, UIEH M TIOJXOJOB K H3YYEHUIO YKUBBIX CHCTEM
Pa3HOro YpOBHS OpraHu3alluy;

CTAaHOBJICHHE Yy oOOydarommxcs oO0mel KyiabTypbl, (YHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHSATH U OLICHUBATH SIBJICHHS OKPY>KAIOIIETrO
MUpPa KUBOW MPUPOJIBI HA OCHOBAHWY 3HAHUH U OTIBITA, MOTYYEHHBIX IPH U3YIECHUU
Onooruu;

dbopMupoBaHuE Yy OOYy4YaIOIIUXCS YMEHHMH WUIIOCTPUPOBATh 3HAUYCHHE
OMOJOTMYECKUX 3HAHUW B TMPAKTHUYECKOW JCSATEIBHOCTH YEJIOBEKAa, pPa3BUTUHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOYKHOCTH ITO3HAHMSI YEIOBEKOM >KHBOMU
IPUPO/IbI, HEOOXOIUMOCTH OEPEKHOI0 OTHOILIEHUS K HEM, COOMIOAECHUS ATUYECKUX
HOPM TP NPOBEICHNUN OMOIOTMYECKUX UCCIICIOBAHMIM;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUM JUIsl TIOBBILIEHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYpPbI, 1Sl POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

NpUMEHEHUE TPUOOPETEHHBIX 3HAHUM U YMEHUI B MOBCEIHEBHOW JKU3HU IS
OLICHKH IOCJIEICTBUM CBOEM JNEATENBHOCTH II0 OTHOLIEHHIO K OKPYKAIOIIEH Cpere,
COOCTBEHHOMY 3/10pOBbIO, OOOCHOBaHME U COOJIIOJCHHE Mep NPOPUIAKTUKI
3a0oseBaHU.

B cucreme cpennero oOmiero obpazoBanust «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SIBIISIETCS 00S3aTEeNbHBIM yUE€OHBIM MPEIMETOM, BXOMISIINM B
COCTaB MPeAMETHOMN 00nacTh «EcTeCTBEHHO-HAYUHbIE PEMETHI.

Jlnst u3yuenust OMoJa0ruu Ha 6a30BOM YPOBHE Cpe/IHET0 0011ero o0pa3oBaHus
otBoauTCs 68 yacoB: B 10 kitacce — 34 vaca (1 yac B Henerro).



COJEPXAHME OBYYEHUA
10 KIJACC

Tema 1. buosiorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OHONOTUU ¢ OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTUMHU €CTECTBEHHBIMU HayKamH, (uinocoduei, 3TUKOM, I3CTETUKON U MPaBOM.
Ponpb Ouonorun B opMHUpOBaHUM COBPEMEHHOW HAYYHOM KapTUHBI Mupa. Cuctema
OMOJIOTMYECKHUX HAYK.

Metobl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOICHHUE, SKCIIEPUMEHT, OMKMCAHUE,
U3MepeHue, Kilaccupukauus, MOJeIUpOBaHKMe, CTaTHCTHYecKas o00paboTka
JTAHHBIX ).

JdeMoHcTpanuu:

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

Tabnuuel v cxeMbl: «MeToAbl MO3HAHUS KUBOU TPUPOIBI.

JlaGopaTopHble U NpaKkTHYecKue padoThl:

[Ipaktnueckass padora Ne 1. «cnonp30BaHHE pa3IWYHBIX METOIOB IPHU
U3YYEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

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

CgoiicTBa OMOCHCTEM U UX pa3HOOOpaszue. Y POBHU OpraHU3alMU OMOCUCTEM:
MOJIEKYJIAPHBIM, KJICTOYHbIM, TKAHEBbIM, OPraHU3MEHHBIM, NONYJISALUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOreOoneHOTHISCKHI ), OMOC(EpHBIH.

JdeMoHcTpanuu:

Tabmuipl U cxeMbl: «OCHOBHBIE MPU3HAKKU KU3HUY», «YPOBHHU OpraHHU3alUU
YKABOU TIPUPOIBI.

O6opynoBanue: mozenb Moaekyisl JTHK.

Tema 3. XumMnuecKkni COCTaB U CTPOEHHUE KJIETKH.

XUMHUYECKUM COCTaB KIETKH. XHMHYECKHE DIIEMEHTBHI: MaKpOJJIEMEHTHI,
MUKpPO3JeMeHThl. Bojla 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpPaAIbHBIX BemlecTB B KkieTke. llomnepkanue
OCMOTHYECKOro OasiaHca.

benku. CoctaB U crpoeHne O€IKOB. AMUHOKHCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnmblie 1 3aMEHUMbIE AMUHOKUCIIOTBI. AMUHOKHCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOW MOJEKyJbl (NEepBUYHAS, BTOPUYHAS, TpPETHUYHAs U
YeTBEpPTUYHAs CTPYKTypa). XHMHUYECKHE cBoiicTBa OenkoB. buonoruueckue
GbyHKIIMN OEITKOB.



depMeHTHI — Ononornyeckne Karanuzatopsl. CTpoeHne pepMeHTa: akTUBHBIH
HeHTp, cyoctpatHas crneuuduuHocts. Kodepmentsl. Butamuubel. Otaunuwms
(epMEHTOB OT HEOPraHUYECKUX KaTaIu3aTOPOB.

VYrneBonbl: MOHOCaxapuabl (INII0K03a, prud03a U 1e30Kkcupud03a), Aucaxapuisl
(caxapo3a, JIaKTO3a) MW IIOJMCaxapuibl (Kpaxmaj, TJIMKOTeH, IEJII0I03a).
buonoruueckue GyHKIMHU YriIeBOIOB.

Jlunuasl:  Tpurauuepuasl, Qochonunuasl, crepouabl. [ 'UapoduIBHO-
rugapodoOHbIe  cBoiicTBa. buonormdyeckue ¢yakuun JumunoB. CpaBHEHUE
yTJIEBOJOB, OCIKOB U JIUMHIOB KaK HCTOUHUKOB YHEPTUH.

HyxknennoBeie kucnorsl: JHK wu PHK. Hykneotuasl — MOHOMEpHI
HyKiIernHOBbIX KUCIOT. Ctpoenue u ¢pynkuuu JJHK. Crpoenune u pynkmuun PHK.
Buner PHK. AT®: ctpoenne u GpyHKIIH.

[utonorus — Hayka o kierke. Kiierounas reopus — npuMep B3aUMOAEHCTBUS
uaeil 1 pakToB B HAYYHOM MO3HAHUU. METO/Ibl U3YUYEHHUSI KIETKH.

Krerka kak nienoctHas xkuBas cucrema. OOume Npu3HaKky KIETOK: 3aMKHYTasl
HapyxHass MmemOpana, monekynbl JIHK kak reHermueckuit ammapar, cucrema
cUHTe3a Oernka.

Tunbel KJIETOK: »yKapuoOTHYecKass W mpokapuotuyeckas. OcoOEHHOCTH
CTpOEHHUsI TpoKapuoTHyecKol kieTku. Kierounas crenka Oaktepuil. CTpoeHme
AYKapUOTUYECKOW KJIeTKU. OCHOBHBIE OTJIUYUSL PACTUTEINBHOM, >KUBOTHOM U
IrpUOHOM KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, MJIMKOKAIUKC, UX
dbynkiuu. [Inazmarnueckas memOpana, e€ cBoiicTBa u GpyHkiuu. [luTomnasma u eé
opranouipl. OnHoMemOpannbie opradHounbl kietku: OIIC, ammapatr [Nombmxw,
au30coMbl. [lonmyaBTOHOMHBIE OpPraHOWABl KJIETKH: MUTOXOHJPWH, IUIACTHUJIBL.
[Tpoucxoxenne MUTOXOHIApUM u mnactua. Buasl mmactun. HememOpanHbie
OpraHOWJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTpP, IEHTPUOIU, PECHHUUKH,
KIyTUKU. QyHKIIMY OPraHOUAO0B KIETKU. BKIITOUeHUsI.

SAnpo — perynsaropHblii HeHTp KieTku. CTpoeHue spa: siaepHas 000JI0UKa,
KapuoIuia3mMa, XpOMaTHH, SAPBIIIKO. X POMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHCcTpanuu:

[Toptpersl: A. JleBenryk, P. I'yk, T. [lIBann, M. Illnelinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

Junarpammel: «PacripeneneHne XuMAYECKUX 3JIEMEHTOB B HEXKUBOU ITPUPOAELY,
«Pacrpenenenne XuMAYECKUX 3JIEMEHTOB B dKUBOU IPUPOAE.

Tabmuupsl u cxemsl: «llepuoanydeckass TabIUIA XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHre MOJIeKyJbl BOJIbI», «brocunTes Oenkay», «CTpoeHue MoJIeKyJibl Oenkay,
«Crtpoenne pepmentay, «Hyxnennossie kucnotsl. JJHK», «Ctpoenne momnexyssl



AT®y», «CtpoeHne 2yKapuOTHYECKOM KIIETKMW», «CTPOCHUE KUBOTHOU KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKH», «CTpOEHHE MPOKAPHUOTUYECKOM KIIETKWY,
«CTpoeHue sapa KIeTKu», «YTIeBObI, «JIunuas».

OOGopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHWE JJIS IPOBEIACHHUS
HAOJIFOICHUA, W3MEPEHM, SKCIEPUMEHTOB, MHUKPONIpPENapaThl pPaCTUTEIHHBIX,
YKUBOTHBIX U OaKTEpUATBLHBIX KIIETOK.

JlaGopaTopHblie n nNpakTH4YecKue padorTbl:

JlaGoparopHass pabora Ne 1. «l3ydeHue KaTadIUTHYSCKOM aKTHBHOCTH
dbepMeHTOB (Ha TpUMEPE aMIJIa3bl WK KaTajiasbl).

JlabopatopHass pabora No 2. «M3ydeHue CTpPOEHHUS KIETOK pACTCHHIA,
KUBOTHBIX U OaKTepHil MO, MUKPOCKOIIOM Ha TOTOBBIX MHUKpOINpenaparax M HX
OMHUCAHUE.

Tema 4. ) Ku3HeneATeJIbHOCTb KJIETKH.

OOMeH BelIecTB, WKW MeTa0oIu3M. ACCUMUIIALNS (TUTACTUYECKUN OOMEH) U
JTUCCUMMWISIUS (SHEPreTUYecKuii OoOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
MeTabonu3zma. Ponb 3aKOHOB COXpaHEHUS BEIIECTB M DHEPrMU B TOHWMAaHHU
MeTaboau3ma.

Tunbel oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbIit. Ponb GpepmeHTOR B
0OMEHE BeIlleCTB U MPEBPAIICHUH YHEPTUH B KIIETKE.

®orocunte3. CeroBas u TeMHOBas (a3bl (GoTocuHTe3a. Peakiu
dbotocunTeza. DPphekTuBHOCTh (HOoTOCHUHTE3a. 3HaUCHHE (DOTOCUHTE3A ISl KUZHU
Ha 3emuie. BnusiHue ycnoBuii cpeabl Ha (OTOCHHTE3 M CIIOCOOBI MOBBILLIEHUSI €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XEeMOCHHTE3UPYIONHe OaKkTepru. 3HAYCHHE XEMOCHHTE3a JIJIs
YKU3HU Ha 3eMIIE.

DHepreTruueckuii oOMeH B KJeTke. PaciuersieHue BelIecTB, BBIACICHHUE U
AKKyMYJIUPOBAaHHE SHEPTUU B KIIETKE. DTarbl JHEPTEeTUIECKOr0 oOMeHa. | TruKkonms.
Bpoxenue u ero Buabsl. KucimopogHoe OKUCIEHUE, WU KIETOYHOE JbIXaHUE.
OxkucnurensHoe GocopunupoBanne. IPHEKTUBHOCTh IHEPrETUIECKOr0 0OMEHa.

Peaknun wmatpuuyHoro cuHre3a. [enernueckas wuHbpopmanus u JIHK.
Peanuzammst reHerudeckoil mHpopManumu B KJIETKE. [ €HETWYECKHUU KOA U €ro
cBoiicTBa. Tpanckpunuusa — Mmatpuunslii cuaTe3 PHK. Tpancnsauus — OnocuHTes
Oenka. Ortanbl TpaHcasuuu. KomupoBanwe amMuHOKUCIOT. Ponb pubGocom B
OouocuHTese Oenka.

Hexknerounsie ¢popMmbl sxu3Hu — BUpychl. ctopust oTkpeitus Bupycos (1. .
NBanoBckuit). OCOOEHHOCTH CTPOCHHMSI U JKM3HEHHOTO IUKJIa BHUPYCOB.
bakrepuodaru. bone3snu pacTeHui, >KMBOTHBIX U YEJIOBEKA, BbI3bIBAEMBIC
Bupycamu. Bupyc nmmyHoneduinura yenoeka (BUY) — Bo3oyaurens CITM/]a.



OOpaTHas  TpaHCKpuUIlMs, peBepraza W  uHTerpasa. lIpodumaktuka
pacrpocTpaHeHUs BUPYCHBIX 3a00I€BaHUIA.

JlemoHcTpanum:

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

Tabmumpl B cxembl: «Tunbel muTaHus», «Metadboausm», «MHTOXOHIAPHIY,
«IHepreTudeckuii oOMen», «Xiopormiacty, «Dorocunte3», «Ctpoenue JJHK»,
«CTpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTuueckuili Koy,
«Bupycer», «bakrepunodarn», «Ctpoenune u xu3HeHHbIN nukia Bupyca CIIN/a,
0akrepuodaray, «Permnukanus [JHK».

O6GopynoBanue: Moaenu-antukanuu «Yapoenue IHK u Tpanckpumimsy,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, win KU3HEHHBIM LUKN kieTku. WHTepdaza u MuTos.
[Iponecchl, mpotekatonue B uHTepdaze. Perukanus — peaxkiys MaTpUYHOTO
cunteza JIHK. Crpoenne xpomMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JIuuionHeli W TAIUIOMJIHBIM ~ XpPOMOCOMHBIE  HAOOpBL.  XpOMaTHUJIBI.
[{uTonornuyeckue OCHOBBI PAa3MHOKEHUS W  HWHIMBUIYAJIbHOTO Pa3BUTHSA
OpPraHu3MOB.

Henenue kierku — muto3. Craauu muto3a. IIpouecchl, mpoucXoasdiue Ha
Pa3HBIX CTAJIUSIX MUTO3a. BUOJIOrHYeCKUid CMBICT MUTO3A.

[Iporpammupyemasi THOEINb KJIETKH — aroITo3.

DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U nonoBoe. Bunpl 6ecmnonoro
Pa3sMHOXEHUS: JICJICHUE HAJABOE, I[IOYKOBAHUE OJIHO- W MHOI'OKJIETOYHBIX,
CIIOpo0oOpa30BaHNE, BETETATUBHOE pa3MHOkKeHUE. MICKyccTBEeHHOE KIOHHPOBAHUE
OpPraHu3MOB, €0 3HAYEHUE JIJIS1 CEJICKIINU.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYUS OT OECIIOIO0TO.

Meiio3. Cragun meito3a. IIponecchl, mpoucxoisiiue Ha CTaAusX Meio3a.
[ToBenenne xpomocom B Meno3e. KpoccunroBep. buonormdeckuid CMBICT H
3HAYEHHUE MEHo03a.

['amerorenes — mpoliecc 00pa3oBaHUsA TOJOBBIX KJIETOK Y JKHWBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKU W sSMYHUKU. OOpa3oBaHWE W Pa3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrnepMaTo30u[, SHUIEKJIeTKa) — CIepMaToreHe3 M OBOTCHES.
OcoOeHHOCTH CTPOEHUSI SAMICKIETOK U crepMaTo30uaoB. OIIOg0TBOpPEHUE.
[TapTenorenes.

NunuBunyanbHoe pa3BuThHe (OHTOTreHe3). OMOpPHOHAIBHOE Pa3BUTHE
(aMOpuorenes). Jtanbl SMOPUOHATBHOTO PA3BUTHUS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOjeHue, racTpyisiuus, opraHoreHes. IloctamOpuoHanbHOe pa3BuTHE. THITbI
NOCTAIMOPUOHANILHOTO PAa3BUTHUSA: TpPsSMOE, HemnpsMoe (JIMYMHOYHOE). BnusHue



cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YPOICTBA.

Poct u pasButue pacrenmii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHHU, CTA/IUU PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuupl U cxembl: «DPOpMbl Pa3MHOXKEHHUS OPTraHU3MOBY, «JIBoitHOE
OIUIOJOTBOPEHUE Yy IIBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOXEHUE
pacteHuit», «Jlenenne kneTku Oaktepuity, «CTpoeHHE TIONOBBIX KIIETOKY,
«Ctpoenue xpomocombl», «Kierounbrii nukny, «Pemnukamus JJHK», «Mutos3y,
«Meinosz», «lIpsmoe u HenpsAMoe pa3BUTHUEY, «I aMeTOreHe3 y MIIEKOMUTAIOIINX U
yenoBeka», «OCHOBHBIE CTaJIUA OHTOT€HE3a».

OO6opynoBaHue: MHUKPOCKOTI, MUKPOTIpEnapaThl «CriepMaTo30uibl
MJICKONIUTAIOIIETO», «SHIeKneTka MiaekonuTarnero», «KapuoknHes B KieTKax
KOpEIlKa JyKa», MAarHUuTHas MOJAENb-anmuiukanus «Jlenenue KIeTku», MOJIEeIb
JIHK, monens meTtadha3HON XPOMOCOMBI.

JlaGopaTopHble 1 NpakTHYecKue padoThl:

Jlabopatopnass pabora Ne 3. «HaOmroneHue MHTO3a B KJIETKAX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpPOMpPENnapaTax».

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

Tema 6. HacsieICTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reneTuku. Mictopus pa3BUTHS reHETUKHU. Poib nuromoruu
¥ SMOpPHOJIOTHH B CTAaHOBIICHMM T€HETHUKH. BKiIam pocCHMCKUX W 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETHUKU. MeToApl TEeHETHKU (TUOPUI0IOTUYECKUH,
IUTOI€HETUYECKUI, MOJICKYISIpHO-TeHEeTH4YeCKUii). (OCHOBHbIE T'E€HETHUECKHUE
noHATHA. ['eHeTnueckas CHMBOJIMKA, UCIIOIb3yEMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEJIOBAHUS MPU3HAKOB, YCTaHOBJIEHHbIE . MeHnuenem.
MonorubpuHoe CKpeuBaHue. 3aKOH €AuHOo00pa3uss THOpPUIOB TEPBOTO
nokoJjenus. [IpaBuiao 1OMUHUPOBaHUsS. 3aKOH PacUICIUICHUs MPU3HAKOB. [ nnores3a
YuCTOTHI raMeT. [1oTHOE ¥ HeMoIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpeniuBaHue. 3aKOH  HE3aBUCHMOTO  HACIEIOBaHUS
npu3HakoB.  lluToreHernueckue  OCHOBBI  JAUTHOPUIIHOTO  CKPEIIUBAHMS.
AHanu3upymoliee ckpeimnBanue. Mcrnoap30BaHe aHAUTM3UPYIOIIETO CKPEITUBaHUS
JUTSI OTIpE/IeTICHUs TEHOTUITA OCOOH.

CuerienHoe HacnenoBaHue npu3HakoB. Pabora T. Moprana mo crierieHHOMY
HaCJIEIOBAaHUIO TeHOB. HapyllieHre clierieHrs FeHOB B Pe3YJIbTaTe KPOCCUHTOBEPA.

XpOoMOCOMHas TEOPHs HACIEICTBEHHOCTH. [ eHeTudecKkue KapThl.



I'enernka mosa. XpoMOCOMHOE ONpENENeHrne nojia. AyTOCOMBI U TOJIOBBIE
XpoMocoMbl. ['omoramernsie M reTeporaMeTrHnle opraHu3mbl. HacnempoBanue
MIPU3HAKOB, CLIETUIEHHBIX C TTOJIOM.

N3menunBOCTh. BUbl ”3MEHYMBOCTHU: HEHACIICACTBEHHAS U HACJIEACTBEHHAS.
Ponmp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTHKA
MOAUGUKAIIMOHHONW U3MEHUYUBOCTH. BapuaimoHHbIN psijl 1 BapualluOHHAS KPUBas.
Hopma peakunu npusHaka. KolnuecTBEHHbIE M KaueCTBEHHBIE MPU3HAKU U HX
HOpMa peaknuu. CBolicTBa MOAM(PUKAITMOHHON N3MEHIMBOCTH.

HacnencrBennasi, Wid TEeHOTUIIMYECKasi, W3MEHUYHUBOCTh. KoMOMHATHBHAas
U3MEHUYMBOCTh. Meiio3 ¥ TOJIOBOM TMpolecc — OCHOBAa KOMOWHATHUBHOM
U3MEHYMBOCTU. MyTalimoHHasi n3MEeHUUBOCTh. Kiaccudukanust MmyTaiuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa 1 mpuauHbl MyTaruii. MyTareHabie (paxTopshl.
3aKOH F'OMOJIOTMYECKHX PSAJO0B B HacJIeACTBEHHON n3MeHunBocty H. . BaBumnoga.

Buesnepnast HacieACTBEHHOCTh U U3MEHUYHUBOCT.

I'enetuka yenoBeka. Kapuorumn uenoBeka. OCHOBHbIE METOAbI TEHETHKH
YyeJI0BeKa: reHeaJIOTMYECKUM, OJTM3HEIIOBBIN, IIUTOrCHETHYECKUH, OMOXUMHUYECKHH,
MOJIEKYJIAPHO-T€HETUYECKUM. CoBpemMeHnHoe ONIPEACIICHUE TE€HOTHIIA:
MIOJIHOTEHOMHOE CEKBEHHPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE€ C MOMOUIBIO
[1I1P-ananu3a. HacneacTBeHHble 3a00jeBaHMsS YEJIOBEKA: TI'CHHBIC OOJIC3HH,
00JIe3HH C HACJEICTBEHHOW MPENPacoiOKEHHOCThIO, XPOMOCOMHBIC OOJIE3HHU.
Comatnueckue W TreHepaTuBHble MyTauud. CTBONOBbIE KieTKU. [IpuHIUIBI
3I0pOBOr0 00pa3a KU3HU, TUArHOCTUKHU, MPOPUIAKTUKU U JICUEHUSI T€HETUYECKUX
Oosne3Hell. MenuKo-reHeTUYECKOe KOHCYIbTUPOBAHHWE. 3HAUCHUE MEIUITMHCKOMN
TE€HETUKU B MPEAOTBPAICHUU U JICYCHUU T€HETUYECKNX 3a00JIeBaHUI YEIOBEKA.

JdeMoHCcTpanuu:

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

Tabnuibl U cxembl: «MOHOTUOPUIHOE CKPEIIMBAHUE U €T0 [IUTOT €HETHYEeCKast
OCHOBA», «3aKOH PACIIECIJICHHS U €r0 HUTOMCHETUYECKAask OCHOBAY, «3aKOH YUCTOTHI
ramery, «lurubpuanoe ckpenmBanuey, «L{uronoruueckue OCHOBBI TUTUOPUTHOTO
CKpemuBanuay, «Menosy», «BzanumoaencTBue aaielbHbIX T€HOBY, «I eHeTnueckue
KapThl PACTCHUH, )KUBOTHBIX M 4YEIIOBEKa», «l'€HeTHMKa moiiay, «3aKOHOMEPHOCTHU
HACJIEIOBaHU, CIIEIUIEHHOrO C MOJIOM», «KapHOTUIBI 4elOBEKA U YKUBOTHBIX»,
«Buapl m3meHunBocTH», «MoaudukamoHHas U3MEHYMBOCTHY», «HacnemoBanwue
pesyc-dakropay, «['eHeTruka rpynm KpoBu», «MyTarimoHHasi U3MEHUYHUBOCTH.

OGopynoBanue: Mojaenu-anmMKkauud «MOHOTHOPUAHOE CKpELIMBaHUEY,
«Henonnoe nomuHupoBanuey, «Jurnbpunnoe ckpemmBanuey», «llepexpéct
XPOMOCOM», MUKPOCKOIT U MUKpoTpemnapaTt «/Ipo3odunay» (Hopma, MyTaiuu GopMbl
KPBUIBEB M OKPACKH TeJa), repdapuii «I opox MmoceBHOW.



JlaGopaTopHble U IpaKkTH4ecKre padoThbl:

JlabopatopHast pabora Ne 5. «/3yueHue pe3yabTaToOB MOHOTMOPHIHOTO U
JUTHOPUAHOTO CKPEIMBAHUS Y JPO30(HIIbI Ha TOTOBBIX MUKpPOIpEnapaTaxy.

JlaGopartopHas padora Ne 6. «M3ydueHne MoauUKAITMOHHON H3MEHUYMBOCTH,
MIOCTPOEHHUE BAPUALIMOHHOIO Psiia U BAPUALIMOHHOW KPUBOM.

JlabopatopHast pabora Ne 7. «AHanu3 MyTauu y Apo30(uiabl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

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

Tema 7. Cenekuust opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuysi Kak Hayka M Ipolecc. 3apOXKACHUE CENEKIUU U JTOMECTUKALMSL.
VYuenue H. U. BaBusoBa o ieHTpax MpOUCXOKIECHUSI © MHOTOOOpa3usi KyJIbTYPHBIX
pactennii. LIeHTpbl NponcxX0KAeHUS JOMAIIHUX KUBOTHBIX. COpT, TOPOJa, IITAMM.

CoBpeMeHHbIE METOIbI CcelneKUUU. MacCoBbI U MHAMBUAYAJIbHBINA OTOOPHI B
CEJICKIMU DPACTEHUM M JKMBOTHBIX. OIlEHKa 3KCTepbepa. biIM3KopoACTBEHHOE
cKpemrBaHue — WHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHCTHIX JIMHUH.
I'erepo3uc, wnu rubpuanas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIUHT.
Otnanénnas rudpuauzanus u e€ ycnexu. IcKyccTBEHHBIA MyTareHes v noxy4eHue
HOJIUIUIONI0B. JIOCTHXKEHUS CEeNEKIUNA PACTEHUH, )KUBOTHBIX 1 MUKPOOPIraHNU3MOB.

buorexHonmorusg Kak oTpaciib MPOW3BOACTBA. ['€HHAas WH)KEHEpHUs. JTallbl
co3ganust pexkomOuHantHod JIHK wu Tpancrennsix opranusmon. Kierounas
uHxkeHepud. Kiierounble KyapTypbl. MUKPOKIOHAIBHOE PAa3MHOXKEHUE PACTEHUU.
KiioHupoBaHue BBICOKONPOAYKTUBHBIX CEJIBCKOXO3MCTBEHHBIX OpPraHU3MOB.

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

[Toptpersr: H. U. Basunos, U. B. Muuypun, I'. JI. Kapneuenko, M. .
NBaHoB.

Tabmuipl U cxembl: Kapra «lleHTphl MNPOUCXOXKIEHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuin», «Ilopoapl 1OMalIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX
pacrenunity, «OtnanéHras rudpuausamnusy», «Padorsl akagemuka M. ®@. MiBanoBay,
«ITonumnougusa», «OObEKTbl OuoTexHONOTUU», «KieTouHble KyJabTypbl U
KJIOHHpOBaHue», «KOHCTpynpoBaHue 1 MEPEHOC TEHOB, XPOMOCOMY.

OO6opynoBaHue: MYJISDKH TUIO0B M KOPHEILIOAO0B TUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuii «CenbCKOX03IUCTBEHHBIC PACTCHUSY.

JlabopaTopHble ¥ IpaKkTHYecKne padoThbl:

Okckypcuss «OCHOBHBIE METOJbl W JOCTWKEHUSA CEJIEKIIMM PACTCHUW U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIHIO, MJIEMEHHYIO bepmy,



COPTOUCHBITATEIbHBIM  y4aCTOK, B TEIUIMYHOE XO34ICTBO, J1a0OpaTOPHUIO
arpOyHHMBEPCHUTETA UM HAYYHOT'O LIEHTPA)».



INIAHUPYEMBIE  PE3VIJIBTATBI OCBOEHUSA [TPOIT'PAMMLBI 110
BUOJIOTUM HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBILIEI'O
OBPA30OBAHNMA

Cornacio ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUS K pe3yJibTaTam
OCBOCHHUs OOYyYaIOIIMMHUCA TIporpaMM cpeaHero oOmero  oOpa3oBaHMS:
JUYHOCTHBIM, METAMPEAMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMUYHOCTHBIX pE3yJIbTaTOB OCBOCHHUS Npeamera «buomorus»
BBIJICJICHBI CJICAYIOIINE COCTABJISIONINE: OCO3HAHWE OOYYAIOIIMMHUCST POCCHUHCKOMN
IPKJAHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpENENCHUI0, HaJIWM4Me MOTHBAIMM K  OOy4YeHHI0  OHWOJIOTHuH,
IIEJICHATIPABIICHHOE DPAa3BUTHE BHYTPEHHUX YOEKICHUN JMYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEH W MCTOPHYECKUX TPATUIIUN DPa3BUTHS OHOIOTHIECKOTO
3HaHMSI, TOTOBHOCTh U CIHOCOOHOCTH OOYYarouIuxcsi pyKOBOJACTBOBAThCS B CBOEH
JIESITENHbHOCTA I[EHHOCTHO-CMBICIIOBBIMU ~ YCTAaHOBKAMH, TMPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO O0pa3oBaHWs, HAIWYUE OSKOJOTHYECKOTO TPaBOCO3HAHMS,
CIIOCOOHOCTH CTAaBUTh IICJIM U CTPOUTD KU3HCHHBIE TUTAHEI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHHS Mpeamera «buonorus» gocTurarorcs B
€IMHCTBE Y4YEOHOW ¥ BOCIUTATEIHHOM JCSATEIBHOCTM B COOTBETCTBUHM C
TPaJAUIIMOHHBIMU POCCUMCKUMHU COIMOKYJITYPHBIMU, HCTOPHUYECKUMHU U JTYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSMH, MPUHSATHIMH B OOIIECTBE IMpaBHIAMH W HOpPMaMH
MOBEJCHUSI U CIIOCOOCTBYIOT TPOIECCaM CaMOIIO3HAHMSI, CAMOBOCIIMTAHHS U
CaMOpa3BUTHUS, PA3BUTUA BHYTPEHHEH TIO3UIIMU JIMYHOCTH, TMAaTPUOTH3MA,
YBOXEHUS K 3aKOHY W MPABOIMOPSJIKY, YEIOBEKY TPyAa M CTapIiieMy MOKOJICHHUIO,
B3aMMHOT0 YBa)K€HHUs, OEpPEXKHOT0 OTHOIICHUS K KYJIbTYPHOMY HACIEAHIO0 H
TpaJMIIMsIM MHOTOHAIlMOHATBHOTO Hapona Poccuiickoit deneparuu, mpupoae u
OKpYXaroUIeH cpele.

JIM9HOCTHBIE pE3yJbTaThl OCBOCHUS Yy4yeOHoro mpeamera «buomorus»
JOJIKHBI OTPaXkaTh TOTOBHOCTh M CLIOCOOHOCTH 00YUYaIOIIUXCS PYKOBOJICTBOBATHCS
c(hOpMHpPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpHEHTAIlU{, TO3UTHBHBIX BHYTPEHHUX  YOCXKICHUH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
OTbITA U OTBITA JICITEIILHOCTH B IPOIIECCE peaiu3allii OCHOBHBIX HAIPaBJICHHI
BOCIIUTATENILHON JESTENHHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kaaHCKOro BOCIMTAHUSA:

c(hOpMHPOBAHHOCTH TPAKIAHCKOHN MO3UIIMHA 00YJaOIIEerocss Kak aKTHBHOTO U

OTBETCTBEHHOTI' O WJIEHA POCCUIMCKOr0 OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00513aHHOCTEH, YBAXKEHHE 3aKOHA
Y TIPaBOMNOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JAEATETLHOCTU IIPH CO3/IaHUU YUEOHBIX
NPOEKTOB, PEIICHUH Yy4YEeOHBIX U TO3HABATENbHBIX 3a7a4, BBITOJHEHUHU
OMOJIOTUIECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UILIMIO [0 OTHOIICHUIO K
SIBIICHUSIM COBPEMEHHOM KM3HU U OOBSCHATD €€;

YMEHHUE YUYUTHIBATH B CBOHMX JEHCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHUCTBUS JIIOJEH C Pa3HbIMU YOCKIACHUSMU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIIOIHEHUS
y4eOHBbIX, T[O3HABATEIIbHBIX M MCCIENOBATEIbCKUX 3aJlad, YBaKUTEIbHOIO
OTHOIIEHHUS K MHEHUIO OIIMOHEHTOB MpHU OOCYXICHUU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOT0 CO/ICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESATENbHOCTH;

2) NATPUOTHUYECKOT0 BOCTIUTAHUS

c(hOopMUPOBAHHOCTb POCCUNUCKON rpakIaHCKON MEHTUYHOCTH, TATPUOTU3MA,
YBAKEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH niepe PoauHoil, ropoctu
3a CBOM KpaH, CBOK PoauHy, CBOM S3BIK M KYJIbTYpPY, HPOLLIOE U HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapojaa Poccuu;

LEHHOCTHOE OTHOIIIEHUE K TMIPUPOAHOMY HACJIEIUIO U MAMSATHUKAM TPUPOJIbI,
NOCTHKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWONOTWH, TOHWMAaHUS 3HAYCHHUS OWOJOTUU B TO3HAHWHM 3aKOHOB
MPUPO/JIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTr'0 OOIIIEeCTBA;

uaeiiHas yOeXIE€HHOCTh, TOTOBHOCTh K CIy)KeHHMIO W 3ammre OTedecTsa,
OTBETCTBEHHOCTH 32 €r0 Cyas0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUMCKOr0 HApO/Ia;

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

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJa B MOCTPOCHUE YCTOMUYUBOTO OYIYIIIEro;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJUTENSM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusIMu HapooB Poccuu;

4) 3¢TeTUYEeCKOIr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYAsi ICTETUKY OBbITa, HAY4YHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUN;



NOHMMaHUE 3MOLMOHATBHOTO BO3JEHCTBUS KUBOM IPUPOBI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIPDOKEHHMIO B Pa3HbIX BHUAAX HCKYCCTBa, CTPEMJICHUE
NPOSBIIATH KAUeCTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnUTAHHMA, (POPMHMPOBAHUS KYJIbTYPbI 3[0POBbS M
IMOIMOHAJILHOIO 0J1ar0MOTyYHsi:

MOHUMAaHME U peau3alius 3J0pOBOro U 0€30MacHOro o0pasa KU3HH (310pOBOE
nUTaHue, COOJII0IEHUE TUTUEHNYECKUX MPABUIT U HOPM, cOaTaHCUPOBAHHBINA PEKUM
3aHATUA W OTHBIXa, pEryspHas (Qu3nMyeckass aKTUBHOCTb), OepexHOro,
OTBETCTBEHHOI'0 U KOMIIETEHTHOI'O OTHOIIEHHS] K COOCTBEHHOMY (DU3MYECKOMY U
NICUXUYECKOMY 3]I0POBBIO;

NOHMMAaHUE I[EHHOCTH TMPaBWJI HHIUBUIYAIBHOTO M  KOJJIEKTUBHOIO
0€30MacHOro MOBEJAEHHS B CUTYaIUsIX, YTPOKAIOIINX 3J0OPOBBIO U KU3HH JIIOJIEH;

OCO3HAHHME MOCIEACTBUN M HENPHUITUS BPEAHBIX NPUBBIYEK (YHOTpPEOICHHS
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

6) Tpy10BOr0 BOCIUTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE [IEHHOCTH MAacTEPCTBa, TPYIAOIIO0HE;

TFOTOBHOCTh K AaKTHUBHOM J€ATEIbHOCTU TEXHOJIOTMYECKOH M COLMAIbHON
HANPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBIINIOJIHATB TAaKYIO JIE€ATEIbHOCTD;

UHTEpEC K Pa3InYHbIM cdepaM NmpodhecCHOHATBHON AESTeNbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun MW PeaTn30BbIBAThH
COOCTBEHHbIE KU3HEHHbIEC TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3OBaHMI0O U C€aMOOOpPa3OBaHUIO Ha
MIPOTS)KEHUU BCEN KU3HU,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHHE K MIPUPOE KaK UCTOUHUKY KU3HU
Ha 3eMJIe, OCHOBE €€ CyILlECTBOBAHUS;

NOBBIILIEHUE YPOBHSA HKOJOTMYECKOM KYyJIbTYpbl: NPHOOPETEHHE ONBITA
IUIAHUPOBAHUSA TMOCTYNKOB M OLEHKM MX BO3MOXHBIX MOCIEICTBUNA IS
OKpYXarollen Cpebl;

OCO3HaHUE TJI00AJIBHOTO XapakTepa HKOJIOTMYECKUX MpOoOJeM U MyTed HxX
peLIeHMS;

CIIOCOOHOCTDH UCIOJIb30BaTh MPUOOpETaeMble TPU U3YUEHUU OMOJIOr MU 3HAHUS
M YMEHUS TpU pelIeHHH 1OpodsieM, CBSA3aHHBIX €  PAlMOHAJIbHBIM
OPUPOJONOIb30BaHNEM  (COOMIOJIEHMEe  MpaBWil  TOBEAEHUS B MPHUPOJE,
HANpaBJICHHBIX HAa COXPAHEHHE PABHOBECHS B JKOCUCTEMAaX, OXpaHy BHIOB,
AKOCHUCTEM, OHoChephl);



AKTUBHOE HENPUATHE AECUCTBUM, IPUHOCAIIMNX BPE OKPYKAIOIIEN PUPOAHON
cpene, YMEHHE MPOrHO3UPOBATh HEOJArOMpPUSTHBIE SKOJIOTHYECKHUE MOCIEICTBUS
MPEANPUHUMAEMBIX IEMCTBUH U NMPEIOTBpaIlaTh UX;

HaJINYUE PA3BUTOrO 3KOJOTMYECKOTO MBIIUIEHHUS], SKOJIOTHUYECKOU KYJIBTYPBIL,
OmbITa NEATEIbHOCTH JKOJIOTUYECKON HaIIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAaTbCA MMH B ITO3HABATEIIbHOW, KOMMYHUKATUBHOW U COLMAIBHOU
[IPAKTUKE, TOTOBHOCTHU K YYaCTHIO B IPAKTUYECKOU AEATEIBbHOCTHA 3KOJIOTUYECKOU
HaIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHUS:

c(hOpMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAaKTUKH, OCHOBAHHOTO Ha JIUAJIOre
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM W YHUTATEIBCKOW KYJNBTYPbl KaK CpPEICTBA
B3aUMOJICCTBUS MEXY JIFOJbMU U TTO3HAHUS MUPA;

NOHUMaHUe crneuu@uKkd OHOJIOTMM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMUpPOBAaHUY PALMOHATHHOTO HAYYHOTO MBIIUICHUS, CO3JaHWUU IIEJIOCTHOTO
npeAcTaBlIeHUs 00 OKpYKalollleM MHUpPE KaK O €IMHCTBE MPHUPOJIbI, YEIOBEKa U
o0lllecTBa, B TO3HAHWM MPHUPOJHBIX 3aKOHOMEPHOCTEM W PpEIICHUU IpolsIeM
COXPAaHEHHUS IIPUPOAHOTO PABHOBECHS,

yOSXKIEHHOCTh B 3HAYMMOCTH OWOJIOTHUU JJII COBPEMEHHOW ITMBUJIM3AIINH:
o0OecrieueHusi HOBOTO YPOBHSI Pa3BUTUS MEIUIIMHBI, CO3/JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh  pPECypcHbIE  NPOOJEMBbl  pPa3BUTHS
YeJI0BEUECTBA, MOMCKA MyTEeH BBIXO/a U3 TI00aJbHBIX YKOJIOTHYECKUX MPodIeM U
o0ecrieueHUs1  Mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
UCIIOJIb30BAHUIO MPUPOIHBIX pPEeCypcoB U (OPMUPOBAHUIO HOBBIX CTaHIAPTOB
YKU3HU;

3aMHTEPECOBAHHOCTh B TIONYYEHUHM OMOJOTMYECKUX 3HAHUM B LEJAX
MOBBIIIEHUST OOMLIEH KYJNbTYpbhl, €CTECTBEHHO-HAayYHONH TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAILHOW T'PaMOTHOCTU OOydarommxcs, (GopmMupyeMoi
IpU U3y4YE€HUU OMOJIOTHH;

IIOHMMAaHHUE CYUIHOCTH METOJOB MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTHM UCIIOJNb30BaTh IOJy4aeMble 3HAHWS [Ji1 aHalu3a W
OOBSICHEHUS SIBJICHUH OKPYXAIOIIEro MUpa U MPOUCXOAIINX B HEM M3MEHEHUH,
yMEHHE JelaTh OOOCHOBAaHHBIC 3aKIIOUECHHUS HAa OCHOBE HAay4yHBIX (DAaKTOB U
VMEIOIINUXCS JAHHBIX C LEJbIO IMOJYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS IS
penieHus npoodyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHUE LIEHHOCTH HAYYHOU JESTEIbHOCTH, I'OTOBHOCTH OCYIIECTBIISTH
MIPOEKTHYIO M UCCIEA0BATENBCKYIO IEITEIbHOCTh NUHANBUAYAIbHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPBIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUWA MO OHOJOrMU B
COOTBETCTBHHU C KU3HEHHBIMH MOTPEOHOCTSIMHU.

METAIIPEIJMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3ysbTaThl OCBOCHMS y4eOHOro mpeamera «buosaorus»
BKJIIOYAIOT: 3HAYUMbIe I (DOPMHUPOBAHHMS MHPOBO33PCHHS OOYUYArOITUXCS
MEXTUCIUIUTMHAPHBIE (MEKIIPEAMETHBIC) OOIIEHAYYHbIE TTOHITHS, OTPaKAIOIINE
IIEIOCTHOCTh HAyYHOW KapTHHBI MHpa H CIeNU(HUKy METOJ0B TIO3HAHMS,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIEeCTBO, YHEPTHUs, SBICHHE, MPOIIECC,
CUCTEMa, Hay4YHBIN (haKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBaHNe, HAOIOICeHNEe, U3MEPECHHE, IKCIIEPUMEHT U IPYTHX ), YHUBEPCATbHbIE
ydyeOHble JIeicTBUsS (ITO3HABaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYJISTHUBHBIE),
oOecrnieunBaromue GopmupoBanue GyHKIIMOHATHBHOW IPAMOTHOCTH M COIUATIBHOM
KOMIIETEHIIMM  OOYyYalOIIHUXCs, CIHOCOOHOCTh OOYYaroIIMXCsl  HCIOJIb30BaTh
OCBOCHHBIC MEKIUCITUTUTHHAPHBIC, MUPOBO33PEHUYECKHE 3HAHUS M YHUBEPCATHHBIE
ydeOHbIe IeWCTBUS B MIO3HABATEIILHOW U COIMAJIBHOM MPaKTHKE.

MeranpeaMeTHble pe3yJbTaThl OCBOCHHS IIPOrpaMMBbl CpEIHEro OOIIero
00pa30BaHus JTOJKHBI OTPaXaTh:

OBaageHne YHHUBEPCATbHBIMHU yuyeOHBIMU MO3HABATEJIbHBIMH
JIeMCTBUSIMM

1) 6a3oBbIe JJornYecKne JelcTBHSA:

CaMOCTOATETLHO  (OPMYNHpPOBAaTH W AKTyaIM3UpPOBaTh  MPoOIIeMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

UCIIONIb30BaTh TPH OCBOCHUHM 3HAHWUK TPUEMBI JIOTHYECKOT'O MBIIIICHUS
(aHayM3a, CUHTE3a, CPaBHEHHMSI, KiIIacCU(pUKAIIUHA, 000OIICHHUS), pAaCKPBIBATh CMBICIT
OMOJIOTUYECKUX TIOHATHH (BBIACTATH WX XapaKTEPHbIC MPU3HAKU, YCTAHABIINBATH
CBSI3U C IPYTUMHU TOHSITHUSIMH);

OMpENENATh IeMU JASATEIbHOCTH, 3ajaBas MapamMeTpbl W KPUTEPUU HX
TOCTIKEHUS, COOTHOCUTD PE3YJIBTATHI ACITEIIPHOCTH C TTIOCTABICHHBIMH IICTISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKHUE MOHATHUSA ISl OOBsICHEHUS (DAKTOB M SIBJICHUIA
YKUBOU TIPUPOJIBL;

CTPOUTH JIOTHUECKHUE PACCYyXJICHUS (MHIAYKTUBHBIC, JACTYKTHUBHBIC, IIO
AQHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TPOTHUBOPEUMS] B PACCMATPUBACMBIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBOJIBI M 3aKIIFOUCHUS;

MIPUMEHSATh CXEMHO-MOJIEIbHBIE CPEJICTBA JIJISl MPEICTABICHUS CYIIIECTBEHHBIX
CBSI3¢M W OTHOIICHUH B H3y4aeMbIX OHOJOTMYECKHX OOBEKTax, a TakKe
NIPOTUBOPEYHMA PA3HOTO POJA, BBISBICHHBIX B PA3JIMYHBIX WH(OPMAIMOHHBIX
HUCTOYHHKAX;



pa3pabaTbiBaTh IUIAH PELICHHUS NPOOJIEMbl C YY4ETOM aHajau3a MUMEIOLIUXCS
MaTepHAJIbHBIX U HEMAaTEepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIEITEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM IEATEIBHOCTH;

KOOPJAMHUPOBATH U BBIIIOJIIHATH pa0OTy B YCIOBUSAX PEaIbHOI0, BAPTYaJIbHOTO
U KOMOMHUPOBAHHOT'O B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE TeliCTBHS:

BJIAJIETh HABbIKAMH Y4E€OHO-UCCIEA0BATENBCKON U IPOEKTHON JIEATEIbHOCTH,
HaBbIKAaMU  pa3pelieHuss npodiieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PEUIECHUS MPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB TO3HAHNS;

UCIIOJIb30BaTh pa3IMYHbIE BUABl JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO
3HaHMS, €ro HWHTEpPHpETalH, MNPeoOpa3oBaHUI0 M NPUMEHEHUI0 B Y4e€OHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YUEOHBIX U COI[UATBHBIX IPOEKTOB;

¢bopMUpOBATH HAYYHBIN THUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METOJIaMU;

CTaBUTh M (opMyaupoBaTh COOCTBEHHBbIE 3aJayd B 00pa30BaTEIbLHOU
NEATENbHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyaJlM3MpOBaTh 3ajady,
BBIIBUTATh TUNOTE3Y €€ pellleHUs, HAXOAUTb apTYMEHTHI ISl J0Ka3aTEIbCTBAa CBOMX
YTBEPKACHUM, 3a/1aBaTh MAPAMETPHI U KPUTEPUHU PELICHUS,

AHAIM3UPOBATh IIOJYYEHHBIE B XOJE€ PEIICHHs 3aJadyd  PeE3yJIbTaThl,
KPUTHUYECKU OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3MPOBATHh U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OIICHKY HOBBIM CUTYyAaIUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIIAThH 1I€JICHANIPABICHHBIA TOUCK TEPEeHOCa CPEJCTB M CIOCOOOB
NehcTBUS B MPOPECCUOHATIBHYIO CPENY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATEIbHYIO M NPAKTUYECKYIO 00JacTu
KU3ZHEACATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00J1acTeil;

BBIIBUTaTh HOBBIE UJEH, MPEIIaraTb OPUTMHAIbHBIE MOAXOJbl M PELICHMUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJTbTEPHATUBHBIC PEIICHUS.

3) pabora ¢ nuHpopManmeii:

OPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHHKAX MHPOpPMAIUH (TEKCTe Yy4eOHOTO
nocoOusi, Hay4YHO-NONYJAPHON JUTeparype, OHOJIOTMYECKUX CIOBapsX U
CIpPaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHbIX, B VIHTepHeTe), aHaIU3UpOBaTh
UHGOPMAIIUIO PA3IMYHBIX BUIOB U (OPM MPEACTABICHUS], KPUTUUECKUA OLICHUBATh
€€ I0CTOBEPHOCTh U HEMTPOTHUBOPEUUBOCT;



dbopMynHpOBaTh 3aMpPOCHl U MPUMEHSTh PA3IMYHBIE METOIBI MPU TOUCKE U
otbope Ouonornueckod MHMOpMaLK, HEOOXOIUMOM JJIsi BBITTOJHEHUSI YYEOHBIX
3ajay;

NpUOOPETaTh OMBIT MCIOIB30BAHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIIOJIBb30BAHUS PA3TNIHBIX
TTOMCKOBBIX CHCTEM;

CaMOCTOSATENILHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMY  MPEACTABICHUS
Ounonornyeckon nHpopMaruu (CXembl, TpaduKu, TUarpaMMbl, TAOIUITbI, PUCYHKH U
Jpyroe);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KAdeCTBE CpPEACTBA NIpH paboTe C
Ouojornyeckor HHPOpMaAlUE: TPUMEHATH XUMHUYECKHe, (Qusndyeckue W
MaTEMaTUYECKUE 3HAKW U CUMBOJBI, (HOpMYysbl, abOpeBHATYpy, HOMEHKIATYpY,
UCTONB30BaTh M NPeoOpa3oBBIBaTh  3HAKOBO-CHMBOJIHMYECKHE  CPENCTBa
HaTJISATHOCTH;

BJAJ€Th  HABBIKAMM  pACIIO3HABAaHUS M 3alUThl  WHGOpMAINH,
nHGOPMAITMOHHON 0€30MacHOCTH TUYHOCTH.

OgyajeHne yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU 1€HCTBUSAIMM:

1) oOmenmue:

OCYIIECTBIISTh KOMMYHUKAIIMK BO BeeX cepax KU3HU, aKTUBHO y4aCcTBOBAThH
B JMAJIOTE WIN TUCKYCCHUU TIO CYIIECTBY OOCYX)mTaeMoil TeMbl (yMEHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXJICHHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeaiaraeMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3ULIMNA APYTMX YYaCTHHUKOB
JIMAJIOTa UK JJUCKYCCHUN);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIECHWS, TOHWMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHUTYaIUH,
YMETh CMSITYaTh KOH(IJIUKTHI U BECTU MEPETOBOPHI;

BJIQJICTh PA3JIMYHBIMU CIIOCOOaMH OOIIEHUS W B3aMMOJICHCTBUS, MOHUMATH
HaAMEPEHUS JIPYTUX JIOJCH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHHUE K COOCCETHUKY
U B KOPpEKTHOU (hopme GopMyIHpOBaATH CBOU BO3PAKEHUS;

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

2) coBMecTHas JIesITeJIbHOCTh:

MIOHMMAaTh M HCIIONH30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIWBHIYaJIbHOM
paboThI TIPH peLIEHUH OMOJIOTHYECKON MPoOJieMbl, 000CHOBBIBATH HEOOXOAUMOCTD
NPUMEHEHUS TPYIIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEIICHUN y4eOHOU 3a1a4u;

BEIOMPATh TEMAaTHKy W METOJbI COBMECTHBIX MEHUCTBHHA C YYETOM OOIIUX
WHTEPECOB U BOBMOYKHOCTEH KaX/I0T0 YcHa KOJIJICKTHBA,

OpUHUMATh  I[I€TM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH U
KOOPAWHHUPOBATh JCUCTBUS MO €€ MOCTHXKEHUIO: COCTABIATH IUIAH JCHUCTBUU,



pacnpenensaTh pojiM C YYETOM MHEHUW YYaCTHUKOB, OOCYXJAaTh pPE3yJbTaThl
COBMECTHOI paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJIa M KAXI0I'0 yYaCTHUKA KOMaH bl B OOLIUI
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npenjaraTb HOBBIE IPOEKTHI, OLIEHWBaTh HJEUW C MO3ULHUHA HOBU3HBI,
OpPUTHUHAIBHOCTH, MTPAKTUYECKON 3HAUNMOCTH;

OCYILIECTBJISITh TIO3UTUBHOE CTPATETMYECKOE TOBEACHUE B Pa3JIMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

OgJy1aieHNE YHHBEPCATbHBIMH PeryIsiTHBHBIMH 1CHCTBUAMMU:

1) camoopranuszanus:

UCIIONIb30BaTh OMOJIOTMYECKHE 3HAHMUS JJIS BBIIBICHUS MpoOOJIeM M UX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIHX;

BbIOMpAaTh Ha OCHOBE OHMOJOTMYECKHX 3HAHUM LEJIEBbIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JEHUCTBUAX M MOCTYIKAaxX MO OTHOUIEHHUIO K >KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEJILHO OCYILECTBIISATh NO3HABATEIbHYIO JIEATEIBHOCTD, BBISBIIATH
npoOJeMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3aJ]aul B 00pa3oBaTEIbHON
NESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIHO COCTaBJIATH IJIaH PELICHUs IPOOJIEMBI C YUETOM UMEIOLTUXCS
peCypCcOB, COOCTBEHHBIX BO3MOKHOCTEH W MIPEATIOYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

pacHIMpATh paMKH Y4eOHOT0 MpeAMeTa Ha OCHOBE JIMUHBIX MPEANOUYTECHUIA;

JieNIaTh OCO3HAHHBIN BEIOOP, apryMEHTUPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a
pELIeHHE;

OLICHMBATh IPUOOPETEHHBIN OMBIT;

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

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTyalUsIM, BHOCHTb KOPPEKTHBBI B NIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJIAJE€Th  HABbIKAMHM  IO3HABAaTEJIbHOM  peQUIeKCMM Kak  OCO3HaHUS
COBEpIIAEMbIX JIEUCTBUM M MBICIUTENIbHBIX TIPOLECCOB, WX PpEe3YyJIbTAaTOB U
OCHOBaHUI, UCHOJIb30BaTh MPUEMBI peQUIEKCUM AJIi OLUEHKH CHUTYyalllMH, BbIOOpa
BEPHOI'O PELICHUS;

YMETh OLIEHUBAaTh PUCKHM W CBOEBPEMEHHO IPUHUMATh PELIEHUS MO HX
CHU)KEHHUIO;

IPUHUMATh MOTHBbI M apryMEHTbl IPYrMX MpH AaHAIN3E PE3YIbTATOB
NEeSTENbHOCTH;



3) npuHATHE ce0s U IPYTHUX:

NpUHUMATH ceOsl, TOHMMAasi CBOM HEJOCTATKU U JJOCTOMHCTBA,

NPUHUMATh MOTHBBI M apryMEHTBl JPYrUX TMpH aHAIW3e Pe3yIbTaToOB
NEeATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OIIUOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C TO3UIMHU APYTOro YEJIOBEKa.

IHNPEIMETHBIE PE3YJIBTATHI

[Ipeamernbie pe3ynbrarbl ocBoeHUs nporpammbl COO mo Ouonorud Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue Juist yaueoHoro npeamera «buomorus»
Hay4yHbIE€ 3HAHUS, YMEHUS U CIOCOOBI IEHCTBUI 1O OCBOEHUIO, HHTEPIPETALUU U
npeo0pa3oBaHUIO0 3HAHUN, BUBI JIEATEIBHOCTH MO MOJYYEHUIO HOBOI'O 3HAHUS U
NPUMEHEHUIO 3HAHUN B PA3JIMYHBIX YUYEOHBIX CHUTYalUsX, & TaKKe B pealbHBIX
KU3HEHHBIX CHUTYalLUsX, CBSI3aHHBIX C Ouonorueid. B mporpamme mnpeamerHbie
pe3yIbTaThI MPEICTaBICHBI MO TOAAM O0yUYEHHUS.

[IpenmeTHble pe3ynbTaThl OCBOCHUS ydueOHoro mnpeamera «buonorus» ¢ 10
Kjlacce NOMKHBI OTPAXkKaTh:

c(OpMUPOBAHHOCTh 3HAHUIA O MECTE U POJU OMOJOTHUU B CUCTEME HAYYHOIO
3HaHMSI €CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAyYHOM KapTUHBI MHpa U HAYYHOTO MHUPOBO33PEHHUSA, O BKJIAJE€ POCCUHUCKUX U
3apyOEKHBIX yU€HBIX-OMOJIOTOB B pa3BUTHE OHOJIOTWH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JI0BEKA ISl pELICHUS KU3HEHHBIX 3a1a4;

YMEHHUE PACKpBIBaTh COJEpKAHHE OMOJOTMYECKHX TEPMHHOB W TOHSTHIA:
KU3Hb, KJIETKA, OPraHu3M, MeTadoin3M (0OMEH BELIECTB U MPEBPAIICHUE YHEPTUN),
roMeocTa3 (caMmoperyisuusi), YypOBHEBas OpraHU3alys JKUBBIX  CHCTEM,
CaMOBOCHPOU3BEICHHE (PENPOAYKLHA), HACIEACTBEHHOCTh, H3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTb OWOJOTUYECKHE TEOpUH (KJIETOYHAas, XPOMOCOMHas,
MyTallMOHHAsA, IIEHTpajbHas JIOrMa MOJIKYJsApHOM Ouonorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 IleHTpax MHOrooOpas3usi u
MPOUCXOXKAEHUS KyIbTYpHBIX pacTenuid H. M. BaBuiioBa), onpenensite rpaHUIbI UX
IPUMEHUMOCTH K KUBBIM CHUCTEMAM;

YMEHHE BJIaJIeTh METO/IaMU Hay4YHOT'O IMO3HAHUS B OMOJIOTUM: HAOJI0JIEHUE U
ONKMCAHUE YKUBBIX CHUCTEM, NPOLECCOB U SIBICHUI, OpraHu3aius U MpPOBEACHUE
OMOJIOTNYECKOr0 SKCIIEPUMEHTA, BbIIBUKEHUE TUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXIY HCCIENYEMbIMU BEIUYMHAMH, OOBSCHEHUE TMOJNYYCHHBIX PpPE3yJbTaTOB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHATUN, TEOPUH U 3aKOHOB, YMEHHE JIE€NaTh BBIBOJIBI
HA OCHOBAHMH IOJYYEHHBIX PE3YJIbTATOB;



YMEHHE BBIACNATH CYIIECTBEHHBIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
OYKapUOT, OJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MIPOIIECCOB: OOMEHA BEIIECTB M IpEBpallleHus PHEPruu B KIETKe, (POTOCHHTE3a,
IUTACTUYECKOT0 W DHEPreTUYecKoro oOMEHa, XEMOCHHTEe3a, MHUTO3a, Meno3a,
OIUIOIOTBOPEHUSA, PA3MHOXKEHHUS, WHIWBUAYAJIbHOIO PpAa3BUTHUA OpraHU3Ma
(oHTOTrEHE3);

yMEHUE MPUMEHSTh MOJTYYEHHBbIE 3HAHUS IS OOBSCHEHUs OMOJIOTMYECKUX
IIPOLECCOB U SIBIICHUM, JUISl MIPUHATUSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOU
KHU3HU C METbl0 o0ecredyeHus Oe30MacHOCTH CBOETO 3I0POBbS MU 3J0POBbSA
OKPY’KaIOIIUX JIF0JIeH, COOJIIOICHUSI HOPM TPAMOTHOI'O TIOBEJEHUS B OKpY KaroIien
NPUPOJHON Ccpelle, MOHUMaHUE HEOOXOJWMOCTH MCIOJIb30BAHUS JIOCTHXKEHHIM
COBPEMEHHOU ononoruu u OMOTEXHOIOTU JUISL PalMOHAIBHOTO
IPUPOAONOJIb30BAHUS;

YMEHHUE pElaTh JJIEMEHTapHbIE T'E€HETHUYECKHE 3aJa4yd Ha MOHO- U
TUTHOPUAHOE CKpEIIMBaHWE, CIICTUICHHOE HACIeJOBaHUE, COCTAaBJISATH CXEMBbI
MOHOTHOPUTHOTO CKPEUTMBAHUS I TPECKAa3aHusl HACIEAOBaHUS MPU3HAKOB Y
OpPraHu3MOB;

YMEHHE BBITIONHATh JA0OpAaTOpPHBIE W MPaKTHUECKHE PadOThI, COOII0ATh
npaBWiIa Mpu paboTe ¢ y4eOHbIM U 1a00paTOpHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIICHMUBATh ¥ HWHTEPIPETUPOBATH HWH(POPMAIUIO
OMOJIOTMYECKOTO  COJACP)KAHUS, BKIIOYAIONIYI0 TICEBIOHAYYHBIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBAa MAacCOBOM MH(OpPMALIMU, HAYYHO-TIOMYJISPHBIE
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCJIEAOBAHWI B OHWOJIOTHUH,
MEUIIUHE, OMOTEXHOJIOTUY;

YMEHHE CO03/laBaTh COOCTBEHHBIC IHMCbMEHHBIE U YCTHBIE COOOIIEHUS,
00001112 OMOIOrMYecKy0 UHPOPMALMIO U3 HECKOJIbKUX HUCTOYHUKOB, FPAMOTHO
UCIIOJIb30BaTh OHIATHIHBIN amnmapaT OMOJIOTHH.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanuyectBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3/ieioB U TeEM mudpoBbIe
Ne n/m P KonrTpoabnsbie | IlpakTHnueckue (upp )
NporpamMMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoTbI
pecypchbl
0 bu6anorexa LIOK
1 b 2 .
WONOTIDL Kkt Hayxa 0.5 https:/m.edsoo.ru/7f41292
0 but6mmoreka [JOK
2 X 1 0
MBHIC CHCTEMBL I HX Oprafusatit https://m.edsoo.ru/7f41¢292
3 XUMHYECKU COCTaB M CTPOCHHE KIIETKH 8 0 1 Bubmmorexa LOK
p https://m.edsoo.ru/7f41c292
0 bubmuoreka LIOK
4 X 0
HSHEICATCIILHOCTD KICTIH 6 https://m.edsoo.ru/7f41¢292
5 PazmHOXeHME U MHIUBUIYAIBHOE Pa3BUTHE 5 0 1 bubnuoreka [IOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTh M KBMEHUYMBOCTh 3 0 15 bubnuoreka [JOK
Opra’Hu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 0 0 bu6anoreka LIOK
OHMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
8 PesepBHOE BpeMst 1 0 0 bubmorexa HOK
P p https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB IIO I[TPOT'PAMME 34 0 4




IHOYPOYHOE INIAHUPOBAHUE

10 KJIACC
KonunyecrBo yacos DJIEeKTPOHHBIE
ara uudpoBbie
Ne ni/m Tema ypoka Konrtpoabnbie | IlpakTuueckue A p
Bcero U3yuyeHusi | oOpa3oBaTe/ibHbIE
padoTsI padoTsI
pecypchbl
0 0 bubmuoreka [IOK
1 buonorus B cucteme Hayk 1 https://m.eds00.ru/863e¢6122
https://m.edso00.ru/863e632a
MeTtoabl mo3HaHus KUBOU 0
apuponsl. [Ipaxktraeckas padora Ne
2 IILI/?CHOJH)S(fBaHI/Ie a3J'II/I‘II)HI>IX 1 0.5 bu6morera [IOK
P ' https://m.eds00.ru/863e6122
METOJIOB TIPU U3YYCHUU
OMOJIOTMYECKUX 00BEKTOBY
3 buonornueckue CHCTEMEI, | 0 0 bubmuorexa [IOK
MPOLIECCH U UX U3YUYECHUE https://m.edsoo.ru/863e6564
4 XuMudeckui cocTa KieTku. Boaa | 0 0 bubmuorexa [JOK
¥ MUHEPAJILHBIE COJIU https://m.edsoo.ru/863e674e
0 0 bubmuorexa [JOK
5 benku. CocTtaB u cTpoeHHe OEIKOB 1
P https://m.edsoo.ru/863e6b72
DepMeHThI — OMOJIOTUYECKHE 0
karanu3aropsl. JlabopartopHas
6 pabota Ne 1 «3yuyenue | 0.5 bubmmoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.edsoo0.ru/863e6b72
(hepMeHTOB (Ha IpUMEPEe aMHJIA3bI
WJTU KaTajasbl)»
0 bubmuoreka [IOK
7 Yraeroapl. JIunuast 1 0
A A https://m.edsoo.ru/863e6870




bubmuorexa [IOK

8 Hyxnentossie kuciorsl. AT® https://m.edsoo.ru/863e6d5c
9 Hcropust u MeTO b1 N3y4EHUS 0 bubnuorexa LIOK
kietku. Kietounas teopust https://m.edsoo.ru/863e6e88
10 Knetka kak 1ieigocTHas )KuBas 0
cHucTeMa
CrpoeHnue 3yKapruoTHIECKON
kieTku. JJabopaTopHas padora Ne 2
«I/I3yquHe CTPOCHHUS KIIETOK Bbuoauoreka 1HOK
11 pacTeHuil, )KUBOTHBIX, TPUOOB U 0.5 https://m.edsoo.ru/863e6ff0
OakTepuil 0 MEKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MHKpOIIpErnapaTax u ux
OTIMCaHUE»
0 bu6mmoreka [IOK
12 OOMeH BelecTB WM MeTabOoIN3M hitps://m.cdsoo.ru/863¢766¢
0 but6mmoreka [IOK
13 ®otocniTes. XemocHHTe3 https://m.eds00.ru/863e7¢98
. 0 bu6nmoreka [IOK
14 Juepremiecikuii 0omen https://m.edsoo.ru/863e7aae
JKM3HEHHBIN UK KIETKH.
Jlenenue kietku. MuTo3.
L5 JlaGopaTtopHnast pabota Ne 3 0.5 bu6mmoreka [IOK
«Habmonerre MuTo3a B KJIETKaxX https://m.edsoo.ru/863e7dc4
KOHYHMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIIPENapaTax»»
16 buocunres 6enka. Peakius 0 bubmuorexa [IOK
MaTpPUYHOI'O CHUHTE3a https://m.edsoo.ru/863e796e
17 Tpancnsus — OuocuHTe3 Oenka 0 bubsmorexa HOK

https://m.edsoo.ru/863e796¢e




Hexnerounsle ¢popMbl )KU3HU —

bubmuoreka [JOK

18
BUPYCHI https://m.edsoo.ru/863e7540
0 bubmuoreka [JOK
19 ®opMbl pa3MHOKEHHSI OPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
0 bu6muoreka [IOK
20 Meii
enos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue 1 Pa3BUTHE MTOJTOBBIX
KJ1eToK. OII010TBOPEHHE.
)1 JlaGopatopnas pabota Ne 4 0.5 bu6nmorexa [IOK
«3yueHne CTpOeHUS MOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax»
2 NupuBunyansHOE pa3BUTHE 0 bu6numoreka [IOK
OpraHH3MOB https://m.edsoo.ru/863e8436
I'enetnika — Hayka o 0
23 HACJIEICTBEHHOCTH 1 bubmorexa OK
8 https://m.edsoo.ru/863e86f2
U3MEHYUBOCTH
3aKOHOMEPHOCTH HACTIEAOBaHUS 0
24 npu3HaKoB. MoHOTHOpHIHOE Bubmmorera [IOK
P ' piA hitps://m.eds00.ru/863¢8878
CKpelINBaHNe
JurubpuaHoe cKpelmBaHue. 0
25 3aKOH HE3aBUCUMOTO bubmmorera [IOK
https://m.edsoo.ru/863e89a4
HACJIEI0BAHMS IPU3HAKOB
CuermnieHHOE HaclIeJ0BaHUEe
26 npu3HakoB. JlabopatopHas pabota 0.5 bu6nmoreka [IOK

Ne 5 «M3y4yenue pe3ynbTraToB
MOHOTHOPUIHOTO ¥ JUTUOPUIHOTO

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




CKpELMBaHUA y Ap030(UiIbl Ha
TOTOBBIX MUKpOIpenapaTax»

7 I'enetuka nmona. Hacnenoranue | 0 bubmuorexa [IOK
MPU3HAKOB, CLEIUICHHBIX C I10JIOM https://m.edsoo.ru/863e8c60
N3menunBocth. HenacnencreenHas
M3MEHYUBOCTH. JIJabopaTtopHas

)3 pabota Ne 6. M3yuenue | 0.5 bu6nmoreka [IOK
MOTU(DUKATTMOHHOW N3MEHUNBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BAPUALIMOHHOTO Psijia
Y BApUALMOHHOM KPUBOW»

HacnenctBenHasi U3MEHYHUBOCTb.

29 JlaGopaTopHas padota No 7. | 0.5 bu6nmoreka [IOK
«AHAJIN3 MyTalUi y 1p0o30(pHIIBI https://m.edsoo.ru/863e8efe
Ha FOTOBBIX MUKpOIIpEnapaTax»

0 but6mmoreka [IOK

30 FerteTitica senonexa ! https://m.eds00.ru/863e8d78
PesepBHeIil ypok. O600IICHHE TT0 0

31 teme «HacnencTBeHHOCTh 1 1
W3MEHYMBOCTh OPraHU3MOBY

0 but6mmoreka [IOK

32 (CemeRuis KaK Hayka i mponece ! https:/m.edsoo.ru/863e9214

13 MeTo/bl U JOCTHXKEHUS CEJICKIINHU | 0 bubmuorexa [JOK
pacTeHU U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexHoorus Kak oTpacib | 0 bu6nmoreka [IOK
MPOU3BOJICTBA https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[NPOIT'PAMME




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTeILHOI MPOrpamMMbl CpelHero 001ero 00pa3zoBaHus

CdopmMupoBaHHOCTh 3HAHUN O MECTE M POJM OMOJOTHUU B CUCTEME
HAyYHOTO 3HAHMS ECTECTBEHHbIX HayK, B (OPMHUPOBAHUU
COBPEMEHHON E€CTECTBEHHO-HAYYHOM KapTUHBI MHpa W HAY4YHOTO
MHPOBO33PEHHUS; O BKJIAJAE€ POCCUWCKUX M 3apyOEKHBIX YUEHBIX-
OHOJIOroB B pa3BUTHE OMOJIOTHHU; (PYHKLIHMOHAJIBHOM TI'PaMOTHOCTH

YCJIOBEKA MJId PCIICHHA )XKU3HCHHBIX 3a1a4

YMeHHue pacKkphiBaTh COJAEpKAHWE OWUOJIOTHYECKUX TEPMHUHOB H
MOHSITHIA: )KU3Hb, KJIETKA, OpraHu3M; MeTa0oIu3M (0OMEH BEIIECTB U
MpeBpalleHue 3HEPTruu), roMeocTa3 (camoperyislus), ypOBHEBas
OpraHM3aIys KUBBIX CUCTEM, CAMOBOCIIPOU3BEICHUE (PETPOTYKIIHS),

HACJICACTBEHHOCTb, U3MCHYNBOCTD, POCT U PA3BUTUC

VYMmenue  u3narate  OuoOJOrMYeCKHWe  TeopuM  (KJIEeTOYHas,
XpoMOCOMHasi, MyTaimonHas), 3akonbl (I'. Mengens, T. Moprana,
H.M. BaBwioBa) u yueHus (0 ILEHTpax MHOrooopasus u
IIPOUCXOXAECHUA  KynbTypHbIX pactenuid H.M.  Basuiosa),

OMPEACIEATh I'PaHUIbI UX NTPUMCHHUMOCTHU K )KUBBIM CUCTCMAaM

YMeHue BIageTh METOAAaMM HAy4YHOrO II03HaHMA B OHOJIOTMU
(HaOuyro/IeHNe W OINHMCAHME KMBBIX CHUCTEM, NPOLIECCOB U SIBJICHUM;
OpraHu3aisi W TPOBEJICHHE OWOJIOTHYECKOTO OSKCICPUMEHTA,
BBIJIBUKCHUE  TUIIOTE3bl;  BBIABICHUE  3aBUCHUMOCTH  MEXKIY
HCCIIEAYyEMBIMU BEJINYMHAMU, 00BbsCHEHUE IIOJIYYE€HHBIX
pe3y/bTaTOB, UCIIOJIB30BAHHBIX HAy4YHBIX IIOHATUN, TEOPUH U
3aKOHOB; YMEHHE JI€JlaTh BBIBOJAbI HAa OCHOBAaHUU IIOJYYEHHBIX

pE3YIBTATOB)

10 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

1

2

3

4

5

VYMenune BBIACIATE CYIICCTBCHHBIC IIPU3HAKH BHUPYCOB, KIICTOK
NPOKApHOT W DYKAPHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpraHW3MOB; OCOOCHHOCTH TMPOIECCOB OOMEHAa BEHIECTB W
NpeBpallleHUs] SHEPTHH B KIETKE, (DOTOCHHTE3a, IJIACTUYECKOTO U

OQHCPIreTHUICCKOIo O6MCHa, XCMOCHHTC34a, MMHTO34, MeﬁOSa,




OINIOAOTBOPCHUA, PA3SMHOXKCHHA, HWHAWBHUAYAJIBHOI'O  Pa3BUTUA

opranu3ma (OHTOTEHE3)

Vmenue NPUMCHATE IMOJYYCHHBIC 3HAHUA  IJIA 00BACHEHUS
OMOJIOrMYECKHUX mponeccoB 1 ﬂBHGHI/If/i, JJI1 IIPUHATHA ITPAKTHYCCKUX
peI_I_IeHI/Iﬁ B IIOBCEJHEBHOM JKM3HM B IEIIfIX obecneyeHus
0€30I1aCHOCTH CBOEr0 3A0POBbs U 340POBbs OKPYKAIOIMIUX J'IIO,I[GI‘/'I,
CO6J'IIOI[CHI/I$I HOpM TIPaMOTHOI'0O IIOBCIACHHUA B Oprxcanmeﬁ
HpHpOI[HOfI cpeac; IMOHMMAHUC HCO6XOI[I/IMOCTI/I HCIIOJIBb30BaHUA
JOCTHKEHUH COBpeMeHHOﬁ Ouosorun M OHMOTEXHOJIOTHH JJIA

palluOHAJIBHOI'O TPpHUPOAOIOJIB30BAHUA

YmMmenue pemiaTh 3JICMCHTAPHBIC I'CHCTUYCCKUC 3aJa4d Ha MOHO- U
,Z[I/II‘I/I6pI/II[HOe CKpCHINBAHUC, CLHCIIIICHHOC HACJICAOBAHUC,; COCTABJIATH
CXCMbI MOHOFI/I6pI/I[[HOFO CKpCUINBaHUSA JUISA npcacKasaHusa

HAaCJICOOBaHUA ITPU3HAKOB Y OPraHu3MOB

YMeHue BBINOJHATH J1A0OpaTOpHbIE U MPAKTUYECKHE PaOOTHI,
coOmonaTh mpaBwia mpu pabore ¢ y4eOHBIM M JIAOOPATOPHBIM

obopymoBaHuEM

YMeHne KpUTHYECKH OLIEHUBATh M MHTEPIPETUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO  COJAEPXkAHMSA, BKIIOYAIONIYI0 IICEBJOHAYYHbBIE
3HaHHUA M3 Pa3NUYHbIX HMCTOYHHKOB (CMMU, HayuyHO-moOmyssipHBIE
MaTepHualibl); dTUYECKUE ACIEKThl COBPEMEHHBIX MHCCIIEOBAaHUI B

OMOJIOrMH, MEIUIIMHE, OMOTEXHOIOT U

10

YMeHue co3naBaTh COOCTBEHHBIC TUCHMEHHBIC H YCTHBIC COOOIICHNUS,
00006111251 OMOJOTHUECKYI0 HH(POPMAIIHIO U3 HECKOJIBKUX HCTOYHUKOB,

I'paMOTHO HUCIIOJIB30BATH TTOHATHHHBIN alrapar OHOJIOrUn




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

buoiorus kak Hayka

1.1

buonorust — Hayka o »xuBOoM mnpupoxae. Poinb Ouonoruum B ¢popMupoBaHUU

COBPEMEHHOM HayqHOU KapTHHBI MUpa. CucTemMa OMOIOTHIECKUX HAyK

1.2

MeTopl TO3HAHUA KUBOM MPHUPOAbI (HaOIIOIeHUE, SIKCIEPUMEHT, OMHCAHUE,
u3MepeHue, kiaccuukalus, MOJETHUpOBaHUE, CTAaTHUCTHUYecKas o00paboTka

JTAHHBIX )

JKuBnle cuCTEMBI U X opraHusanusa

2.1

JKusbie cucteMbl (OMOCHUCTEMBI) KakK MpeAaMeT u3ydeHusi ouosnoruu. CBolicTBa

OMocHCTEM M BX pazHooOpasue

22

YPOBHI/I OopraHu3anvun OHocHCTEM: MO.]'IeKy.]'IHpHO-FCHCTHHCCKHﬁ, KJ'ICTOLIHI)II\/'I,

OpraHU3MEHHBIN, TONYJISAIMOHHO-BUIOBOM, SKOCUCTEMHBIN, OMOCEPHBIN

3.1

XHUMHUYECKUHN COCTAB U CTPOEHUE KIIETKU

XUMUYECKUN COCTaB KJIETKHM. XHMHUYECKUE DJIEMEHTBhI: MaKpO3JIEMEHTHI,
MHKpO3JIeMEHThl. Boma w  wmuHepanbHble BemiecTBa. DYHKIHUHM BOJBI H

MHUHCPAJIBbHBIX BEUICCTB B KIICTKC. Hoz[z[epmaHHe OCMOTHYECKOI'0 OanaHca
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benku. CoctaB m cTtpoeHHe O€TKOB. AMHWHOKHCIOTBI — MOHOMEPHI OEJIKOB.
He3ameHnMble W 3aMEHHUMBIE aMUHOKHCIOTH. AMHHOKHCIOTHBIH COCTaB.
VY PpOBHU CTPYKTYpHI OEITKOBOIT MOJIEKYJIIBI (IIEpPBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEPTHYHAS CTPYKTypa). XUMHUYECKHE CBOWCTBa OenmkoB. bmonmormueckue
¢byHKIUN OENKOB.

®depmeHTh — Onooruyeckue karanuzatopsl. Crpoenue pepMeHTa: akTUBHBIN
HeHTp, cyoctpatHas crneruduuHocts. Kodepmentsl. Burtamunsl. Orinnuus

(EepMEHTOB OT HEOPTAaHNYECKHUX KaTAIU3aTOPOB

33

VYraeBoasl: MOHOCaxapuasl (TJIF0K03a, prubo3a U Je30Kcuprbo3a), 1ucaxapusl
(caxaposza, JakTo3a) M MoOJUcaxapuibl (Kpaxmal, TJIUKOIeH, IEJIII003a).
Bbuonorndeckne GyHKINHU YTIEBOIOB.

Jlumuael:  TPUTIAMLEPHIBL, cTepounsl, Qochomununel. [mapodusHO-
ruapodoOHbIe cBoWcTBa. buonorumdeckue ¢yHkuuu aunuaoB. CpaBHEHHE

YTJI€BOJOB, OEJIKOB U JIUIIU 0B KaK HICTOYHHUKOB SHEPTHUU




3.4

Hyxneunnoseie kucnorsi: JIHK u PHK. Hykiieotuibl — MOHOMEpPBI HYKJIEMHOBBIX
kucioT. Crtpoenune u ¢ynkumu JIHK. Crpoenme u dynkuuum PHK. ATO:

CTpoeHHe U QYHKIUU

3.5

[Mutonorus — Hayka o kietke. Knerounas reopus. MeTopl n3y4eHHUs KIETOK

3.6

Knerka xak nemnoctHast »kuBas cucreMa. O0mire npu3HaKky KJIETOK: 3aMKHYTast
HapykHas MemOpana, mosiekyasl JIHK kak renerwueckwii ammapat, cucTema

cUHTE3a Oelka

3.7

Tunsl KIETOK: dyKaprHoTH4ecKkas 1 mpokapruotuueckasi. OcoOeHHOCTH CTPOCHUS
mpokapuoTuuecko kieTku. Kierounas crenka Oakrepuit. CTpoeHue
AyKapuoTHYeCKON KieTKh. OCHOBHBIE OTIMYUS PACTUTENBHOM, KMBOTHOU U

I'pUOHOM KIIeTKU

3.8

IToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAs CTEHKA, IIIMKOKAJIUKC, UX
¢bynkuuy. [Tnazmatndeckas memOpana, e€ coiicTBa 1 GyHkmu. LluTornasma u
e¢ opraHounel. OqHOMEMOpaHHbIE OPraHOMJIbI KJIETKU: SHIOMJIa3MaTHYeCcKas
cerb (OIIC), ammapar ['onbmxu, nusocomsl. llomyaBTOHOMHBIE OpraHoOMbI
KIICTKWA: MUTOXOHJpUH, IUIacTUbl. [IponcxokaeHne MUTOXOHAPUN U IIIIACTHI.
Buner mnactun. HemeMOpaHHBIE OpraHOWABI KIETKH: PHUOOCOMBI, KICTOYHBIHA

LIEHTP, PECHUYKH, )KI'yTUKU. DyHKIIUU OPraHOUIOB KIETKU. BKitoueHust

3.9

SAnpo — peryastopHslii neHTp kieTkd. CTpoeHue sizpa: sjuepHas o00JIouKa,

KapuoIUIa3Ma, XpPOMAaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCUICCTB B KIICTKC

H(HSHGI[GHTGHBHOCTB KJICTKHU

4.1

OOMeH BelecTB, WM MEeTa0oIu3M. AcCUMWIALNS (TUTACTUYECKUN OOMEH) U
JUCCUMWISIIMA (SHEPreTUYecKrii 0OMEH) — JIB€ CTOPOHBI €MHOTO Ipolecca
MmeTabonu3Ma. Turel oOMeHa BemecTB: aBTOTpOodHbIN 1 reTepoTpodHbIid. Poib

(dbepMeHTOB B OOMEHE BEIIECTB M MPEBPAIICHUHN SHEPTHH B KIJIETKE

4.2

dotocunte3. CBeroBas U TeMHOBas (a3wl porocuHTe3a. Peakimu hoTocuuTesa.
O¢ddextuBHOCTH hoTOCHHTE3a. 3HAUEHUE (HOTOCHHTE3A ISl )KU3HU Ha 3emiie.
Bnusaue ycnoBuii cpenbl Ha (POTOCHMHTE3 W CHOCOOBI IOBBIMICHUS €r0
IIPOYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUH.

XemocuHTe3. XeMOCHHTE3HPYIoNHe OaKkTepuu. 3HAUYeHUE XEMOCHHTE3a IS

JKU3HU Ha 3emiie

4.3

DHepreTuyeckuii oOMEH B KIIE€TKe. PacmieruieHne BEIIeCTB, BBIICICHUE WU
aKKyMYJUPOBAHHE OHHEPTUM B KIETKE. OTambl JHEPTETHYECKOTO OOMEHa.
I'mukonus. bpoxkenue u ero Buabl. KuciopoaHoe oKuciaeHue, WIK KIETOYHOE

nbixanue. I (OEKTUBHOCTh YIHEPTreTUYECKOro 0OMeHa




4.4

Peakiun marpuyHoro cuHTe3a. ['eHermueckas wuHbopmamus wu JHK.
Peanuzamnus renernyeckoit nHGpoOpManuK B KJIETKe. [ €HETHUECKUH KO M €ro
cBoiictBa. Tpanckpurnms — Matpudbiid cuHTe3 PHK. Tpancnsnus — 6nocunres

oenka. KogupoBanue aMiMHOKHUCIIOT. Posib pubocoM B OnocuHTE3e Oemka

4.5

Hexnetounsie dopmbl ku3Hu — Bupychl. Mcropus otkpeitus Bupycos (.M.
WBanoBckuit). OCOOEHHOCTH CTPOCHUA U HKU3HEAEATEILHOCTH BHPYCOB.
baktepuodaru. bonesnu pacreHui, >KUBOTHBIX M YEIOBEKAa, BBI3bIBAEMbIC
BUpycamu. Bupyc nummynonepumura yenoseka (BUY) — Bo3oynutens CITN/a.

[TpodunakTika pacupocTpaHeHUs! BUPYCHBIX 3a001eBaHUi

Pasmuoxenne n WHAUBHUAYaJIbHOC PAa3BUTUC OPraHU3MOB

5.1

Knertounslii 1MKI, WIM KU3HEHHBIM LMK KiIeTku. MHrepdaza um murtos.
ITpoueccel, npoTekaromue B uHTEpdasze. Perumkanus — peakust MaTpUyHOrO
cureza JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIH HAabOp — KapUOTHIL.
JunnouaHelii WM ramioMJHBIA  XpOMOCOMHBIE — HaOOphl.  XPpOMAaTHIIBI.
[uTonOornyeckue OCHOBBI Pa3MHOXKEHHS U HWHAMBUIYaJbHOTO pPa3BUTHUSA
OpPTraHU3MOB.

[enenne kinerkn — muro3. Craguu mutosa. [Ipoueccel, nmpoucxonsuiyue Ha

PAa3HBIX CTAAUAX MUTO34A. buonorundyeckuii CMBICIT MUTO3a

5.2

®opMbl pa3sMHOKEHUSI OpraHU3MOB: Oecroyioe U MosioBoe. Bunbl Oecrionoro
Pa3MHOXCHHUS: JICJICHHE HAIBOE, IMOYKOBAHWE OIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETETATUBHOE pa3sMHOXKEHHE. HckyccTBeHHOE

KIIOHMPOBAaHUEC OPTraHU3MOB, €I'0 3HAUYCHUEC IJI CCICKINN

5.3

[TosioBOE pa3zMHOXKEHHUE, €T0 OTIIMYHUS OT OECIIOIOoTO.
Meiio3. Craguum wmeito3a. Ilpouecchl, mpoucxoasime Ha CTaausx Meio3sa.
IToBenenue xpomocom B Mmerose. Kpoccunrosep. buonornueckuii cMmbici U

3Ha4YCHHE MeHo3a
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["ameTorenes — mporecc 06pa3oBaHus MOJOBBIX KIETOK Y )KUBOTHBIX. [lo10BbBIE
JKelle3bl: CEMEHHUKU U SHYHUKH. OOpa3oBaHue U pa3BUTHE TMOJOBBIX KIETOK —
rameT (CiepMaTo30U/I, SIMIEKIeTKA) — CliepMaTorenes u oorere3. OcoOEHHOCTH

CTPOCHUMA SIAIIEKJIETOK U CIIEpMaTO30MJ0B. OHJ'IOI[OTBOpeHI/Ie. HapTeHoreHe3

5.5

WunuBuayansHoe  pa3BuTHe  (OHTOreHe3). OMOpPHOHANIBHOE  pPa3BUTHE
(aMOpuorenes). DTarnbl SMOPHOHATILHOTO PA3BUTHUS Y TO3BOHOYHBIX KHUBOTHBIX
npobneHue, racTpyssiys, opranorenes. [loctamOpuonanbsHoe pazBuTHe. THITBI
NOCTAMOPHOHAIFHOTO Pa3BUTHA: MPsIMOE, HeTpsiMoe (JIMYMHOYHOE). BnusHue
Cpezbl Ha pa3BUTHE OPraHU3MOB; (PaKTOPBI, CHOCOOHBIE BBHI3BIBATH BPOKIEHHbIE
YPOACTBA.

Poct u pasButrue pacteHuil. OHTOreHe3 LBETKOBOI'O PACTEHUS: CTPOEHHUE

CCMCHHU, CTAIUN PA3BUTHUA




HacneacTBeHHOCTh M H3MEHUUBOCTD OpraHnu3MoB

6.1

[Ipenmer n 3aaun reneTuku. Vicropus pa3BUTHS FeHETHKHU. BKinaa poccuiickux
U 3apyOeXHbIX YUEHBIX B pPa3BUTHE TIEHETHUKU. MeToabl TEHETUKU
(ruOpuAOIOTUYECKHM, ITUTOTEHETUYECKUNM,  MOJCKYJISIPHO-TEHETUICCKUN).
OCHOBHBIE FeHETUYECKHE OHATHUS. | eHeTnYecKasi CHMBOJIMKA, UCITOJIb3yeMast B

CXeMaxX CKpeIIMBaHMUI

6.2

3aKOHOMEPHOCTH HAacJeJOBaHMs MPU3HAKOB, ycTaHOBJIeHHbIE I'. Menaenem.
MoHoruOpuaHOe CKpelMBaHWe. 3aKOH e€IUHOO00pa3us THOPUIIOB TIEPBOTO
nokosneHusi. [IpaBwiio nOMHUHHMpOBaHHS. 3aKOH pACHICIUICHUS TMPU3HAKOB.
I'unoTe3a unctoThl ramet. [loaHOE U HETOTHOE TOMUHUPOBAHUE.

JuruOpunHoe ckpenmBaHue. 3aKOH HE3aBHCUMOTO HAClIEAOBaHUS TPU3HAKOB.
[{uToreHeTHUECKHEe OCHOBBI AUTHOPHUIHOTO CKpEIIMBAHMS. AHAITU3UPYIOIIEE
CKpCIIUBAaHHC. Hcnons3oBanue AHAJIM3UPYIOLICTO CKpCIIUBaHUA JJISL

OTIpe/ieNICHUs] TCHOTHITa 0COOU

6.3

CuennieHHoe HacienoBaHue mpusHakoB. Padora T. Moprana no cuerieHHOMY
HACJIC0BaHUIO TEHOB. Hapylienue cuemieHHs TI€HOB B pe3ylbTare
KPOCCHHIOBepa. XpOMOCOMHAas TEOpHsS HACICACTBEHHOCTH. I eHeTndeckue
KapThI.

I'enetnka mosa. XpoMOCOMHOE ONIpeAENeHHE Mona. AyTOCOMBI U TIOJOBBIE
XpOMOCOMBI. ['OoMOrameTHsle M TeTeporaMeTHsle opraHu3Mbl. HacnenoBanue

IMPU3HAKOB, CICIVICHHBIX C ITOJIOM

6.4

M3MmenunBoCTh. BUasl HM3MEHYNBOCTH: HEHACJEICTBEHHAs W HACJIEICTBEHHAS.
Ponbp cpenpl B HEHACHENCTBEHHOW HW3MEHUMBOCTH. XapaKTepHUCTUKa
MOAUGUKAITMOHHOW W3MEHYMBOCTU. BapuanmoHHBIA psig YW BapHallMOHHAs
kpuBasi. Hopma peaknuum mnpusHaka. KoinuecTBeHHBIE U Ka4eCTBEHHBIC

IIPU3HAKHU U UX HOpMaA pCaKIIU. CsoiicTBa MO,HH(i)HK&HHOHHOfI N3MCHYNBOCTH

6.5

HacnencrBennas, WiId Te€HOTHINYECKas, H3MEHUYHMBOCTHL. KoMOMHATHBHAs
W3MEHYUBOCTh. Mei03 U TONOBOW TPOIECC — OCHOBA KOMOMHATHUBHOM
W3MEHUYUBOCTH. MyTallMOHHAas W3MEHYUBOCTh. Krnaccudukanus MyTanui:
TE€HHbIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa ¥ NpUYKHBI MyTaluuid. MyTareHHble
(bakTopbl. 3aKOH TOMOJIOTUYECKUX PSJIOB B HACIEICTBEHHOW H3MEHYHUBOCTH

H.N. BaBuiioBa

6.6

I'enetnka uenoBeka. Kapuorun uenoBeka. OCHOBHbIE METOABl TE€HETUKH
YeJI0BeKa: reHea 0T nUeCKU, OJIM3HEIOBBI, IIUTOT€HETHYECKUM,
OMOXMMUYECKUH, MOJEKYIsIpHO-reHeTHueckuil. COBpeMEHHOE OIpe/eieHne
TE€HOTHIIA: TIOJITHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM YHCIIE C
nomombio [I1[P-ananu3a. HacnencrBeHHsie 3a00sieBaHUsI YeIOBEKA: T'CHHBIC

0011€3HH, 00JIE3HH C HACJIECTBEHHON PEIPacO0KEHHOCThIO, XPOMOCOMHBIE




6osne3nn. CoMaTuyeckue M TeHepaTuBHbE MyTauuu. [IpuHLHUIBI 310pOBOTO
o0pa3a JKW3HM, AMATHOCTUKH, MNPOMUIAKTUKA U JIEYEHHS] TeHETHYECKHX
OoJie3Hei. Menuko-reHeTu4ecKoe KOHCYJIbTUPOBAHUE. 3HaueHue
MEJUIIMHCKOM TEeHEeTUKHW B TPEJOTBPAIICHUM U JIEYEHUM TE€HETUYECKUX

3a00J1€BaHUM YeIOBEKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuusi Kak Hayka W Tpoliecc. 3apoKIeHHE CEJIeKUUU U JOMECTHUKaIHS.
Yuyenne H.U. BaBumoBa o0 1eHTpaXx NPOUCXOXKICHUS W MHOT000pazus
KYJIbTYPHBIX pacTeHuil. LIeHTpbl IpOUCX 0K ACHHS TOMAITHUX KUBOTHBIX. COpT,

mnopoaa, miraMmm

7.2

CoBpeMeHHbIE METO/bI CEIeKIMU. MacCOBbIH M MHAMBUAYAJIBHBIH OTOOpHI B
CEJIEKIIMM pacTeHMM M KUBOTHBIX. OIEHKa JKcTepbepa. bian3skopoacTBeHHOE
ckpeuBanue — MHOpuauHr. Yucras nuHus. CKpeUMBaHUE YHMCTBIX JIMHUM.
I'eteposuc, wim rubpuaHas cuia. HepoacTBeHHOE CKpelnBaHue — ayTOpHIUHT.
Otnanénnas rubpuauzanuss u e€ ycnexu. VCKycCTBEHHBIH MyTareHe3 H
[IOJIy4CHHUE IOJMILIONAOB. JlOCTHKEHUS CEJIEKIUU PACTEHUM, KUBOTHBIX H

MHKPOOPTraHU3MOB

7.3

buorexHonoruss kak oTpaciib MPOU3BOACTBA. ['€HHas HWHXKEeHepus. ITarbl
co3nanusa pexomoOuHantHo JIHK u Tpancrennsix opranum3mon. Knetounas
nxkeHepus. KiietouHble  KyabTypbl. MHKpPOKIOHAJbHOE Pa3MHOXKEHUE
pacreHuil. KioHMpoBaHHME BBICOKONMPOIYKTHUBHBIX CEIIbCKOXO03MCTBEHHBIX
OpraHU3MOB. DKOJOTHYECKHE W dTHYeckue npodiembl. MO — reHeTHdecku

MOIU(DUIIMPOBAHHBIE OPTaHU3MBbI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

buomorus: 10-ii kmacc : 0a3oBBI  ypoBeHb : y4eOHMK/ B. B.
[Taceunuk, A. A. Kamenckwuii, A. M. Py6noB [u ap.] ; mon pea. B. B.
[Taceunnka. — 6-e u3n., crep. — Mocksa : IIpocsemenue, 2024.

METOAUYECKHUE MATEPHUAJIbBI JJIAA YYUTEJIA

buonorus: 10-#i kmacc : 0a3oBblii ypoBeHb : yueOHuk/ B. B.
[Taceunnk, A. A. Kamenckuii, A. M. PybmoB [u ap.] ; mox pea. B. B.
[Taceunnka. — 6-¢ u3a., crep. — Mocksa : [Ipocsemienue, 2024.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HNHTEPHET

1. https://resh.edu.ru/ - UnTepakTUBHBIE YPOKHU IMIKOJIBLHOTO Kypca.

2. www.lclass.ru — OO6mepoccuiickuii o0pa3zoBaTeIbHbIN mopTasl «Mos
IKOJIa»

3. http://nrc.edu.ru/est/r4/index.html - «bronoruueckas kapTuHa MUpa».

4. http://www floranimal.ru - «<FLORANIMAL — pacTeHus ¥ )KUBOTHBIEY.
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