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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OWOJOTHH TEOPETHYECKYI0 OCHOBY IS
OTIPE/ICNICHUS] TIOAXOA0B K (DOPMHUPOBAHMUIO COJEp)KaHHMS Y4eOHOro IpeaMera
«buonorus» coctaBwiIM: KoHUentyaibHble mnonoxkenus OIOC COO o
B3aUMOOOYCIIOBJIGHHOCTH  IIeJieH, COJIepXaHus, pe3yJabTaToB oOOy4YeHUus U
TpeOOBaHMIA K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, TTOJIOKEHUST 00 OOITUX MENIX U
MPUHIMIIAX, XaPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmero oOpa3oBanusi B Poccuiickoit @Denepainyu, a TakKe TOJOXKEHUS O
crienuduke OMoaoruu, €€ 3HaYCHUH B MO3HAHUU KUBOW MPUPOJIBI U 00ECTICUCHU N
CYIIECTBOBaHMS yejoBeYecKoro oodimiecTBa. COrjlacHO Ha3BaHHBIM MOJIOKCHUSIM,
oTpe/eeHbl OCHOBHBIC (DYHKITMHM MPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owonoruu [aéT TPEACTABICHHE O IMeNsix, 00 oOmen
cTpaTeruu OOy4YeHHUs, BOCIUTAHHS W Pa3BUTUA OOYUaAIOIIMXCS CpeJICTBaAaMU
yduebHoro mnpenmera «buonorus», omnpenenser o0sA3aTeIbHOE MPEIMETHOE
COJICp’KaHUE, €ro CTPYKTYpy, pacmpefeieHue 1o pasjieliaM U TeMaM,
PEKOMEHAYEMYIO MOCIIEI0BATEIBHOCTh U3YyUYECHUSI YUEOHOTO MaTepuaia ¢ y4éToM
MEXIIPEIMETHBIX M BHYTPHIPEIMETHBIX CBS3€H, JOTMKH 00pa30BaTEIbLHOIO
poriecca, BO3pacTHBIX 0COOCHHOCTEH 00yYaroImmnXCs.

B mporpamme 10 OuHONOTMHM TakXKe YUYWUTHIBAIOTCA TpeOOBaHUS K
MJIAHUPYEMBbIM JIMYHOCTHBIM, METANpPEIMETHbIM U MPEIMETHBIM pe3yJibTaTaM
o0yueHnss B (POPMHpPOBAaHMH OCHOBHBIX BHJOB Yy4eOHO-ITO3HABATEIbLHOM
NEeATeIbHOCTH/YUEeOHBIX JEeWCTBUH OOyYarolmuXCcs IO OCBOSHHUIO COJICPKAHUS
OMOJIOTMYECKOr0 00pa30BaHMUSI.

B nporpamme no 6uonoruu (10—11 knaccel, 6a30BbIi YPOBEHB) peaIn3oBaH
IPUHITMI TPEEMCTBEHHOCTH B HM3yYeHHHM Owojoruu, Ojarojgaps 4deMy B HeH
MPOCMATPUBACTCS HAMPABICHHOCTh HA Pa3BUTHE 3HAHUM, CBSI3aHHBIX C
dbopmMupoBaHruEeM €CTECTBEHHO-HAYYHOT'O MHUPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTAIMN JTUYHOCTH, SIKOJOTHUYECKOTO MBIIIUICHUS, PEACTABICHUN O 3JJ0POBOM
o0pasze *KU3HU U OEpPEeKHbIM OTHOIIEHHWEM K OKPYXKaIoIIed MPUPOIHON cpele.
[TosToMy Hapsmy ¢ M3y4eHHEM OOIIEeONOIIOTHYECKUX TEOPU, a TAKKe 3HAHUU O
CTPOEHUM >KUBBIX CUCTEM PA3HOr0 paHTa U CYIIHOCTH OCHOBHBIX IMPOTEKAIOIINX B
HUX MPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH YJIeJICHO BHUMaHUE HCIOJIH30BAHUIO
MOJIYYEHHBIX 3HAHUM B TMTOBCEIHEBHOM JKU3HU JJIsl PEIICHUS MPUKIIAIHBIX 3a/]a4, B
TOM 4YHCJIe: TMPO(QUIAKTHKYA HACIEJACTBEHHBIX 3a00JIEBAHWIA YEIIOBEKA, MEIMKO-
FeHETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHMS 9KOJIOTHYECKHU
1eaecoo0pa3HOro TOBEJICHHS B OKPYXKAIOIIEH NPHUPOTHON cpeae, aHaiau3a
BIIMSHUSL XO3SMCTBEHHON JESATEILHOCTH YEJIOBEKA HAa COCTOSHUE MPUPOAHBIX WU
HCKYCCTBEHHBIX PKOCUCTEM. Y CUJICHUE BHUMAHUS K MPUKIIATHOW HAIIPaBIEHHOCTH
yaeOHOTO mpeamera «buosorusy MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeUeHUs



YCJIOBUM JUIsl PEIICHUS] OJTHOM U3 aKTyaJIbHBIX 3a/1au IIKOJBHOTO OMOJIOTUYECKOTrO
oOpa3zoBaHMs, KOTOpas Ipeanojaraer (QopMupoBaHHE Yy  OO0ydarOIIUXCA
CIIOCOOHOCTH aIalTUPOBAThCA K HW3MEHEHUSM JUHAMUYHO Pa3BUBAKOLIETOCs
COBPEMEHHOT'0 MUpa.

Bbuonorus Ha ypoBHE cpenHero oOmero oOpa3oBaHHUsS 3aHMMAeT Ba)XKHOE
mecto. OHa oOecrieunBaer (GopMUpoBaHUE y OOyYarOUIUXCsl TMPEICTaBICHUNA O
HAy4YHOM KapTUHE MHpA, pacliupseT U 00oOlaeT 3HaHUA O KUBOW Ipupoie, €€
OTJINYNTENIBHBIX NPHU3HAKAX — YPOBHEBOW OPraHU3allMM W JBOJIIOLHH, CO3MAET
yCIOBUSL  JJIsi:  TO3HAHWS  3aKOHOB  JKMBOM  mpupoabl, (OpMUPOBaHUS
(GYHKIIMOHAIBPHOM TPaMOTHOCTH, HAaBBIKOB 3J0POBOTO M 0Oe3omacHOro obpasa
KU3HU, KOJIOTMYECKOTO MBIIIIEHUS, HEHHOCTHOIO OTHOIIEHUS K dKUBOW MIPUPOJIE
U YEJIOBEKY.

Bonpnioe 3HaueHne OMOIOTUs UMEET TAKXKE JJI PEHICHUS! BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3a/Jad  CpelHero  obmero o0pa3oBaHMs,  COLHUAIU3AINU
oOyyaroruxcs. M3yyenue Guonioruu o0ecreuyrnBaeT ycinoBus At (OpMUPOBAHUS
UHTEJUIEKTYaJbHbIX, KOMMYHHMKAIlMOHHBIX H HWH(POPMAIMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIBTYpbl, COCOOCTBYET MHTErpalid OMOJOTMYECKHX 3HAHMM C
NPEICTaBICHUAMH U3 APYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTU, (PU3UKHU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O NpeaHA3HAYEHHHM y4eOHOro IpeamMera
«buonorus» cocTaBUIM OCHOBY JUIsl OIpEACNIeHUs TMOIXOJ0B K OTOOpYy u
CTPYKTYPUPOBAHHIO €r0 COJEP)KaHMs, MPEJCTABIEHHOTO B MpOTrpaMMe IO
OHnoJI0ruu.

Ot6op coxepkanus ydeOHOro mpeameTa «buonorus» Ha 0a30BOM YpPOBHE
OCYIIECTBIEH C MO3UIMK KyJIbTYpOCOOOpPAa3HOTO TMOAXO0/a, B COOTBETCTBUHU C
KOTOPbIM OO0y4aroluecs: JOJDKHbI OCBOMTH 3HAHWA W YMEHHMs, 3HAUUMbIE IS
dbopmupoBaHusi 00IIEH KyJIbTYphbl, ONPEACISIONINE aJeKBATHOE TOBEIACHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHON cpejie, BOCTpeOOBaHHbIE B MOBCEIHEBHOM
KHU3HU U IPaKTHUECKOM aestenpHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUN
3aHUMAIOT JIEMEHTHI COJIEPKAHUsI, KOTOPBIE CIIyKaT OCHOBOM /1Jisi (pOPMUPOBAHUS
IIPEICTABIEHUM O COBPEMEHHOW €CTECTBEHHO-HAyYHONW KapTUHE MHUpA U
LHEHHOCTHBIX  OPHEHTALMSIX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TI'yMaHHM3alUU
OMOJI0THYECKOTO 00pa30BaHMS.

CTpyKTypupoBaHUE COJEp)KaHUs y4eOHOro Marepuana B Mporpamme Io
OMOJIOTUU OCYILIECTBICHO C YYETOM NPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTAX >KMBOUM MPUPOJbI, O €€ YPOBHEBOW OpraHU3ALMU U
3BOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJICHBI CIIEIYIOUIUE COAEpKaTeNbHbIe TMHNUU: «bronorus kak Hayka. Mertoasl
HAy4yHOTo To3HaHUs», «KieTka kak Ouosormueckas cucremay, «OpraHuszM Kak



ounosornueckas cucremayn, «Cucrema m MHOrooOpasue OpPraHHYECKOro MHpPay,
«IBOJTIOIHS KUBOU MPUPOABD?, « IKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTH.

[enp wm3yueHust ydyebHoro mnpenmera «buomorus» Ha 0a30BOM YpOBHE —
OBJNAJICHUEC  OOYyYAOMIMMUCS  3HAHUAMH O  CTPYKTYPHO-(PYHKITMOHATBHOU
OpraHM3allii KUBBIX CHCTEM pa3HOTO paHra M MPUOOpPETEeHHE YMEHUU
WCIIOIb30BaTh ATU 3HAHUS JUISI TPAMOTHBIX JEUCTBUH B OTHOIICHUH OOBEKTOB
YKUBOU MPUPOBI U PEUICHUS PA3TMYHBIX KU3ZHEHHBIX MPOOJIEM.

JlocTmxkeHue 1enu u3ydeHus ydeOHoro npenmera «buonorus» Ha 6azoBom
YPOBHE 00€CTICUMBACTCS PEIICHUEM CICAYIOITUX 3a/1ay:

OCBOEHHE OOYYarONMUMHCS CHUCTEMbl 3HAHMM O OMOJOTHYECKHUX TEOPHSX,
YUYEHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUMOTE3aX, MPABUJIAX, CIykKaIIUX OCHOBOM
s GOPMUPOBAHUSI MPEICTABICHUN O €CTECTBEHHO-HAYYHOM KapTHHE MHUpa, O
METO/IaX HAYYHOTO IMO3HAHMSI, CTPOCHUH, MHOTOOOPa3u U OCOOCHHOCTSIX JKHBBIX
CHCTEM Pa3HOTO YPOBHSI OpraHU3aIMH, BbIJIAIOIIUXCSI OTKPBITUAX U COBPEMEHHBIX
UCCIIEIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHrUe y OOYYaIOIIMXCS IO3HABATEIbHBIX, WHTEIUICKTYyalbHBIX H
TBOPYECKUX CHOCOOHOCTEW B MpOIECCE aHalv3a JAaHHBIX O MYTSIX pPa3BUTHUS B
OMOJIOTUY HAYYHBIX B3IJIIIOB, WIEH M TOIXOJOB K HM3YUYCHHUIO JKHUBBIX CHUCTEM
pPa3HOI0 YPOBHS OpraHU3alluM;

CTAHOBJICHHE Yy OOydJaromuxcs oOmeld KyJIbTyphl, (yHKIIMOHAIBHOM
IPaMOTHOCTH, PA3BUTUE YMEHUM OOBSICHATH U OLIEHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN W ONbBITA, TMOJYYEHHBIX MpPHU
W3y4eHUH OMOJIOTHH;

dbopMupoBaHue y OOydYarONIUXCS YMEHUH WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JIESITEIHHOCTH YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIIUTAHUE YOEKIEHHOCTH B BO3MOXXHOCTU IO3HAHUSI YEJIOBEKOM >KHUBOM
PUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIIOICHUS ATHICCKHUX
HOPM TIPH MPOBEJICHUU OMOJIOTHICCKUX UCCIICIOBAHMIA;

OCO3HAHHME IIEHHOCTH OWOJOTUYECKUX 3HAHUN JUIs TIOBBIIICHUS YPOBHS
AKOJIOTUYECKOHN KYyJIbTYPBI, Jisl (GOPMUPOBAHUS HAYUYHOT'O MUPOBO33PEHHUS;

pUMEHEHUE TPUOOPETEHHBIX 3HAHUN U YMEHUW B TIOBCETHEBHOM XKU3HU TS
OLICHKH IMOCJEACTBUN CBOEH JEATEILHOCTH MO OTHOIIEHUIO K OKPYIKAIOIIEH CPELE,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBAaHHUE M COOJIIOJICHHWE Mep NPOPUIAKTUKU
3a00JIeBaHUH.

B cucreme cpegnero oOmero oOpaszoBanusi «buosjorus», uzydaemas Ha
0a30BOM ypOBHE, SBIECTCS O00OS3aTEIbHBIM YUCOHBIM IIPEAMETOM, BXOJISIIHM B
COCTaB MpeIMETHOM 001acTh « ECTECTBEHHO-HAYUYHBIE TTPEAMETHI.



J1st u3ydeHusi OMOJI0TUH Ha 0a30BOM YPOBHE CPEIHETO 00IIero o0pa3oBaHus
otBoAuTCs 68 yacoB: B 10 kimacce — 34 vaca (1 gac B Henento), B 11 kimacce — 34
yaca (1 gac B Hezento).



COJEPXAHME OBYUYEHUA
10 KITIACC

Tema 1. buosiorust kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH ¢ OOIECTBEHHBIMU, TEXHUYECKUMHU U
JPYTUMU €CTECTBEHHBIMU HaykKamu, pusocodueit, ITUKON, ICTETUKON U MPaBOM.
Pons Ouonorum B (HopMUpOBAaHHH COBPEMEHHOM HAy4YHOM KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Meto/b1 TO3HAHUS KUBOUM MPUPObI (HAOII0ICHUE, SKCIIEPUMEHT, ONKUCAHUE,
U3MEpeHue, KiIacCupUKamms, MOJCTUPOBAHUE, CTaTHCTHYECKas 00paboTka
JTAHHBIX ).

JdeMoHcTpanuu:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbnos, [[x. Yorcon u @. Kpuk.

Tabnuupl 1 cxeMbl: «MeToIbl TO3HAHUS )KUBOU MPUPOJIBI».

JlabopaTopHble U NpakTHYecKue padoThbl:

[Tpaktuueckas pabora No 1. «lcmonb3oBaHue pa3iMUHBIX METOJOB IpHU
U3yYEHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3al M.

JKubie cuctembl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus: Ouonorun. Otiandmne
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPO/IBI.

CaoiicTBa 6MOCHCTEM M X pa3HOOOpa3ue. YpOBHU OpraHU3alMUd OMOCUCTEM:
MOJICKYJIAPHBIMA, KJIETOYHbIM, TKAHEBbIA, OPraHU3MEHHBIA, MOMYJISALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKU ), OnoC(EepHBIA.

JdemoHcTpanuu:

Tabnuubl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HWY», «YPOBHU OpraHU3aIuU
YKUBOU MPUPOIBD.

O6opynoBanue: moaenb moJiekybl JIHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHHUE KJIETKH.

XUMHUYECKHM COCTaB KIETKH. XHMUYECKHUE BJIEMEHTBHI: MaKpPOAJIEMEHTHI,
MUKPO3JIEMEHTHI. Bo/ia 1 MUHEpaibHbIE BELIECTBA.

OyHKIMM BOABI W MHUHEpAIbHBIX BEHIECTB B KieTke. llomnepxanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u ctpoeHue OeiaKkoB. AMHUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHnunmble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYphl ~O€IKOBOM MOJIeKyJbl (NIepBUYHAs, BTOpUYHAs, TpPETUYHAA U
YeTBEPTUYHASL CTPYKTypa). XHUMHYECKHE CBoilcTBa OenkoB. buonormyeckue
(GyHKUMUU OENKOB.



depmentsl — Ouonorudeckue Katanuzatopbl. CTpoeHue QepmeHra:
aKTUBHBIA 1EHTp, cyOcrpaTHas cnenudpuyHoctb. KodepmeHnTsl. Butramunsi.
OTnunuust PepMEHTOB OT HEOPTaHUYECKUX KAaTaIU3aTOPOB.

VYraeBoapl: MOHOcaxapuasl  (TJIOKO3a, pubo3a U Ae30Kcupudo03a),
aucaxapunbel - (caxaposa, JaKTo3a) MW Tojucaxapuiibl  (Kpaxmaj, TJIMKOTEH,
HeJUTI0I103a). buonornvyeckue GyHKIIMH YIIIEBOIOB.

Jlunuasl:  Tpurauuepuabl, Qocoaunuasl, crepouasl. ['HapoPuIbHO-
ruapopoOHble  cBoiicTBa. buonornueckue ¢GyHkumu aunuaoB. CpaBHeHHE
YIJIEBOJIOB, OETIKOB U JIMMHUIOB KaK UICTOYHUKOB SHEPTHUU.

Hyxnennoseie kucnorsl: JHK w PHK. Hykneotnast — MOHOMEpHI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenune u ¢pynkuuu PHK.
Buast PHK. AT®: ctpoenue u GpyHKIINU.

Huronorus — Hayka o kietke. Kinerounast Teopust — npuMep B3auMOACHCTBUS
uzeil 1 PaKToB B HAYYHOM MMO3HAHUH. MeTOIbl U3YUEHUS KICTKH.

Knerka kak menoctHas >xuBasi cucteMa. OOmMe NTpPU3HAKH KIIETOK:
3aMKHyTasi HapyxHass memOpana, monekyibl JIHK kak renetuueckuit ammapar,
cucTeMa cuHTe3a Oenka.

Tumsl KIETOK: JyKapuoTHyecKas W mpokapuoruyeckas. OcoOeHHOCTH
CTpOEHHUs TpoKapuoTuueckon kieTku. Kierounas crenka Oakrtepuii. CTpoeHue
JYKApUOTUYECKOW KIETKH. OCHOBHBIE OTJIMYWS PACTUTEIBbHOW, >KUBOTHOM H
IrpUOHOM KJIETKH.

[ToBEepXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHAsl CTE€HKA, TNIMKOKAJIMKC, UX
¢bynknuu. [Tnazmarnueckas memOpana, e€ cBoiictBa u pyHkiuu. [{utormiasma u eé
opranounbl. OnHomeMOpannbie opraHounbl kietku: OIIC, ammapart ['onbmxwy,
an30coMbl. [1olyaBTOHOMHBIE OPraHOWIbl KJIETKU: MUTOXOHIPHUH, TIACTUIBI.
[Ipoucxoxaenne MUTOXOHIpUUA W Tmactuld. Buasl mnactun. HememOpanHbie
OpraHOWIBI KJIETKH: PUOOCOMBI, KJIETOYHBIH IIEHTP, IIEHTPUOJH, PECHUYKH,
KryTUKU. OyHKIMHA OPraHOUJI0B KJIIETKU. Brirrouenus.

SAnpo — perynaropHslid 1ieHTp KieTku. CTpoeHue sjpa: siaepHas 00010YKa,
KapuoIuiazmMa, XpoMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpT BEHIECTB B KIIETKE.

JdemoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Huarpammer:  «PacnpeneneHue XUMHYECKUMX DJJIIEMEHTOB B HEXHBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOM MPUPOIE».

Tabmuubr u cxembl: «llepuogndeckas TabiauIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MoeKyJbl BoAb», «brocunTtes 0enka», « CTpoeHrne MOJIEKYJIbI OenKay,
«Ctpoenue pepmentay, «Hyknennosbie kucinotel. JJHK», «Ctpoenune monekymbi



AT®», «CtpoeHne >yKapuOTHUYECKOM KIETKW», «CTpOEHHE >KMBOTHOU KIIETKW»,
«CTpoeHue pacTUTENbHOM KIETKW», «CTpoeHHe MNPOKAPUOTHUECKOU KIETKW,
«CTpoeHue siIpa KIETKN», « Y TIeBOAbDY, «JIunuasn.

OO0opynoBaHKe: CBETOBOM MHUKPOCKON, OOOpYIOBaHHWE [Jisi MPOBEIACHUS
HAOJIIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKpPOIpPENnapaTbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBbHBIX KIETOK.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

JlaGopatopuas pabora Ne 1. «l/3yueHue KaTaqTuTUYECKOM AaKTUBHOCTH
dbepMeHTOB (Ha IpUMEpE aMIIIa3bl WU KaTaaasbl)y.

Jlabopatopnass pabora No 2. «l3ydyeHue CTpOeHHS KIETOK paCTEHUH,
KUBOTHBIX U OaKTepHil MOJ MUKPOCKONOM Ha TOTOBBIX MHUKpOIpenaparax M HX
OMKCAHUEN.

Tema 4. ’KusHeaesiTeJIbHOCTD KJICTKH.

OOmeH BemecTB, Wik MeTadon3M. AcCuMusIus (TUIacCTHUYECKUii OOMEH) U
JUCCUMUJIISIIUS (SHEPreTUYeCKil OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U HHEPrUM B IMOHUMAHUU
MeTaboau3ma.

Tuner oOMeHa BemecTB: aBTOTpodHBIN U reTepoTpodHbIii. Pons dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAIIEHUN IHEPTUU B KIIETKE.

®orocunte3. CperoBass W TeMHOBasg (a3bl ¢doTocuHTe3a. Peakuuu
dboTocunTeza. DPpdekTuBHOCTh oTOCUHTE3a. 3HAUeHUE (POTOCUHTE3a ISl KU3HU
Ha 3emsie. Bausinue ycioBuil cpeapl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIEHUS €TI0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCUHTE3UpYIole 0akTepuu. 3HaUYeHUE XEMOCUHTE3a s
YKU3HU Ha 3eMIIe.

DHepreTuueckuii oOMeH B KJeTke. PaciuersieHue BellecTB, BBIICICHUE U
aKKyMYyJIUPDOBaHME DSHEPrud B KIETKE. OTambl SHEPreTHYecKoro oOMeHa.
['mukomus. bpoxenue m ero Buiabl. KHCIOpOAHOE OKHCIIEHME, WIM KJIETOYHOE
JbIXaHUE. OkucnuTENbHOE dbochopunupoBaHue. OddexTuBHOCTD
SHEPreTUYeCcKoro oOMeHa.

Peaknuun MarpuuHoro cuHre3a. ['eHernueckas wuHpopmamus u JIHK.
Peanuzanus renetwdyeckodt wHpOpManuu B KIETKE. | €HETHUECKHH KOJ W €ro
cBoiictBa. Tpanckpurnuus — Mmatpuubii cuaTe3 PHK. Tpancnsauus — 6uocunres
Ooenka. Ortanbl TpaHciasiuuu. KoaupoBanue amuHokuciaor. Ponb pubocom B
OonocuHTe3e Oenka.

Heknerounsie ¢popmbl :xu3HU — BUpychl. ctopust oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHMSI M KU3HCHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bonesnu pacreHuid, KUBOTHBIX U YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmynoaedpunura yenoseka (BMY) — BozOyautens CITM/a.



OOparHast ~ TpaHCKpuIlMsi, peBepraza ©  uHTerpaza. llpodunakruka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JIeBaHUM.

JdemoHcTpanuu:

[Toptpetsi: H. K. Konbuos, /1. . Usanosckuii, K. A. Tumupsses.

Tabmuiel u cxembl: «Tunbl mutanusy, «Metaboauzm», «MHTOXOHIPUNY,
«JHepreTuyeckuit oomen», «Xmopomnacty, «®Dorocunredyn, «Ctpoenue JIHK»,
«CtpoeHue U PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit Komy,
«Bupyco», «bakrepuodarn», «Ctpoenne u xu3HeHHbId nukn Bupyca CIIN/a,
oaxTepuodaray, «Pemmukarus JTHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoeaue JIHK u Tpanckpurmmsy,
«buocunres 6enkay, «CTpoeHue KIeTKn», Mojenb cTpykrypsl JJHK.

Tema S. PasMHoOKeHHe M MHIMBUAYAJbHOE Pa3BUTHE OPraHU3MOB.

Kietounbli 1uKII, WM KU3HEHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipomeccrl, mpoTekaromue B uHTepdaze. Permkanusa — peakuus MaTPpUIHOTO
cunteza JIHK. Crpoenune xpomocomM. XpOMOCOMHBIH HabOp — KapHOTHIIL
JiunmonaHeIi M TAlUIOWAHBIA ~ XPOMOCOMHBIE  HAOOphl.  XPOMaTHUJIBI.
[uTonornueckne OCHOBbI PAa3MHOXKEHUS W HWHAWBUIYAJIBHOTO  Pa3BUTHS
OPraHUu3MOB.

Henenue knetku — muto3. Craaun mutoza. IIpoueccsl, npoucxonsiue Ha
Pa3HBIX CTAIUAX MUTO3a. BUOJOrHYECKUI CMBICT MUTO3A.

[IporpamMmmupyemasi TuOEIIb KJIECTKH — aroITo3.

®opMbI pa3sMHOKEHHsI OPraHU3MOB: Oecrioyioe U mososoe. Bunpl 6ecnonaoro
Pa3sMHOXKEHUSA: JICJICHUE HAABOE, IIOYKOBAaHME OJHO- W MHOTIOKJIETOYHBIX,
cropooOpa3oBaHKe, BEreTaTUBHOE pa3MHOKeHHE. VICKyCcCTBEHHOE KIOHUPOBAHUE
OpPraHU3MOB, €0 3HAYECHHE JIJIS CEJICKIUU.

[TonoBoe pa3MHOKEHHUE, €r0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cragun meiio3a. IIponeccel, NpoHCXOAsIIME HA CTAIUAX MeHo3a.
[ToBenenne xpomocoM B menose. Kpoccunrosep. buosiornuecknii CMbICI U
3HaYEHUE MEH03a.

'ameTtorenes — mpouecc oOpa3oBaHUA TOJOBBIX KJIETOK Y >KHUBOTHBIX.
[TonoBeie kene3bl: CEMEHHUKU U SIMYHUKH. OOpa3oBaHUE U PA3BUTHE IMOJOBBIX
KJIETOK — TraMmeT (CrnepMaTo30u[l, AWIEKIIeTKa) — CHEPMATOreHe3 M OBOTCHES.
Oco0OeHHOCTH CTpPOEHHUsl SANWLEKIETOK W CHepMaTro3ouaoB. OII0J0TBOpPEHHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTreHE3). OMOpPHOHAIBLHOE  Pa3BUTHE
(aMOpuorenes). Jtarnbl SMOPHOHAJIBHOTO PA3BUTUSL Y MO3BOHOYHBIX >KHUBOTHBIX:
npobienne, racTpynsmus, opraHorene3. IloctamOpuonanbHOE pasButue. THIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpAMOe, HempsiMoe (IMYMHOYHOE). Brusinue



cpeabl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJCTBA.

Poct u paszButme pacrenuil. OHTOreHe3 LBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHU, CTA/INU PA3BUTHSL.

JdemoHncTpanuu:

Tabmuiel u  cxeMbl: «DOpMBI pa3MHOXKEHHUSI OPraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pacTeHU», «BerertaTuBHOE pa3MHOXKEHHUE
pacteHui», «Jlenenne kineTku Oakrepuil», «CTpOeHHE TOJIOBBIX KJIETOK,
«Ctpoenue xpoMocombl», «Knerounbiii mukny, «Pemmukamus JTHK», «Mutosy,
«Mernosy, «IIpsamoe u Henpsmoe pazButue», «l'aMeTorene3 y MIEKOIUTAIOWINX U
4eJI0BeKa», «OCHOBHBIE CTAJIMU OHTOT'E€HE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «Cnepmaro3ouasl
MJICKONIUTAIOLIETO», «SHIEeKIeTka MiIeKonuTarmeroy, «Kapuokunes B KieTkax
KOpEIIKa JyKa», MarHuTHas MOJEJb-alIuiuKauus «/lejieHue KIeTKn», MOJEIb
JIHK, monenp meTadhazHoit XpOMOCOMBI.

JlaGopaTopHblie U NpakTHYeCKHE PadoThI:

Jlaboparopuas pabora No 3. «HaOmromeHue MuUTO3a B KJIETKaX KOHUMKA
KOpEIIIKa JTyKa HAa TOTOBBIX MUKPOMIPENapaTaxy».

JlaGoparopuas pab6ora Ne 4. «M3ydeHwe CTpPOCHHS IIOJIOBBIX KIETOK Ha
TFOTOBBIX MUKpOIIPENnaparaxp».

Tema 6. HacsiencTBeHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Micropus pa3BuThs reHETUKHU. Ponb nuronoruu
¥ OMOpHOJIOTUM B CTAaHOBJIICHWHM TE€HETHUKH. BKiam poccuilckux u 3apyOeHBIX
y4EHBIX B pa3BUTHE TCHETHUKH. MeETOoJbl TEHETUKH (THOPHI0JIOTHICCKHM,
[IUTOTCHETUYECKUHN, MOJEKYIIpHO-TeHeTH4YeCKUii). (OCHOBHBIE TI'€HETHUYECKHE
noHATHs. ['eHeTn4yeckasi CHMBOJIMKA, UCMOJIb3yeMasi B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, YCTaHOBIICHHbIE ['. Menaenem.
MoHoruOpuiHOe CKpelIMBaHuEe. 3aKOH eIWHO00pa3us THOPHUIIOB IIEPBOIO
nokoJieHus. IIpaBuino JOMUHMpPOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unore3a ynctoTel rameT. [10JIHOE M HEMTOJTHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpeniuBaHWE. 3aKOH  HE3aBUCHUMOTO  HAacCleOBaHUS
npu3HakoB.  l{UTOreHeTHYeCKMEe  OCHOBBI  JUTHOPHUIIHOTO  CKPEIIMBAHUA.
AHanuzupyouiee ckpenBanue. Mcnoap30BaHne aHAIUM3UPYIONIETO CKPEIIUBAHUS
JUISL OTIPEICSICHHS] TEHOTHIIA OCOOH.

CuernyieHHoe  HacienoBaHue TnpuszHakoB. Pabora T. Moprana 1o
CLEIUIECHHOMY HACJIE€JOBaHUIO 'eHOB. HapylleHue cuerieHrst reHOB B pe3yabTaTe
KPOCCUHIOBEpA.

XPpOMOCOMHasl TEOpUS HACJIEACTBEHHOCTU. [ eHeTHYeCKue KapThl.



I'eneruka noma. XpoMOCOMHOE OIpeAesneHue mona. AyToCOMbl U TOJOBBIE
XpoMocoMbl. ['omMoraMeTrHsie W reTeporaMeTHble OpraHu3Mbl. HacnepoBaHue
MIPU3HAKOB, CLIETIJIEHHBIX C MOJIOM.

N3menunBOCTh. BB N3MEHYNBOCTHU: HEHACIICICTBEHHASI U HACJIEACTBEHHAS.
Pomp  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEPUCTHKA
MOAU(PUKALMOHHON M3MEHUYMBOCTU. BapualimoHHbIi psiJl M BapUallMOHHAS KPUBAs.
Hopma peakuuu mpusHaka. KolnueCTBEHHBIE M KAUYECTBEHHBIE NMPU3HAKU U UX
HOpMa peakiuu. CBolicTBa MOANU(DUKAIIMOHHONW U3MEHYHUBOCTH.

HacnenctBennasi, WM TEHOTUNIUYECKas, W3MEHYMBOCTh. KomOWHaTHBHAs
W3MEHYMBOCTb. Melo3 W TMOJOBOM mpolecc — OCHOBa KOMOWHATHUBHOM
U3MEHYMUBOCTU. MyTalmoHHasi u3MeHUUBOCTh. Kitaccudukanust MyTaiuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYUHBI MyTaluil. MyTareHHble (pakTophI.
3aKOH rOMOJIOTHYECKHUX PSAOB B HacieacTBeHHoW n3menunBocty H. Y. BaBunosa.

BHesnepHas HacIeCTBEHHOCTh U U3MEHUHUBOCTb.

I'enetuka wenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T'€HETUKH
YyeJIOBEKa: TCHCAIOTHYCCKUM, OTU3HEI[OBBIM, IIMTOTCHETHYCCKHI, OMOXMMHYCCKUH,
MOJIEKYJISIPHO-TE€HETUUECKHM. CoBpemeHHoOe ONIPENIECIICHHE TE€HOTHIIA:
MTOJTHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[1I1P-ananu3a. HacneacTtBenHble 3a00JieBaHMS 4YeJIOBEKAa: TI'€HHBIE OOJIC3HH,
00JIe3HH C HACJIEICTBEHHOW MpPepacnoyioKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckue W TreHepaTuBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHUMMBI
3I0pPOBOTO 00pa3a >KU3HU, TUATHOCTUKH, NPOPUIAKTUKH U JICYECHUS T€HETUYECKUX
0ose3Hel. MenuKo-reHETUYeCKOe KOHCYIbTUPOBAHHUE. 3HAUYECHHUE MEIUIIMHCKOMN
TE€HETUKHU B MPEAOTBPAIIEHUH U JICUEHUN TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JdeMmoHcTpanuu:

[Toptpetst: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmumet w cxembl:  «MOHOTMOpPUIAHOE  CKpEIMBAaHHE MW €r0
LIUTOT€HETUYECKAsT OCHOBa», «3aKOH pACIICIUICHHS M €ro LUTOrE€HEeTUYecKas
OCHOBa», «3aKOH  YHCTOTBI  rameT», «JluruOpugHoe  CKpEIIMBaHHEY,
«uTomorudyeckue OCHOBBI JTUTUOPUTHOTO CKpELIUBAHUA, «Meiio3y,
«B3anmoAenuCcTBUE aQJUICNIBHBIX TE€HOB», «l'€HeTHYecKue KapThl PACTEHU,
KUBOTHBIX WU 4eJIOBEKa», «['eHeTuka mona», «3aKOHOMEPHOCTH HACIEIOBaHUS,
CUEINIEHHOr0 ¢ mojom», «KapuoTumbl 4YenoBeKa W KUBOTHBIX», «Buabl
U3MEHYUBOCTY, «MoaudukamonHas HW3MEHUYMBOCTHY, «HacnmemoBanue pesyc-
dakTopay», «I'eHeTrKa rpynn KpoBu», « MyTallMOHHAasi U3MEHYUBOCTD.

O6opymoBanue: Mojenu-anmIuKanun  «MOHOTHOPUIHOE CKpEIUBAHUE),
«Henonnoe nomunupoBaHuey, «Jurubpumnoe ckpeniuBanue», «llepexpéct



XpOMOCOM», MHKPOCKOIl M MHKporpenapaT «Jlpo3odpuna» (Hopma, MyTauuu
(bopMBI KPBUIBEB U OKpPACKH Teia), repdapuii «['opox moceBHONY.

JlaGopaTopHblie U NpakTHYeCKHe PadoThI:

Jlaboparopnas pabotra No 5. «M3yueHuwe pe3ysbTaTOB MOHOTHOPUIHOTO M
OUTHOPUIHOTO CKPEUIUBaHUS Y APO30(UIIbI HA TOTOBBIX MUKpOIIpEnapaTaxy.

JlabopatopHasi pabora Ne 6. «M3yuenue MoAN(PUKAIIMOHHON U3MEHUNBOCTH,
IIOCTPOEHHUE BAPUALMOHHOI0 PsiZia U BApUALIMOHHON KPUBOW».

JlabopaTtopHas pabora Ne 7. «AHanmu3 MyTauuid y Ipo30(Quibl HA TOTOBBIX
MUKpOIpenaparax.

[Ipaktuueckass pabora Ne 2. «CocraBieHWE M aHAIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Ceneknysi Kak HayKa U MPOLECC. 3apOKJICHHUE CEJNCKIUH U JTOMECTUKAIIUS.
Yyenne H. UW. BaBunmoBa 0 1eHTpax MOPOUCXOXKIACHUS W MHOro00pasus
KYJbTYPHBIX pacTeHUM. LIEHTpBhl MPOMCXOXKIAEHUS JOMAIIHUX XMUBOTHBIX. CoOpT,
OpOJIa, ITaMM.

CoBpeMeHHbIE METOJIbI CeNeKIMH. MacCoBBIM U MHAMBUIYAJbHBINA OTOOPHI B
CEJIEKIMN pPacTeHUl M JKUBOTHBIX. OIllEHKa »KcTephepa. BIM3KOpOJCTBEHHOE
CKpemiuBaHue — UHOpuauHr. Yuctas nuHus. CKpelIMBaHUE YHMCTHIX JIMHUM.
I'ereposuc, wnu rubpunHas cuna. HepoAacTBeHHOE CKpellUBaHUE — ayTOPUAMHT.
Otpanénnass ruOpuauzanuss W €€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
MOJYy4YEHUE TOJUIUIONAO0B. JlOCTMKEHHS CENEKIMU PACTEHHM, >KUBOTHBIX H
MHUKPOOPTaHU3MOB.

buotexHonoruss Kak OTpacib MNPOU3BOACTBA. ['€HHAsh WHXKEHepus. OTalmbl
co3nanusi pexomOuHanTHo JIHK wu Tpancrennsix opranusmoB. Kiertounas
uHKeHepus. Kierounsle KyabTypbl. MUKPOKIIOHAIBHOE PAa3MHOXKEHHUE PACTEHUU.
KionnpoBanue BBICOKOIIPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Dkosoruuecknue W dtudeckue  npodsmembl. MO —  reHeTmyecku
MOJAU(PUIIUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanuu:

[Toprpersr: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
NBanoB.

Tabmumbsl 1 cxembl: kapta «LleHTpbl NpOUCXOXKIAEHHST W MHOroo0Opasus
KyJbTYPHBIX pacTeHui», «[lopoasl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTypPHBIX
pacrenuity, «OTnanéHHas rudpuauzamus», «Padotel akagemuka M. @. MiBanoBay,
«llomumnonnusa», «OO0bEKTbI OuoTexHONOrUM», «KieTouHble KyJabTypbl U
KJIOHUpOBaHHeE», «KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

OO6opynoBanue: MyJISKHU TUIOJIOB M KOPHETIOA0B TUKUX (DOPM U KYJIBTYPHBIX
COpTOB pacTeHuil, repdbapuit «CeabCKOX035UCTBEHHbBIE PACTEHUSI.



JlaGopaTopHblie 1 NpakTHYeCKHEe PadOThI:

Okckypeust «OCHOBHBIE METOABI UM JOCTHKEHUS CEJICKIIMA PACTeHUM W
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIINIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIM ~ y4acTOK, B TEIUIMYHOE XO34MCTBO, J1a0OpaTOpHIO
arpOyHMBEPCUTETA UM HAYYHOTO IIEHTPA)».



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
BUOJIOTNHA

Cormacho ®I'OC COO, ycranaBnuBarOTCs TpeOOBaHUS K pe3yibTaTam
OCBOCHMs  OOydalOUIMMHCA HpOrpaMM  CpEeJHEro ooumero oOpa3oBaHHUA:
JUYHOCTHBIM, METAPEAMETHBIM U IPEMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType JIMYHOCTHBIX PE3yJbTAaTOB OCBOCHUA TIpeaMeTra «buomorus»
BBIJICJICHBI CIEAYIOUIME COCTABISIONINE: OCO3HAHUE OOYYaIOIUMUCS POCCUMCKON
rPaXXJaHCKOW UAEHTUYHOCTH — FOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpENENeHNI0, HaJlu4yhe MOTHBallMM K  OOy4YeHHI0  OHOJOoTuH,
[[eJICHANPaBIICHHOE pPa3BUTHE BHYTPEHHUX YOEKIEHUW JUYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEH M MCTOPUUECKUX TPAJAUIUN Pa3BUTUS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CMOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JNEATENBHOCTH [IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHWs, HAJIUYUE HSKOJOTMYECKOrO0 IMPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUThH 1IEJIM U CTPOUTD >KU3HEHHBIE MJIAHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUS mpeamMeTa «buonorus» AOCTUTAKOTCS B
€AMHCTBE YYEOHOM U BOCIHUTATENBHON JIEATEIBHOCTH B COOTBETCTBUU C
TPaJIULIMOHHBIMA POCCUMCKUMU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT TMpoOIleccaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpAa3BUTHA, PA3BUTHS BHYTPEHHEW MO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY W MPABOMOPSAKY, YEIOBEKY TPY/Ja U CTapIIEMy IOKOJIEHUIO,
B3aMMHOTO YBa)KEHHUS, OCEPEKHOTO OTHOIICHHUS K KYyJIbTYPHOMY HACIEIUI0 U
TpaguUUsM MHOTOHAlMOHaJbHOro Hapoaa Poccuiickoii denepanuu, NpUpoae H
OKpY’KarolIen cpele.

JInyHOCTHBIE pE3yibTaThl OCBOEHHUS yueOHOoro mpeamera «buomorus»
JIOJKHBI OTPakaTh TOTOBHOCTh M CITOCOOHOCTH OOYYAIOIINXCS PYKOBOJACTBOBATHCS
c(hOpMHUPOBAHHONW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TMO3UTUBHBIX BHYTPEHHHX  YOEXKJCHHH, COOTBETCTBYIOIIMX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHUE KU3ZHEHHOIO
ONbITA U ONbITA IESITEIBHOCTH B MPOILECCE PEa3alMi OCHOBHBIX HAIPaBJICHUN
BOCIIUTATEJIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMHN 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MpPaB U OOS3aHHOCTEH, YBaKCHHE
3aKOHa U IIPaBONOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM MJEATENBHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATENIBHBIX 3a/1a4, BBHINOJIHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHUE YYHUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSAMHU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COIIMAJILHBIM TOJ0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOTO BBIMOJHEHHUS
y4eOHBIX, TIO3HABAaTEJIbHBIX M HCCJIEAOBATEIBCKUX 3a7a4y, YBaKUTEIBHOTO
OTHOUIEHUSI K MHEHHIO OIMOHEHTOB MpU OOCYXACHUH CIIOPHBIX BOIPOCOB
OMOJOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTH poccuiickoin IPaKIaHCKON UJEHTUYHOCTH,
NaTpuOTU3Ma, YBaXEHHUS K CBOEMY HApoJy, YYBCTBa OTBETCTBEHHOCTHU IE€pe.l
Ponuuoi, ropmoctn 3a cBOM Kpal, CBOO PoauHy, CBOM S3BIK M KYJBTYpY,
MPOIIJIOE U HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHUE K MPUPOJIHOMY HACIEAUIO U MAMSTHUKAM IIPUPO/IbI,
NOCTHXEHUAM Poccun B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAHOBJICHUE H
pa3BuTHE OWOJOTUM, TOHUMAHUS 3HAYECHUS OWOJIOTMHM B TIO3HAHUU 3aKOHOB
IPUPOBI, B ’KU3HU YEIOBEKA U COBPEMEHHOTO 00IIECTBa;

uzeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyXeHHUI0 u 3anmurte (OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE TYXOBHBIX IEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHE JINYHOTO BKJIAJ]a B MOCTPOCHUE YCTOMUYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOI'0 MPHUHATHS LEHHOCTEH CEMEMHOM JKU3HU B COOTBETCTBUH C
TpaauuusaMu Hapos1oB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOUIEHHWE K MUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIMIECTBEHHBIX OTHOIIIEHU;

MOHUMAHHE SMOIIMOHAIBHOTO BO3/ICHCTBHUS JKMBOI IPUPOJIBI U €€ IIEHHOCTH;



FOTOBHOCTh K CaMOBBIPOXEHUIO B Pa3HBIX BHUJIAX MCKYCCTBA, CTPEMJICHHE
MPOSIBIISATH KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHusi, (POPMUPOBAHUS KYJILTYPbl 3[10POBbS H
IMOIMOHAJIBLHOTO 0JIArONOJIyYns:

NOHUMaHUE W peaju3anus 370poBOro M Oe3omacHOro oOpa3a >KU3HU
(3m0poBO€  TUTaHHWE, COOJIIOJIEHWEe TUTMEHUYECKMX TIpaBUJI W HOPM,
cOaaHCUPOBAHHBIA PEXUM 3aHATUM U OTIbIXa, peryispHas Qunueckas
AKTUBHOCTbB), OEpEXHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
cOOCTBEHHOMY (DPM3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHUMAHUE LEHHOCTH TpPaBWI HWHIMBUIYAJIBHOTO M  KOJUIEKTUBHOIO
0€301MacHOI0 MOBEACHUS B CUTYAIIUAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHME MOCJEICTBUN W HENPUATHS BPEIHBIX NPUBBIUEK (YHOTpeOIeHUS
AJIKOT0JIsl, HAPKOTUKOB, KypEHHUSI);

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/AY, OCO3HAHHE [ICHHOCTH MacTepPCTBa, TPYIO0JIIOOHE;

FOTOBHOCTh K AKTMBHOW JICATEIBHOCTH TEXHOJOTMYECKOM M COLHMAJIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TJIAHUPOBATH U CaMOCTOSATEIIHHO
BBITIOJTHSITh TaKyl0 JEATEIbHOCTD;

UHTEPEC K pa3IUuyHbIM cdepaMm npodhecCHOHANbHONU JeSATEIbHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun U peanru30BBIBATH
COOCTBEHHBIE KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHMI0O U CamMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOTHY€CKOr0 BOCIIUTAHUS:

AKOJIOTMYECKU 1IeJIECOO00pa3HOe OTHOIIEHHWE K TPHUPOJIE KaK HCTOUYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMUS;

MOBBIIICHUE YPOBHSI HKOJOTMYECKON KyJIbTYypbl: MPUOOPETEHUE OMbITA
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX MOCHEACTBUNA IS
OKPY>KarolIen cpebl;

OCO3HaHME TJI00ATIBHOTO XapaKTepa JKOJOTHYECKUX MPoOJieM U MyTel X
pelieHus;

CIIOCOOHOCTh HWCITOJIb30BaTh MPUOOpETaeMble TMPU H3YYEHUU OUOJIOTHHU
3HAQHUSA W YMEHHS TIPpH peIIeHHH TpoOJieM, CBSA3aHHBIX C palMOHAJIBHBIM
MPUPOJIONIONIB30BaHUEM  (COOJIOJICHHE  TpaBWJI  TOBEJACHUS B IPUPOJE,
HaIpaBJICHHBIX Ha COXPaHEHHWE pABHOBECHUS B HKOCHUCTEMaxX, OXpaHy BHUJIOB,
AKOCHUCTEM, OHOC(EPHI);

AKTUBHOE HENPUATHUE JICUCTBUM, TMPHUHOCAIIUX BpPEId  OKPYKaKOIIEH
NPUPOJIHON cpejie, YMEHHE IPOTHO3UPOBATh HEOJArOoNMpHUITHBIC DKOJOTHUUECKHE
MOCJICICTBUS MPEANPUHUMAEMBIX ICUCTBUN U NMPEOTBPAIATh UX;



HAJIMYKE PA3BUTOIO 3KOJIOIMYECKOTO MBIIUICHHS], YKOJIOTUYECKON KYJIbTYPBI,
OmbITa NEATEIbHOCTH HKOJIOTHYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBAaTbCA MMM B IIO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLMAIIBHOU
IPAKTUKE, TOTOBHOCTH K YYAaCTHIO B MIPAKTUYECKON EATEIBHOCTH 3KOJOTHYECKOU
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHHSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKW M OOIIECTBEHHOM NMPAKTHKH, OCHOBAHHOI'O Ha JHAJIOTe
KYJBTYp, CHOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M YWTATEIbCKOW KYyJBTYPbl KaK CpEICTBa
B3aMMOJICHCTBUS MEXY JIFOAbMU U IIO3HAHUS MUPA;

NOHUMaHUE crneuu@uKkd OHOJIOTMM KakK HayKd, OCO3HaHUs €€ poJu B
(GopMUpPOBaHUN PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU LIEJIOCTHOTO
IPECTaBICHUS 00 OKpYXalolleM MHUpPE KaK O €IWHCTBE IMPHUPOJbI, YEJOBEKa U
oOmiecTBa, B IO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M pELIEHUH MNpodiieM
COXpaHEHUs MIPUPOJHOTO PAaBHOBECHS;

yOEXKIEHHOCTh B 3HAUMMOCTH OHMOJIOTUU AJII COBPEMEHHOW LMBHIM3AIUU:
oOecrieyeHrss HOBOTO YpPOBHSI Pa3BUTHsSI MEIULMHBI, CO3JAaHUE IEPCIEKTHUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PEeCcypcHble  NpPoOJEeMbl  Pa3BUTHUS
YeJI0BEYECTBA, IOUCKA MyTeH BBIXOJA U3 INIO0AJIBHBIX IKOJIOTHUYECKUX MPOOIEM U
o0OecrieyeHuss mepexoJa K  YCTOMYMBOMY  Pa3BUTHIO,  pPalMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYpPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJYyYEHUH OMOJOTMYECKMX 3HAaHUW B LEJAX
NOBBIIICHUS OO0IIel KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOW T'PaMOTHOCTH OOyd4aromuxcs, (GpopmMupyemon
IpU U3yYE€HUH OMOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh MOJy4YaeMble 3HaHMs MJIs aHajau3a u
OOBSCHEHHUSI SIBIICHUW OKPYXAIOIIEr0 MUPa U MPOUCXOJAUIMX B HEM H3MEHEHUH,
yMEHUE JieJaTh OOOCHOBAHHBIE 3aKIIIOUEHHsSI HAa OCHOBE HAy4YHbIX (DaKTOB U
UMEIOINXCS JaHHBIX C LEJIbI0 TIOJYUYEHHSI TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHMS IS
pelieHus npo0yieM B PEATIbHBIX )KU3HEHHBIX CUTYALNSX;

OCO3HAaHHME ILIEHHOCTHM HAYYHOW JEATEIBbHOCTH, TOTOBHOCTb OCYLIECTBIATH
IPOEKTHYIO M HCCIIEOBATENBCKYIO AEATENBHOCTh HHMBHUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO, K AaKTHUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUI Mo OMONOTMM B
COOTBETCTBUHM C KU3HEHHBIMH MOTPEOHOCTAMHU.



METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpenMeTHbie pe3yiabTaThl OCBOCHHS yueOHOro mpeamera «buomorus»
BKJIFOYAIOT: 3HA4YMMble Ui (OPMHUPOBAHUS MHUPOBO33PEHUS O0YyUYaIOIIUXCS
MEXAUCIUTUIMHAPHBIE (MEXKIPEIMETHBIE) O0IeHayYHbIC MOHSATHUS, OTPaXKAIOIINe
IEJOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHEUU(PUKY METOJIOB IO3HAHUA,
UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHs, SBJICHUE, MPOIECC,
cUCTeMa, HaAy4YHbId (PaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCClieloBaHMe,  HAONMIOJIeHHe, W3MEpPEHHe, OKCIEPUMEHT H  JPYTrHx),
yHUBEpCalbHble Yy4yeOHbIe JeWcTBUS (MO3HABATENbHbIE, KOMMYHHUKATHUBHBIE,

pEryJsiTUBHBIE), o0ecIeynBaroIue dbopmupoBaHue (GyHKUIHMOHATBHOM
IPAaMOTHOCTM W  COLUMAJIbHOM KOMIIETEHUHH OOYy4YarOIIMXCA, CIOCOOHOCTH
oOyJaronmxcs UCII0JIb30BaTh OCBOCHHBIE MEXIMCIUTUITMHAPHBIE,

MHUpPOBO33pEHUYECKHE 3HAHMS W  YHUBEpCaJlbHble yueOHblEe JEWUCTBUA B
MIO3HABATEIbHON U COLMAJIbLHON MPAKTHKE.

MeranpeaMeTHble PE3yNbTaTbl OCBOEHHUS MPOrPaMMbl CPEAHETr0 OOLIEro
00pa30BaHUs TOJKHBI OTPAXKaTh:

OBaagenue YHHMBEpPCAJIbHBIMH y4eOHBIMU M03HABAaTEJIbHBIMH
NeUCTBUAMMU:

1) 60a30BbIe JIOTHYECKHE IeHCTBUA:

CaMOCTOATENIbHO  (OPMYJIMPOBATh U aAKTyaJlU3upoBaTh  MpolIiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHHM 3HAHMM HPUEMBI JIOTMYECKOTO MBILIUICHUS
(aHanu3a, CUHTE3a, CpaBHEHHUsI, KjaccuuKaium, 000011IeH s ), pACKPbIBATh CMBICT
OMOJIOTUYECKUX MOHATUN (BBIAETATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIUBATh
CBSA3M C JIPYTUMH MOHATUSAMH);

ONpEeNeNsaTh LENU JEATEeIbHOCTH, 3a/aBas IapaMeTpbl M KpPUTEPUU HX
JNOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTU C IOCTABICHHBIMHU LIEISMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS JUIsl O0OBsICHEHUS (DAKTOB M SIBJICHUMN
YKUBOH IIPUPOLBI;

CTPOUTH JIOTMUECKHE pacCyXKIeHUs (MHIYKTUBHbBIE, JEAYyKTUBHBIE, IIO
AHAJIOTUM), BBIABISITH 3aKOHOMEPHOCTH W IPOTHBOPEYHUS B PaccMaTpHUBAEMBIX
SIBIICHUSX, (DOPMYIIUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

IPUMEHSTh CXEMHO-MO/ICJIbHbIE cpeactBa Ui IpeICTaBIICHUS
CYILIECTBEHHBIX CBSI3€l M OTHOLUIEHUN B M3y4YaE€MbIX OMOJOTMYECKHX OOBEKTax, a
TAaK)K€  NPOTUBOPEYMH  Pa3HOrO0  poOJAd,  BBIIBIEHHBIX B Pa3IMYHBIX
MH(POPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IJIaH PEIICHHsS] MPOOJEMBbI C Y4ETOM aHallM3a MMEIOIIUXCS
MaTepHaAIbHBIX U HEMAaTepUaJIbHBIX PECYPCOB;



BHOCHUTb KOPPEKTHUBBI B JESITEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN AESITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBIIOJHATH pabOTy B  YCJIOBHUSIX PEAIBHOIO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOJCHCTBYS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NPU PELICHUH KU3HEHHBIX IPOOIIEM.

2) 0a3oBbIe McCCIIEI0BATEIbCKUE 1eHCTBHUA:

BJIAJIETh HABBIKAMM YUE€OHO-UCCIEI0BATEIbCKON U MMPOESKTHOM JESITEIbHOCTH,
HaBbIKAMM  pa3peuieHus MpoOJieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIIEHUS MPAKTUYECKUX 3314, IPUMEHEHUIO
Pa3IMYHbIX METOJIOB IMO3HAHUS;

UCIOJb30BaTh pPa3jMUYHblE BUABl JESATEIBHOCTH IO IOJIYYEHHIO HOBOIO
3HaHUS, €ro HHTEpPHpeTalud, NPeoO0pa3oBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYAaLMSIX, B TOM YHCJIE TPU CO3/aHUH YUEOHBIX U COLUAIBHBIX TPOECKTOB;

(GopMupOBaTh HAYYHBIH TUI MBIIUICHUS, BIaJIeTh HAYYHONH TEPMUHOJIOTHUEH,
KJIFOYEBBIMU MTOHATUSIMU U METOJIaMU;

CTaBUTh M (OpMyJIHpOBaTh COOCTBEHHBIE 3aJadyd B 00pa3oBaTEIbHON
TSI TeTbHOCTH 1 )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH  TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJlM3UpOBaTh 3a/auy,
BBIIBUTaTh TUIOTE3y €€ pelIeHMs, HaXOAWTb apryMEHThl Ui J0Ka3aTelbCTBa
CBOMX YTBEpXICHUH, 3a7jaBaTh IApaMETPbl U KPUTEPHUH PEILICHUS;

aHAJIM3UPOBAaTh TMOJIYYEHHbIE B XOJ€ PEHICHUs 3aJladyd  pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIHN OIIBIT;

OCYLIECTBJIATH LI€JICHANPABICHHBIA MOUCK MEpPeHOca CPEJCTB U CIOCOOOB
NercTBUS B MPO(ECCUOHAIBHYIO CPEY;

yMETh IMEPEHOCUTh 3HAHUS B TMO3HABATENBHYIO W MPAKTHUECKYIO OOJIacTH
KU3HENIEATEIIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIE HJIEH, MpeJJiaraTh OPUTHHAIBHBIC MOIXOABl M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEILICHUS.

3) pa6ora ¢ unopmanueii:

OpPUEHTHPOBATHCS B PAa3IMYHBIX UCTOYHUKAX UHPOpMAILUU (TEKCTE yueOHOTro
nocoOus, HAY4YHO-IIOMYJIIPHOM JIUTEpaTrype, OHOJOTMYECKUX CIIOBapsX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax AaHHbIX, B VIHTepHeTe), aHaIu3UpOBaTh
UHGOPMAITUIO PA3TUYHBIX BUJOB U (POPM MpeCTaBICHHS, KPUTHUECKHA OLIEHUBAThH
€€ I0CTOBEPHOCTh U HENPOTUBOPEUYUBOCTb;



bopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3NMYHBIE METOJbI MPU TMOUCKE U
oTObope Ouosornueckor mHpopMamu, HEOOXOAUMOM JJisi BBITIOTHEHUS YYEOHBIX
3aj]1ay;

npuoOpeTaTh ONBIT HUCHOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTH, COBEPILIEHCTBOBATh KYJIbTYPYy aKTUBHOI'O MCIIOJIBb30BaHUs Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYr0  (oOpMy  MpeACTaBICHUS
ounonornyeckor uHpopmanuu (cxeMbl, rpaduky, IUarpaMmmbl, TaOIHIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAYYHBIA A3BIK B Ka4yeCTBE CpeAcTBa Npu paboTe C
OMoJOorMYecKod HHpOpMalMe: MPUMEHATh XUMHYECKue, (Qunyeckue u
MaTE€MaTUYECKUE 3HAKU W CUMBOJBL, (hOpMyJibl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIOJIB30BaTh W INpeoOpa3oBbIBATH  3HAKOBO-CUMBOJMYECKHE  CpEACTBA
HarJIsAHOCTH;

BJIAJE€Th  HABBIKAMHM  pAaclo3HaBaHWA M 3allUThl  MH(OpMaIuw,
UH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OgJ1aieHHe YHHBEPCAJbHBIMU KOMMYHUKATUBHBIMHU AelCTBUSIMM:

1) oO1enme:

OCYIIECTBIISATh KOMMYHHKAIIMH BO BCeX cpepax KU3HU, aKTUBHO Y4acTBOBATh
B JMAJIOT€ WM TUCKYCCUU MO CYIIECTBY OOCyXAaemMoil TeMbl (yMEHHUE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXXACHHUS OTHOCHUTEIHHO BBHITIOJHEHHS TMpeiaraeMon
3a]]a41, YYUTBHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIUN APYTUX yYaCTHUKOB
JIMaJIora Uin JUCKYCCUN);

pacmo3HaBaTh HeEBepOalbHbIE CpEACTBA OOIIEHMs, TOHMMATh 3HAYCHUE
COLIMAJILHBIX 3HAKOB, TPEINOCHUIOK BO3HMKHOBEHHMS KOH(DIMKTHBIX CHUTYaIWH,
YMETh CMATYATh KOH(MIUKTHI ¥ BECTH TIEPETOBOPHI;

BJAJIETh Pa3IMYHBIMH CHOCOOaMU OOIEHUS U B3aUMOJCWUCTBUS, MOHHUMAThH
HaMEpEeHUs IPYTUX JIIOJIEH, MPOSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECEeIHUKY
U B KOPpeKTHOU opme hopMyTupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeJIbHOCTh:

NOHMMATh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUIYaIbHOU
paboThI MPH PEIICHUH OMOJIOTHYECKOM MPOoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
PUMEHEHUS TPYNIOBLIX (JOPM B3aUMOJICHCTBUS MPHU PELICHUH Y4eOHO 3a1auu;

BBIOMpAaTh TEMATUKYy W METOJbl COBMECTHBIX ICHCTBHI C y4ETOM O0OLIUX
MHTEPECOB U BOZMOXKHOCTEHN KaXK/10TO YJieHa KOJUIEKTHBA;

OpUHUMATh  I[eId  COBMECTHOM  JeATENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JACUCTBUSL MO €€ JOCTUKEHUIO: COCTaBIATh IUJIaH JCHCTBUH,



pacnpenenarh poJid ¢ y4€TOM MHEHHMIl y4YaCTHUKOB, OOCYXIaThb pE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAaue€CTBO CBOEr0 BKJIAJa M KaXJIOr0 yYAaCTHHKAa KOMaH[bl B
o0ui pe3ysbTat Mo pa3padoTaHHBIM KPUTEPUSIM;

peajaraTb HOBBIE IPOEKTHI, OLICHUBAaTh HJIEH C IO3UIHMH HOBU3HBI,
OpPUTMHAIBHOCTH, ITPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh TMO3UTHUBHOE CTPATETMYECKOE TMOBEJIEHUE B Pa3IUUYHBIX
CUTYALMSIX, IPOSIBIISITH TBOPYECTBO U BOOOPAKEHHE, OBITh HHULIMATUBHBIM.

Ogy1aieHHe YHUBEPCAJIbHBIMH PeryJIssTHBHBIMH 1CHCTBUSIMMU:

1) camoopranusanus:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpoOIEM M HX
pElIeHHs B )KU3HEHHBIX U YYEOHbIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OHOJOTMYECKHX 3HAHHUM IIeJIeBHIE U CMBICIOBBIC
YCTAaHOBKM B CBOUX JEHCTBHUSX M IOCTYIIKax MO OTHOUIEHHUIO K JKUBOW NPUPOJE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYIKAFOIINX;

CaMOCTOSATENIbHO OCYILECTBIIATh MO3HABATENBHYIO JAESITEIbHOCTD, BBISBIISTH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3aJlauyd B 00pa30BaTEIbHON
NESATENBHOCTH U XKU3HEHHBIX CUTYaLIHSX;

CaMOCTOSITENIbHO ~ COCTaBJATh IUIAH pEIIeHUus MpoOsieMbl C  Y4YETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U IPEIIOUYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacIMpsATh paMKH Y4EOHOI0 peAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a peuIcHHUE;

OLICHUBATh TPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IMIUPOKOW HPYAULUU B
pasHbIX O0NAacCTAX 3HAHHWM, MOCTOSHHO MOBBIIIATH CBOM 0O0pa3OBaTEIbHBIA H
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJa/JeTh HABbIKAMU  TO3HABaTENbHON  pedrekcun Kak  OCO3HaHUs
COBEPIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YyJIbTaTOB U
OCHOBAHUH, UCIOJIb30BaTh MPUEMBI pe(IeKCUHN Uil OLEHKHU CHUTYyalluH, BbIOOpa
BEPHOI'O PELICHUS;

YMETh OLEHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PELIEHUS IO HX
CHUKEHMUIO;

IPUHUMAaTh MOTHBBI W apryMEHTBHl APYrMX IIpH AaHAJIN3E pEe3yJIbTaTOB
NEeSITENbHOCTH;



3) npuHATHE Ce0NA U APYTrUX:

MPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHThl JPYTUX TPU aHajdu3e pe3yJibTaToB
NEeATEIbHOCTH;

MPU3HABATH CBOE MPABO M MPABO JPYTUX HA OMIMOKH;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MTO3ULIUU JPYTOro YeJIOBEKa.

IMPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs mporpammbel COO mo Ouonoruum Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupudecKkue s yueOHoro npenamera «buomorus
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOCHUIO, HHTEPIPETALUU U
npeoOpa3oBaHUI0 3HAHUM, BUIBI JAESITEIBHOCTU IO MOJIYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWI B PAa3WYHBIX YUE€OHBIX CUTyallUsIX, a TaKXe€ B peaIbHBIX
KU3HCHHBIX CHUTyaIlUsIX, CBA3aHHBIX ¢ Owosorueil. B mporpamme mpeameTHbIC
pe3yIbTaThl MPEACTABICHBI IO TOAaM O0yUCHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS yueOHOro npeamera «buonorus» ¢ 10
Kacce NOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIU OMOJIOTUU B CUCTEME HAy4YHOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KApTUHbI MUPa WU HAYYHOIO MHUPOBO33PEHHS, O BKJIAJAE POCCUUCKUX U
3apyO0eKHbIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOM
rPaMOTHOCTH YEJIOBEKA ISl PEUICHUS KU3HEHHBIX 3a]1a4;

YMEHHUE PaCKpbIBaTh COJIEpKAHUE OMOJOTMYECKUX TEPMHUHOB M TOHSATHIL:
KU3Hb, KIJIETKa, OpraHu3M, MeTaboiau3Mm (0OMEH BEIIECTB M IIPEBpaIlCHHE
OHEPTUH), TOMEOCTa3 (CaMOpEryJsivs), YPOBHEBAsI OpPraHU3aIUs KUBBIX CHUCTEM,
CaMOBOCHIPOU3BEACHUE (PEPOIYKIIHS ), HACIEACTBEHHOCTh, K3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE U3JlaraTh OWOJIOTHYECKHEe Teopuu (KIETOYHAs, XPOMOCOMHas,
MyTaIlMOHHAsI, IIEHTpaJibHAs JOrMa MOJEKYyJsipHON Ouosorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBuiioBa) u ydeHus (0 1eHTpax MHOTooOpas3usi u
MPOUCXOXKIEHUS KyJIbTypHbIX pacTeHuit H. V. BaBuioBa), onpeaensiTh rpaHUIlbl
UX MIPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

yMEHUE BJIAJIETh METOJIAMUA HAYYHOTO MMO3HAHUS B OMOJIOTHH: HAONIOACHUE U
ONMCAHUE YKUBBIX CUCTEM, MPOLIECCOB U SIBJICHWHN, OpPraHU3alus U IMPOBEIACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABMKEHUE  TUIOTE3bl,  BBISBICHUE
3aBUCHUMOCTH MEXIY HCCICAyEeMbIMH BEIUYMHAMU, OOBSCHEHHE TMOJYYECHHBIX
pEe3yJNbTATOB, WCHOJIb30BAHHBIX HAYYHBIX MOHSATHMI, TEOPHM U 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJIbI HA OCHOBAHUH TOJIYYE€HHBIX PE3YJIbTaTOB;



YMEHUE BBIIEIATh CYIIECTBEHHBIE NPU3HAKH BUPYCOB, KJIETOK IIPOKAPHUOT U
AYKapHoOT, OAHOKJIETOYHBIX W MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
POLIECCOB: OOMEHAa BELIECTB M MPEBpPAUICHUS SHEPIUU B KIETKE, (DOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTUYECKOro oOMEeHa, XEMOCHHTe3a, MHUTO3a, Meio3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIUMBHUIYAJIBHOIO pa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATh MOJYyYEHHbIE 3HAHUS JUIsl OOBACHEHMS] OMOJOTHMYECKHX
IIPOLIECCOB M SIBJICHUM, JUISl IPUHATHS NPAKTUYECKUX PEUICHUN B IOBCEIHEBHOU
KHU3HU C 1LeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3JI0POBBS
OKpYKaroIIMX J0AeH, COOII0IEHUSsI HOPM I'PaMOTHOT'O TIOBEJIEHUS B OKpY KaroIen
OPUPOJIHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCIOJB30BaHUS JOCTH)KEHUN
COBPEMEHHOMU ounonoruu 17} OMOTEXHOJIOTHI I PalMOHAJIBHOTO
IPUPOAOIIOIb30BaHNUS;

YMEHUE pelaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadd Ha MOHO- U
OUTHOPUIHOE CKpEIMBAaHUE, CLEIUICHHOE HacCJel0BaHUE, COCTaBIATh CXEMbI
MOHOTMOPHUJIHOTO CKpEIIMBAHUS Uil Tpe/iCKa3aHus HaclieIOBaHUs MPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBIMONHATH J1a0OpAaTOPHBIE M MpaKTHYECKHE pPadOThI, COOIIOAAThH
npaBuiia mpu paboTe ¢ yueOHbIM U Ja00paTOPHBIM 000pPYA0BaHUEM;

YMEHME KPUTHYECKH OLEHUBaTh M HHTEPIPETHUPOBATH HH(GOPMALIUIO
OMOJIOTUYECKOTO COJEPKAaHMSI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
pa3IUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM MH(POpPMALUH, HAYYHO-IOMYJISIPHBIE
MaTepuaibl), STUYECKHE acCleKTbl COBPEMEHHBIX HCCJIEeIOBaHUI B OHOJIOTHUH,
MeAMILIMHE, OMOTEXHOJIOTUH;

yMEHUE CO03/1aBaTb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOLICHUS,
000011251 OMOIOTMYECKY0 MH(DOPMAILIMIO W3 HECKOJbKUX HCTOUYHHKOB, TPAMOTHO
MCII0JI30BaTh NOHATUITHBIN armapaT OMOJOTHH.

[IpenMeTrHbie pe3ysbTaThl OCBOEHUsI yueOHoro npeamera «buonorus» ¢ 11
Kjlacce NOJKHBI OTPAXKATh:

c¢(hOpMHUPOBAHHOCTh 3HAHUIM O MECTE U POJU OUOJIOTUMU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HAyK, B (POPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa M HAYYHOI'O MHPOBO33PEHMs, O BKJIAJE POCCUICKUX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OHWOJOTUH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl PELICHUS KU3HECHHBIX 3aad.

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JUIsl OOBACHEHMS] OMOJOTMYECKHX
IIPOLIECCOB U SIBJICHUM, JUISl IPUHATHS NPAKTUYECKUX PEUICHUN B IOBCEAHEBHOU
KHU3HU C 1eNplo obecredeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3JI0POBBS
OKpYKaroIIMX J0AEH, COOII0IEHUsI HOPM I'PaMOTHOT'O TIOBEJIEHUS B OKpY KaroIen



OPUPOAHON cpejie, MOHUMaHWE HEOOXOJMMOCTH UCIOJIb30BAaHUSL JOCTHKEHUN
COBPEMEHHOW OMOJIOTHH /ISl PAllMOHAIBEHOTO TPHUPOIOTIONH30BAHHS;

yMEHHUE periaTh dJeMEHTApHbIC OMOJOTHUYECKHE 3a/1aud, COCTaBIISATH CXEMbI
NepEeHOCca BEIIECTB U YHEPTUH B IKOCUCTEMaxX (LIeTH MUTaHUsA);

YMEHUE BBIMOJIHATh JIa0OpaTOpHBIE M MpaKkTUYeCKHe paboThl, COOI0IATh
npaBuiia Mpu padboTe ¢ ydeOHBIM U JIabOpaTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPHUTHYECKH OIICHUBATh MW HHTEPIPETHPOBATH HHGOPMAIHIO
OMOJIOTHYECKOTO COJEP)KAaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUSI U3
Pa3ITUYHBIX UCTOYHUKOB (CPEACTBA MACCOBON MH(POPMAIINH, HAYYHO-TTOMYJISPHBIC
MaTepuayibl),  paccMaTpuBaTh  TJ00ajbHBIE  DJKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, (HOPMUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE IMCBMEHHBIC W YCTHBIE COOOIICHUS,
000011ast OMOJIOTHYECKYI0 MHGOPMAIINIO U3 HECKOJbKHX MCTOYHHUKOB, TPAMOTHO
MCIIOJIb30BATh OHATUITHBIN armapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC

Ne i/

HanmeHoBaHMe pa3/ie/ioB U TeM
NPOrpamMMbl

buonorus kak Hayka

JKuBnIe cucTeMBI 1 UX opraHu3anusa

XHUMHUUYECKUH COCTAB U CTPOCHUE KIIETKH

H(HSHCI[@HT@J’IBHOCTL KIICTKHN

Pasmuoxxenue u HHIUBHUAYaJIbHOC Pa3BUTUC
OpraHu3MoOB

HacneacTBeHHOCTH M N3MEHUYUBOCTD
OpraHu3MOB

Cenekiust opranu3mMoB. OCHOBBI
OMOTEXHOJIOTHH

PesepBHOE Bpems

KoaunuecTBo 4acoB

Bcero

KoHTpoJibHBI
e padoThI

IIpakTH4eckn
e padoThl

0.5

1.5

DJICKTPOHHBIE

(uudposrie)
o0pa3oBaTe/ibHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/7f41¢29
2

bu6nmoreka [JOK

https://m.edsoo.ru/7f41¢29
2

bu6mmorexa [IOK

https://m.edsoo.ru/7f41¢29
2

bu6mmorexa [IOK
https://m.edsoo.ru/7f41¢29
2

bu6nuoreka [JOK
https://m.edsoo.ru/7f41c29
2

bu6nmoreka [JOK

https://m.edsoo.ru/7f41¢29
2

bu6mmorexa [IOK

https://m.edsoo.ru/7f41¢29
2

bubmmorexa [{OK




https://m.edsoo.ru/7f41¢c29
2
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Tema ypoka

buonorus B cucreme HayK

MeTo bl TO3HAHUS KUBOW MPHUPOJIBI.
[TpakTuueckas pabora Ne 1
«Hcnonb3oBaHue pa3iIMyHbIX
METOJIOB MPHU U3yUYEHUU
OMOJIOTUYECKHX OOBEKTOBY

buonorunyeckue CUCTCMBI, ITPOLCCCHI
" UX U3YUYCHUC

XMMHYECKUH cOCTaB KJIETKU. Boga n
MHHEPAIBHBIE COJIU

benku. CoctaB u cTpoeHue O0eIKoB

®depMeHThl — OHOJIOTHYECKHE
katanu3aTopsl. JlabopaTopHas
paborta Ne 1 «M3yuenue
KATAJIMTUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha mpUMepe aMHIIa3bl

KogunyecTBo 4acoB

Bcero

KonTpoabHbI
e padoThI

IIpakTH4eckn
e padoThI

0.5

0.5

Jara
U3YYeHH
|

DJIEKTPOHHBIE
nugposeie
o0pa3oBaTte/ibHbIE

pecypchbl

bu6mmoreka [JOK
https://m.edso00.ru/863e612
2
https://m.edsoo.ru/863e632a

bu6mmoreka [JOK
https://m.edsoo.ru/863e612
2

bubmuoreka [JOK
https://m.edsoo.ru/863e656
4

bubmuorexa [JOK
https://m.edsoo.ru/863e674¢
bu6mmoreka [IOK

https://m.edsoo.ru/863e6b7
2

bu6mmorexa [JOK
https://m.edsoo.ru/863e6b7
2




10

11

12

13

14

15

16

WJIM KaTajasbl)»

VYrnesoasl. JIunuasl

Hykneunosbie kucinorsl. ATD

Ucropust u METOIBI H3yYECHHS
kieTku. Knerounas teopust
Krerka kak 11e10cTHas KUBas
cucTeMa

CTpOCHI/Ie SYKapHOTquCKOﬁ KIJICTKH.

JlaGopatopHas pabota Ne 2
«HM3ydyeHne cTpoeHus KIETOK
pacTeHuii, )KUBOTHBIX, TPHOOB U
OakTepuii 0] MUKPOCKOTIOM Ha
TOTOBBIX MHKpOMpenapaTax u ux
OIICAaHUE»

OOMeEH BELIECTB WM META0OIN3M
dorocunTe3. XeMOCUHTES

DHepreTUIecKuii 0OMeH

JKu3HeHHBIN UK KIETKU. [lenenue
KieTku. Muto3. JlabopaTopHas
paborta Ne 3 «Habnrogenue muTto3a B
KJIETKaX KOHYMKa KOPEIlKa JyKa Ha
TOTOBBIX MUKpPOIIpenapaTax»

buocunres Oenka. Peaknus

0.5

0.5

bu6mmoreka [IOK

https://m.edsoo.ru/863e687
0

bubnuoreka [JOK
https://m.edso0.1ru/863e6d5c

bub6mmorexa [JOK
https://m.edsoo.ru/863e6e¢88

bu6mmoreka [IOK

https://m.edsoo0.ru/863e6ff0
https://m.edsoo.ru/863e716¢

bu6mmoreka [JOK
https://m.edsoo.ru/863e766¢

bub6mmorexa [JOK
https://m.edsoo.ru/863e7¢98

bubnuoreka [JOK
https://m.edsoo.ru/863e7aae

bu6mmoreka [IOK
https://m.edsoo.ru/863e7dc4

bu6mmoreka [IOK



17

18

19

20

21

22

23

24

25

MAaTpUIHOTO CUHTE3a

Tpancnsius — OuocuHTe3 OenKa

Hexnerounsie ¢hopmbl )KU3HA —
BUPYCHI

®opMbl pa3MHOXKEHHSI OPTaHU3MOB

Meiios

OO6pa3zoBaHue 1 pa3BUTHE MOJOBBIX
kjeToK. ONIo10TBOPEHHUE.
Jlaboparopuas pabota Ne 4
((HSyquI/Ie CTPOCHUS ITOJIOBBIX
KJIETOK Ha I'OTOBBIX
MUKpOIIpenaparax»

NunuBuyanpHOE pa3BUTHE
OpraHu3MOB

I'enetnka — HayKa O
HaCJICACTBECHHOCTH U UBMCHYNBOCTH

3aKOHOMEPHOCTH HaCJIEAOBaHUS
MPU3HAKOB. MOHOTHOpHIHOE
CKpelIMBaHKe

JurudpuaHoe cKpemmrBaHue. 3aKoH
HE3aBUCHMOTO HACJICIOBAHUS
MIPU3HAKOB

0.5

https://m.edsoo.ru/863e796¢

bu6mmoreka [IOK
https://m.edsoo.ru/863e796¢
but6mmoreka [IOK

https://m.edsoo.ru/863e754
0

bu6mmoreka [IOK

https://m.edsoo.1ru/863e81b
6

https://m.edsoo.ru/863e831e
bubnuorexa [JOK

https://m.edsoo.ru/863e7f4a

bu6mmoreka [IOK

https://m.edsoo.ru/863e81b
6

bub6mmorexa [JOK
https://m.edsoo.ru/863e843
6

bu6mmoreka [IOK
https://m.edsoo.ru/863e8612
bub6mmorexa [JOK

https://m.edsoo.ru/863e887
8

bu6mmorexa [JOK
https://m.edsoo.ru/863e89a4




26

27

28

29

30

31

32

33

CuenieHHOE HAcIeIOBaHHUE
npu3HakoB. JlabopaTtopHas pabora
Ne 5 «M3yueHne pe3ynbTaToB
MOHOTHOPHUIHOTO U TUTHOPUTHOTO
CKpEIIMBaHMS Y IPO30(HIIBI HA
TOTOBBIX MUKPOTIpETIapaTax»

I'enetuka nona. Hacinenosanue
HpI/ISHaKOB, CILICINICHHBIX C ITOJIOM

N3menunBocTs. Henacnencreennas
U3MEHYUBOCTh. JIabopaTopHast
pabota Ne 6. M3yuenue
MOIU(PHUKAITMOHHON H3MEHYHBOCTH,
MOCTPOCHHE BapUAIIIOHHOTO psAa U
BAPUALIMOHHON KPUBOI»
HacnencrBeHHast U3MEHYMBOCTD.
JlaGopatopnas pabora Ne 7.
«AHanu3 MyTanui y 1po30Qpuiisl Ha
TOTOBBIX MUKpOIIpenapaTax»»

I'eneTuka uenoBeka

PesepBubIil ypok. O60011eHNE 1O
Teme «HacaencTBeHHOCTh U
U3MEHYHUBOCTb OPTaHU3MOBY

CeJ'IeKI_II/IH KaK HayKa U Iponecc

MeTobl U JOCTUKEHUS CENIEKIIMU
pPacTeHUI U KUBOTHBIX

0.5

0.5

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863e8c60

bu6mmoreka [JOK
https://m.edsoo.ru/863e8c60

bubnuoreka [JOK
https://m.edsoo.ru/863e8efe

bubnuorexa [JOK
https://m.edsoo.ru/863e8efe

bubnuorexa [JOK

https://m.edsoo.ru/863e8d7
8

bubmuoreka [JOK

https://m.edsoo.ru/863e921
4

bubnuorexa [JOK
https://m.edsoo.ru/863e921



4
bubmunoreka LIOK

BrorexHonmorus kak oTpacib
34 p 1 https://m.eds00.ru/863¢933
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJbHOU ITPOT'PAMMBbBI

10 KJIACC

Kon
NpoBepsieMoOro
pe3yJbTara

1

2

3

4

5

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
00pa3oBaTe/ibHOI MPOrPaMMbI CpPeIHEro 001ero 06pa3oBaHus

CchopMupoBaHHOCTb 3HAHUI O MeCTe M POJM OHMOJIOIMH B CHUCTEME
HAy4YHOT'O 3HAHUS €CTECTBEHHBIX HayK, B (POPMUPOBAHUHN COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHHBI MUpPa U HAYYHOTO MHUPOBO33pPEHUS; O
BKJIa/Ie POCCUHCKUX M 3apyOEeKHBIX YUEHBIX-OMOJOrOB B pa3BUTHE
ouosioruy; (yHKIMOHAIBLHONH TI'PAaMOTHOCTH 4YEJIOBEKA JUIsl pPELIeHUs

JKHU3HCHHBIX 3aJa4

YMeHue packpblBaTh COJIEpKaHUE OHOJIOTMYECKUX TEPMHUHOB H
MOHSTUM: )KU3Hb, KJIETKA, OPTaHU3M; MeTa0oau3M (0OMEH BEIIEeCTB U
IIPEBpALEHUE 3HEPIHM), TOMEOCTa3 (CaMmOperyJysuus), ypOBHEBas
OpraHu3aIys KHUBBIX CHUCTEM, CAMOBOCIPOM3BEIECHUE (PENpPOAYKIUS),

HACJI€ACTBEHHOCTDb, UBMCHYNBOCTL, POCT U Pa3BUTHC

YMeHue uznaratb OMOIOTHYECKHe TEOPUH (KJIETOYHAas, XpPOMOCOMHas,
MyTaimoHHas), 3akonsl (I'. Mennens, T. Moprana, H.W1. BaBuiosa) u
yuyeHHsd (0 LEHTpax MHOrooOpaszus M MPOMCXOXKICHHUS KyJIbTYPHBIX
pactenuii H.11. BaBuiosa), onpenenars rpaHuibl UX TPUMEHUMOCTH K

JKHNBBIM CUCTCMaM

YMeHue BiageTb MeETOoAdaMH HAay4YHOTO TIIO3HAHUSA B Ouosoruu
(Ha6J'IIO,Z[CHI/Ie U OIIMCAHUEC JKUBBIX CHCTEM, IIPOLECCOB H HBHCHHﬁ;
opraHnu3anus n IMPOBCACHUC OHOJIOTHYSCKOI0O OKCIICPUMCHTA,
BBIIBMKCHUC TUIIOTEC3hI, BBISABJICHUC 3aBUCHUMOCTH MCKAY
HUCCIICAYCMBbIMHU BCIIMUMHAMU, 00BsICHEHHUE INOJIYYCHHBIX PC3YyJIbTATOB,
HCIIOJIB30BAHHBIX HAYYHBIX HOHHTI/IP'I, TeOpI/Iﬁ U 3aKOHOB; YMCHHUC

ACJIaTh BBIBOJAbI HA OCHOBAHUU IOJTYYCHHBIX pe3YJ'II)TaTOB)

VMeHue BBIACIATh CYINICCTBEHHBIC TPH3HAKA BHPYCOB, KICTOK
IIPOKapuoOT HW OYKApHOT, OOJHOKJICTOYHBIX U MHOTOKJICTOYHBIX
OpraHM3MOB; OCOOGHHOCTH TMpPOLIECCOB OOMEHa  BEIIeCTB U
NpEeBpaIIeHUs] SHEPTUU B KIETKEe, (POTOCHHTE3a, IUIACTUYECKOrO M
JHEPreTUYecKOro  OoOMEHa,  XEMOCHMHTe3a,  MHTO3a,  MekHo3a,
OIJIOAOTBOPCHUA, PAa3SMHOXCHUA, WHIAWBUAYAJIBHOT'O Pa3sBUTHA

opranusMa (OHTOT€HE3)
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VYMmenue MIPUMCHATH IMMOJIYYCHHBIC 3HAHUA JJISA O6”b$ICHeHI/I$[
6I/IOHOFI/I‘-I€CKI/IX nmponeccoB u }IBHCHI/II\/JI, AJId TIPUHATHUA MPAKTHYCCKUX
pelIeHni B MOBCEAHEBHOM XKU3HU B LIEJSAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI U 3JI0POBbsI OKPY’KAIOIIUX JIFOJEH, COOJIIOIEHUSI HOPM
rPpaMOTHOTO TOBEACHUA B  OKPYXKAIOWIEH NPUPOJHOW  CpElE;
IIOHUMAaHHCEC HGO6XOI[I/IMOCTI/I HUCIIOJIB30BaHUA IlOCTI/I)KeHI/Iﬁ
COBPEMEHHOM OHOJOTMM U OHOTEXHOJNOTMH MJii PalMOHAIBHOTO

MIPUPOIONOIB30BaAHUS

Vmenue peiiatb JJIEMEHTAPHBIC I'CHCTHYCCKUC 3aJjadyd Ha MOHO- H
)II/II‘I/I6pI/II[H0€ CKpC€IIMBaHUEC, CHCIIVICHHOC HACJICAOBAHUC, COCTABJIATDH
CXCMBI MOHOFI/I6pI/II[HOI‘ (O) CKpCIIUBaHHUA JUIA npeacKasaHus

HacCJICAOBaHUA IIPU3HAKOB Y OPpTaHHU3MOB

YMeHue BBIMONHATH JIA0OpAaTOpPHBIE U MPAKTUYECKUE PabOoThI,
coOnrofaTh mpaBwia Mpu pabore ¢ y4eOHbIM U JaOOPATOPHBIM

o0opyI0BaHuEM

YMeHHne KpUTHYECKH OLEHMBATH W HMHTEPNPETHPOBATH MH(POPMALHUIO
OMOJIOrMYECKOT0 COJEPKaHUs, BKIIOUAIOILYIO ICEBIOHAYYHbIE 3HAHUS
U3 pa3nuuHbIX UCTOUHMKOB (CMMU, HayyHO-nOMyJIsIpHBIE MaTEpHUaIbl);
THYECKHE AacleKThl COBPEMEHHBIX HCCIEI0BaHUA B OHOJIOTUH,
MeauLHE, OMOTEXHOIOI U

YMeHue co3iaBaTh COOCTBEHHBIE MMCbMEHHBIE M YCTHBIE COOOIEHUS,
0000111ast 6MOIOTHYECKYI0 HH(POPMAINIO W3 HECKOIBKUX MCTOYHHKOB,

rpaMOTHO HUCITI0JIb30BaTh MMOHATHUHBIN ammapar ouooruu
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IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

buonorus xak Hayka

buonoruss — Hayka o xuBoil mnpupozae. Pomp Ouonoruu B (HopMHUpOBaHUU

COBPEMEHHOW Hay4HOH KapTUHbI MUpa. CucTemMa OMONOTHYECKUX HAyK

Metoabl MO3HaHHUS XUBOW NPUPOAbI (HAOIIOAEHUE, SKCHEPUMEHT, OIUCAHMUE,
U3MepeHue, Kiaccuukanus, MOJEIUpOBaHHE, CTaTUCTHYECKas o00paboTka

JTAHHBIX )
JKuBBIC CHCTEMBI M UX OpraHU3aIus

Kupbie cuctembl (OMOCHUCTEMBI) Kak MpeaMeT u3ydeHusi ouojoruu. CBOHCTBa

OMOCUCTEM H WX pa3sHooOpas3ue

YpoBHU oOpraHuzaluud OHOCHCTEM: MOJIEKYJISIPHO-TEHETUYECKHM, KJIETOYHBIH,

OpTraHU3MEHHBIH, MOMYJISIIMOHHO-BUIOBOM, IKOCUCTEMHBIH, OnoCepHBIi
XHWMHMYECKUH COCTAB U CTPOCHUE KIIETKH

XUMUYECKUN COCTaB KJIETKH. XHMHUYECKHE BJIEMEHTBI: MaKpO3JEMEHTHI,
MHKpO3JIEMEHThl. Boma u  MuHepanbHble BemecTBa. @OyHKIMU BOAbI U

MUHCPAJIBbHBIX BCIICCTB B KJICTKE. HOI[,Z[CP)KaHI/IC OCMOTHYECKOI0 OanaHca

benku. CoctaB u cTpoeHHe OenKOB. AMHHOKHUCIOTBI — MOHOMEpPHI OEJKOB.
He3zameHuMble M 3aMEHMMbIE AMHUHOKHCIOTBL. AMHHOKUCIOTHBIM COCTaB.
YpOBHHU CTPYKTYpbl O€IKOBOW MOJIEKYIbI (MIEpBUYHAS, BTOPUYHAS, TPETUUHAS U
YeTBePTUYHAS CTPYKTypa). XHMHUYEecKHe CBoiicTBa OenkoB. buomormueckue
(byHKIMN OEIKOB.

depMmeHTHl — OHooruyeckue karaausaTopbl. CTpoeHue (epMeHTa: aKTHUBHBIN
LeHTp, cyOctpatHas cnenuduuHocts. Kodepmentsl. Burtamunbl. OTnngus

(hepMEHTOB OT HEOPTAHMYECKUX KATAIN3aTOPOB

VYrneBoabl: MoHOcaxapuabl (TIH0K03a, prdo3a U Ae30KCHUprubo03a), aucaxapuibl
(caxapo3a, JakTo3a) W IoJucaxapuabl (Kpaxmaj, TIJIMKOTEH, LEJUII0JI03a).
buonoruyeckre GyHKINHU YIIE€BOIOB.

Jlunuaer:  TpuriMuepuasl,  crepounbl,  gocdomunuasl.  ['mapodumsHO-
runpodoOHbIe cBoiicTBa. buonormueckue ¢ynkmun sununoB. CpaBHEHHE

YTJICBOJAOB, OEJIKOB U JIMIIU 0B KaK UCTOYHHUKOB SHCPTHUU



3.4

3.5

3.6

3.7

3.8

3.9

3.10

4.1

4.2

4.3

4.4

Hyxnennoseie kucnorsl: /IHK n PHK. Hykneotnasl — MOHOMEpBI HyKJIEHHOBBIX
kuciotr. Crpoenune u ¢ynkuuu JHK. Crpoenne u ¢ynkuun PHK. ATO:

CTpoeHHe U QyHKIUU
Huronorus — Hayka o kinetke. Kinetounas teopus. MeTopl M3y4eHHS KIETOK

Krnerka kak nenoctHas >kuBasi cucreMa. OOmIMe MPU3HAKU KIETOK: 3aMKHYTast
HapyxHass mMeMOpana, moJekynasl JIHK kak remerwdeckuii ammapar, cucrema

cUHTe3a OeJIKa

Turbl KIETOK: dyKapuoTH4ecKas U mpokapuotnieckas. OCOOCHHOCTH CTPOCHUS
npokapuoTnueckoil  kinerku. Kiierounas crteHka Oaktepuil.  CTpoeHue
9YKapUOTHYECKON KieTKH. OCHOBHbBIE OTJIMYMS PACTUTEIHHON, >KUBOTHOM W

rpUOHOH KIIETKH

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJIMKC, HMX
¢byuknuu. [na3zmarudeckas memOpana, e€ cBoicTBa u pyHkiuu. [uronnasma u
e€ opra"ounpl. OmHOMEMOpAHHBIC OPTaHOWIBI KJIETKU: HIHIOIUIA3MaTHYECKas
cetb (OIIC), ammapar I'onbaxku, nauzocoMbl. [lomyaBTOHOMHBIE OpraHOWBI
KJIETKH: MUTOXOHAPUHU, TacTuabl. IIpoucxoxaeHne MUTOXOHAPUM U TIIACTHA.
Bunapl mmactun. HememOpaHHBIE OpraHOMIIbI KIETKH: PHOOCOMBI, KJIETOYHBIH

HEHTP, pCCHUYKH, KTYTUKH. qDYHKIII/II/I OpraHOn 0B KJICTKH. Bxirouenus

SAnpo — perymsTopHblii neHTp KieTku. CTpoeHHE sipa: siaepHas 000JI0YKa,

KapHoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI
TpaHcnopT BEMECTB B KIIETKE
KusneneaTenbHOCTh KIETKU

OOMeH BemecTB, WM MeTa0oNMM3M. ACCHMWISIMA (TUIACTHYECKUH OOMEH) |
TUCCUMIIIALUS (SHEpreTUYeckrii oOMeH) — JBE CTOPOHBI €IUMHOro Ipoliecca
Metabomm3Mma. Tunsl oOMeHa BemecTB: aBTOTPOGHBIN U TeTepoTpodHbIi. Poib

(hepMeHTOB B 0OMEHE BEIIECTB U MPEBPAILICHUH SHEPTUH B KIIETKE

®dorocunte3. CBeroBas U TeMHOBas ¢a3wl hoTocuHTe3a. Peaknuu GorocuHTe3a.
DddextuBHOCTh (PoTOCHMHTE3a. 3HAYeHHE (POTOCHMHTE3a IS KU3HU Ha 3emiie.
Brusinue ycnoBuii cpeipl Ha (OTOCHHTE3 U CIOCOOBI TOBBIIMICHUS €T0
MPOYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XEeMOCHHTE3UPYIIIHe OakTepuu. 3HAUYCHHWE XEMOCHHTE3a s
YKU3HH Ha 3eMIie

DHepreTU4YecKuid OoOMEH B KieTke. PaciieruieHne BeIIeCTB, BBIJICICHUE U
AKKyMYJIIDOBAaHHE OJHEPrUM B KIETKE. OJTambl DYHEPreTHYECKOTO OOMEHa.
I'muxonus. bpoxkenne u ero Buabl. KuciaopoaHoe OKHCIIEHHE, WK KIETOYHOE

npixanue. DPPEeKTUBHOCTh SHEPTETUIECKOT0 0OMEHa

Peakiun marpuyHoro cuntesa. I'enernyeckas napopmanusa u JIHK. Peanuzanus



4.5

5.1

5.2

53

54

5.5

TCHETUYECKOM WH(pOpManuu B KIETKe. ['@eHeTHYecKHid KOJ M ero CBOMCTBA.
Tpanckpunums — marpuunsii cunre3 PHK. Tpancnsmus — OuocunTe3 Oenka.

KO,I[I/IpOBaHI/Ie aMHMHOKHCIIOT. PoJb pI/I6OCOM B OMOCHHTE3€e OeaKa

Hexknerounsle ¢opmbl xu3Hu — BUpychl. Mcropus otkpsitus BupycoB (/1.H.
NBanoBckui). OCOOEHHOCTHM CTPOEHUS M JKU3HEAEATENBHOCTH BUPYCOB.
bakrepunodaru. bone3Hu pacTeHuid, KUBOTHBIX W YEJIIOBEKAa, BBI3BIBAEMBIC
Bupycamu. Bupyc ummynonedpunura genoseka (BMY) — Bo3Oynurens CIINa.

[IpodunakTuka pacnpocTpaHeHUs! BUPYCHBIX 3a00J1€BaHuI
Pa3smHOXeHME U MHANBUAYAIBHOE Pa3BUTHE OPraHU3MOB

Knetounblif 1MKJI, WIM >KU3HEHHBIH LUK KIeTkH. VHTepdaza U MUTO3.
[Ipoueccrl, mpotekatomue B uHTepdasze. Perumkamus — peakiuss MaTpUYHOTO
cunte3da JIHK. Crpoenue xpomocoM. XpoMmMOCOMHBIH HaOOp — KapHUOTHII.
JIMTUIONIHBI ¥ TalUIOMJHBIA ~ XPOMOCOMHBIE  HAa0OphI.  XPOMATHUJIBIL.
[uTomornyeckue OCHOBBI pa3MHOXKEHHMS W HHIUBUAYAJIbHOIO  Pa3BUTHS
OpraHU3MOB.

Henenune knetkn — wmuto3. Craaum murtosza. Ilporeccel, mpoucxonsniye Ha

pa3HbIX CTAAUSAX MUTO3a. bUOIOrHuecKknii CMbICII MUTO3a

@®opMbI pa3MHOKEHHsI OpPraHU3MOB: Oecronoe W monoBoe. Buasl Gecronoro
pPa3MHOXXEHHUA: JI€JICHHE HAJBOE, IIOYKOBAHUE OJHO- M MHOI'OKJIETOUYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHHUE. HckyccTBeHHOE

KJIOHUPOBAHUE OPraHU3MOB, €I'0 3HAUCHUEC NI CCJICKINN

[TonoBoe pa3MHOMXKEHHUE, €r0 OTIIMYHUS OT O€CITOJI0TO.
Meito3. Craguu wmeiio3a. Ilpouecchl, TpPOUCXOIAIIME HAa CTaaudX Menosa.
[ToBegenue xpomocom B menose. Kpoccunrosep. buonornyeckuid CMbICI U

3HaYEeHNE MEN03a

l'amerorenes — mporecc 00pa3oBaHMs MOJOBBIX KIETOK y KUBOTHBIX. [1oOBEIC
JKeJe3bl: CEeMEHHUKH M UYHUKU. OOpa3oBaHuEe U Pa3BUTHE TMOJOBBIX KIETOK —
rameT (CrepMaTo30uI, SUIIEKJIETKA) — CriepMaToreHe3 u oorere3. OcoOeHHOCTH

CTPOEHUS SMLEKIETOK U criepMaro3onnoB. Omnonorsopenue. [laprenorenes

NunuBunyansHoe  pa3BuTtHe  (OHTOTeHE3).  OMOpHUOHAIBLHOE  Pa3BHUTHE
(aMOpuorenes). DTambl SMOPUOHATLHOTO PAa3BUTHS Y MMO3BOHOYHBIX KHUBOTHBIX:
npobnenue, racTpyisnus, opraHoreHe3. [loctamOpuonanbHoe pa3Butue. TuIibl
NOCTAIMOPHUOHATIBHOTO Pa3BHUTHs: TpsSMOe, HempsiMoe (JIMYMHOYHOE). BimsHue
Cpelbl Ha Pa3BUTHE OPraHU3MOB; ()aKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOXKIEHHBIC
ypOJICTBA.

Poct u pasButue pacteHuii. OHTOreHE3 IIBETKOBOTO pACTEHHs: CTPOSHHUE

CECMCHHU, CTAAUU PA3BUTHUA
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6.2

6.3

6.4

6.5

6.6

HaCJIe,HCTBCHHOCTb U USMCHYUBOCTb OPraHU3MOB

IIpenmer u 3apaun reHeTUKU. McTOpHs pa3BUTHSA T€HETHKU. BKilag poCcCUICKUX
U 3apyOexHBIX YYEHBIX B pa3BUTHE TEHETUKU. MeTonbl TI'eHETUKU
(rubpu0IOrNYeCKUH, LIUTOTCHETUYECKHUH, MOJIEKYJIIPHO-T€HETUYECKHUI ).
OcHoBHbIE TeHETHYECKUE MOHATUA. ['eHeTndyeckasi CUMBOJIMKA, UCIIOJIb3yeMasi B

CcXeMax CKpelUBaHUI

3aKOHOMEPHOCTH HACJEIOBaHUs TPHU3HAKOB, yCTaHOBIEHHBbIE . Mennmenem.
MonoruOpuaHOe CKpeniuBaHue. 3aKOH eIMHOOOpa3usi TUOPUIOB MEPBOTO
nokoneHus. [lpaBuno ngoMuHHpOBaHMs. 3aKOH pacIICIICHHS MPU3HAKOB.
I'umoresa ynctothl ramert. [1oHOE U HETTOJIHOE JOMUHHPOBAHUE.

JurubpuaHoe CKpemrBaHue. 3aKOH HE3aBUCHMOTO HACJICIOBAHUS MPH3HAKOB.
[{uToreHeTNYeCKHEe OCHOBHI JUTHOPUAHOTO CKPEIIMBAHUS. AHAIH3UpYIOIICe
CKpemuBaHue.  Vcnoip3oBaHWE — AHAIM3HPYIOUMIETO  CKPCUIUBAHHUSA IS

oTpe/ieJICHUs] TEHOTUIIa 0co0u

CuerieHHOe HacnefoBaHue npusHakoB. Pabota T. Moprana no cuerieHHOMY
HaclenoBaHUIO TreHoB. Hapymienuwe clremieHuss TeHOB B pe3yJbTaTe
KpOCCHHIoBepa. XpOMOCOMHAasl TEOpUsl HACIEACTBEHHOCTH. | eHeTuueckue
KapThl.

I'enetuka mona. XpoMOCOMHOE ONpeneNieHHe IMoya. AyTOCOMBI U TOJIOBbIE
xpomocoMmbl. ['oMorametHele M rereporameTHble opraHu3mbl. HacnenoBanue

IIPHU3HAKOB, CHUCIUICHHBIX C ITOJIOM

N3meHunBOoCTh. BHIBI M3MEHUYMBOCTH: HEHACIIEACTBEHHAs M HACIEICTBEHHAs.
Ponep cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTUKA
MOJIUGUKAMOHHOW H3MEHYMBOCTU. BapualmoHHBIA psii M BapHallMOHHAs
kpuBad. Hopma peaknum mnpusHaka. KoiamdecTBeHHBIE U KaueCTBEHHBIC

MPU3HAKH U UX HOpMa peakuuu. CBOHCTBa MOIU(UKATMOHHONW N3MEHUUBOCTH

HacnencrBennasi, wWiM TeHOTHUIHMYECKas, W3MEHYUMBOCTh. KomOuHaTHBHAas
W3MEHYMBOCTb. Meiio3 ¥ TMOJIOBOM TpOIlecC — OCHOBAa KOMOMHATUBHOU
W3MEHYMBOCTH. MyTalMoHHas U3MeH4MBOCTh. Kiaccudukamus MyTauuid:
TE€HHBbIE XPOMOCOMHBIE, T€eHOMHBIE. HacToTa U NpUYMHBI MyTaluuii. MyTareHHbIe
(hakTophl. 3aKOH TOMOJIOTHYECKHUX PSIOB B HAacHeACTBEHHON n3MeHunBoctu H. 1.

BasuioBa

I'enetnka wuyenoBeka. Kapuorun uenmoBeka. OCHOBHBIE METOABI TEHETHUKU
4eJI0BeKa: reHeaIOTHYSCKH, OJIM3HEIIOBBIH, LIUTOreHETUYSCKHI,
OMOXMUMHUYECKUN, MOJEKyIspHO-TeHeTndeckuil. CoBpeMEeHHOE OmpeeeHne
TE€HOTHIIA: TTOJIJHOTEHOMHOE CEKBEHUPOBAHUE, TECHOTUIIMPOBAHKUE, B TOM YHUCIIE C
nomomipio [Il[P-ananu3a. HacnencrBennple 3a0ojeBaHUS 4YEIOBEKA: TCHHBIC

6osie3HH, OONE3HU C HACIEICTBEHHOH MPEeapacroiOkKEeHHOCTbIO, XPOMOCOMHEBIE
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7.2

7.3

6one3nu. ComaTuueckue M TIeHepaTuBHble MyTauuu. lIpuHUUIBL 370pOBOrO
o0Opa3a >KU3HU, [WATHOCTUKU, NPOPUIAKTUKA U JIEYCHHS TICHETUYECKUX
Oone3Hell. MeMKo-reHeTH4eckoe KOHCYJIbTUPOBaHUE. 3HAUCHHE METULIMHCKOMN

TEHETUKH B MPEIOTBPAIICHUH U JICYCHUH TeHETUUECKUX 3a00JI€BaHNI YeI0BEKa
Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

Cenexuuss Kak Hayka M IpOLECC. 3apOKIACHUE CEICKUUU M JTOMECTHKALMS.
Vuenne H.M. BaBunoBa o0 1[eHTpax MNPOUCXOXKIAEHUS W MHOrooOpasus
KyJbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOXKAECHNUS JOMAIIHUX KUBOTHBIX. COpT,
I0poJa, ITaMM

CoBpeMeHHbIE METOJbl CelleKUMU. MaccoBbli M MHIUBUAYaTbHBIH OTOOpPHI B
CEJIGKIIMM PACTEHUH M >KMBOTHBIX. OLEHKa 3KCTepbepa. biamszkoponacTBeHHOE
cKkpemyBaHue — WHOpuAMHr. Yucras nuaus. CKpeuMBaHUE YUCTBIX JIUHHI.
I'ereposuc, nnu rudpunHas cuia. HepoacTBeHHOE CKpelBaHUE — ayTOPUAMHT.
Otnanénnas rubpuamszanuss M e€ ycnexu. VICKycCTBEHHBIH MyTareHed U
MIOJIyY€HHE TIOJUIUIONAOB. JIOCTMIKEHUS CEJNEKIMM PAcCTeHHWH, >KMBOTHBIX M

MHKPOOPTraHU3MOB

buoTtexHosnorus kak oTpacib MNPOU3BOJACTBA. ['€HHAs WHXEHEpUs. OTambl
co3nanua pexomOuHanTHOM JIHK wu Tpancrennsix opranusmoB. Kierounas
nwxeHepus.  Kierounele  KyJnbTypbl. MEKpPOKJIOHaIbHOE  Pa3MHOXKEHHUE
pactenuil. KiloHMpoBaHUE BBICOKONPOIYKTUBHBIX  CEIbCKOXO35HCTBEHHBIX
OpraHU3MOB. DKOJIOTMYECKHE W ATHdeckue mnpoosembl. MO — reHernyecku

MOIH(DHUIIMPOBAHHBIE OPTAHU3MBI
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