MYHULIMITAJIBHOE BIOJP)KETHOE OBILIEOBPA30BATEJIbHOE YUPEX/IEHUE
«bPSTHCKU T'OPOJICKOM JIULIEM Ne2 um. M.B.JIOMOHOCOBA»

AnHomayusa K paboueii npozpamme
yueOHoro npeameta «buonorus (6a30BbIif YPOBEHbB)»

Pabouas mporpamma ydeOHoro npeamera «buonorus» o0s13aTeabHON MpeAMETHOW 00JacTH
«EcTecTBeHHO-HayuUHbIE TIPEIMEThI» pa3paboTaHa B COOTBETCTBUM ¢ MyHKTOM 18.2.2 ®I'OC
COO, ®OOIT COO, INonoxennem o padoyeil mporpamMme yd4eOHOro mnpeamera, yueOHOTO
Kypca, yueOHOro MOJyJis, Kypca BHEYPOUHOU JesTenbHOCTH U peanusyercs 1 roa B 10 kiacce.

PaGouas mporpamma pazpaborana MO yuuteneil xumuu, OMOJOTMHM U Teorpaduw,
oIpeJieNsieT OpraHu3alrio 00pa30BaTEIbHON JAEATENBHOCTH YUUTEINs B LIKOJIE MO Y4eOHOMY
npeomemy «buomaorus.

PaGouas mporpamma ydyebnoro npenmera «buonorus» sisnsierca yactsio OOIT COO,
ONPEIEIISIOIIECH

- COZIepKaHUE;

- IJTAHUPYEMBbIE Pe3yJbTaThl (JTUYHOCTHBIE, METANPEIMETHBIEC U MIPEAMETHBIE);

- TeMaTU4YeCKOE IUIAHMPOBAaHME C YYE€TOM paboyeil mporpaMMbl BOCHHUTAHUA U
BO3MOKHOCTBIO ucmojib3oBanus JOP/LIOP.

Pabouas mporpamMmma oOcykaeHa U IPUHATA PEIICHUEM METOINYECKOTO OObeTMHEHUS U
COTJIaCOBaHAa 3aMECTHUTEJIEM JUPEKTOpa 1Mo yueOHO-BocTiuTaTeapHol pabore MbOY
«bpsaHckuit ropoackoit auuei Ne2 um. M. JIoMmoHOCOBa».

Hara: 29.08.2023



MYHULIMITAJIBHOE BIOP)KETHOE OBILEOBPA30BATEJIbHOE YUPEX/IEHUE
«bPSIHCKUM T'OPOJICKOM JIMLIEM Ne2 um. M.B.JIOMOHOCOBA»

Breimucka
13 OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl CpeIHEro 00IIero 00Opa3oBaHus

PACCMOTPEHO COI'JTACOBAHO
METOIUYECKOE 00bEAMHCHIE 3aMECTUTENb AUPEKTOpa 1o YP
y4uTesei OMONIOruU, XUMHH, Teorpaduu B‘“P‘}HHHE‘ HBb. )
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PabGouasi nporpamma
yueOHOro npeamera «buosiorus (60a30Bblil yPOBEHb)»
JJIS CpelHero o01ero o0pa3zoBaHms
Cpox ocBoenus: 1 rox (10 xkiaacc)
CocraBurenu: I'onukosa B.C.
Jlykuna T.C.
Hanpeenko A.B.
yaurens (OUoI0Tun)
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I[npeKTop /A.B. Haripeenko
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[Tpu pa3paboTke MporpaMMbl MO OMOJOTMH TEOPETHYECKYIO OCHOBY JUIS ONPEACTCHUS MOJXO/I0B K
(bopMUpPOBaHHIO COAEpKaHUS y4eOHOTO mpeaMmera «BHONOTHs» COCTaBUIIM: KOHLENTYaJbHbIE TOJIOKEHUS
dI'OC COO o B3anMO0OYCIOBIEHHOCTH IIEJIEH, COAEPIKaHuUs, Pe3yIbTaTOB 00yueHHs U TPeOOBAHUI K YPOBHIO
IIOATOTOBKH BBIITYCKHHUKOB, IOJIOKEHHMsI 00 OOLIMX LENsSIX M MPUHLUIAX, XapaKTEPU3YIOLUIUX COBPEMEHHOE
COCTOSTHUE CHUCTEMBI CpeaHero ooOmiero oOpasoBanuss B Poccuiickoii denmepanuu, a Takke IMOJIOKECHUS O
cnenupuke Ouosornu, €€ 3HAUYCHWH B IIO3HAHWU JKUBOW MPUPOIBI M OOECHEeUeHHH CYIIECTBOBAHUS
genoBeueckoro odmecta. CoryiacHO Ha3BaHHBIM TTOJIOKEHHUSIM, OTIPE/ICIICHBI OCHOBHBIE (DYHKIIMH MTPOTPAMMBI
1o OMoJIOTHH U €€ CTPYKTYpa.

[TporpamMma mo GMOJOTHH AAET MPEICTABICHHUE O IENSIX, 00 00MIel cTpaTerun 00yIeHHUS, BOCITUTAHUS
M pa3BUTUS OOYUYAIOMIMXCSl CpelIcTBaMH y4deOHOTO mpenmera «buONOTHs», OmpeAesnser o0s3aTeNbHOe
IIPEIMETHOE COJEPKAHUE, €ro CTPYKTYpY, paclpeieieHHe IO pasjienaM M TeMaM, PEKOMEHIYEMYIO
MOCJIEIOBATENIbHOCTh M3Y4EHHUsl y4eOHOro Marepuayia ¢ y4ETOM MEKIIPEJAMETHBIX M BHYTPUIPEIMETHBIX
CBSI3€H, JIOTUKH 00pa30BaTEILHOTO MPOIIECCca, BO3PACTHBIX OCOOEHHOCTEN 00yUarOIIMXCSI.

B mnporpamMme mo OHOJIOTMH TakKe YUWUTBHIBAIOTCS TpeOOBaHUSA K IJIAHUPYEMBIM JIMYHOCTHBIM,
METanpeIMEeTHbIM M TIPEIMETHBIM pe3yiabTaTaM oOyueHuss B (POPMHUPOBAHMM OCHOBHBIX BHJIOB Yy4eOHO-
MO3HABATEIbHON  JIEATENIbHOCTH/Y4eOHBIX  JIEHCTBUN  OOYdYalOIIMXCS 1O  OCBOGHMIO  COJIEp’KaHUs
OMOJ0rMYecKoro oopa3zoBaHusl.

B nporpamme mo Ouonorum (10-11 xmaccel, ©6a30BbIi ypOBEHB) pEaTM30BaH MPHUHLMUII
MIPEEeMCTBEHHOCTH B HM3y4eHHHM OMOJOruu, Ojarogaps yemMy B HEW MpPOCMAaTpUBAETCS HAIPaBICHHOCTh Ha
pa3BUTHE 3HAHUM, CBS3aHHBIX C (DOPMHPOBAHHMEM ECTECTBEHHO-HAYYHOI'O MHPOBO33PEHUS, IIEHHOCTHBIX
OpHEHTAIHH JTUYHOCTH, 3KOJIOTHYECKOTO MBILUICHUS, PEACTABIEHUH 0 3/I0pOBOM 00pa3e KU3HHU U OepeHbIM
OTHOIIIEHHEM K OKpYKarollei mpupoiHoii cpeze. [loaTomy Hapsiny ¢ u3ydeHreM o01eOnoI0rniyecKux Teopui,
a TaKKe 3HAHUI O CTPOEHUU KUBBIX CHCTEM PA3HOIO paHTra U CYIIHOCTH OCHOBHBIX MPOTEKAIOMIUX B HUX
IPOLIECCOB B IporpaMMe MO OHOJOIMM YAEIEHO BHMMAHHE HCIOJb30BAHUIO IOJIyYCHHBIX 3HaHUHA B
MOBCEJHEBHOM KM3HM ISl PELICHUs NPHUKIAIHBIX 3a/ad, B TOM 4HCJe: MPO(UIAKTUKUA HACIEICTBEHHBIX
3a00JI€BaHUI  YEJIOBEKa, MEIUKO-TEHETUYECKOr0  KOHCYJIbTHPOBAHUS, OOOCHOBAHMS  SKOJIOTHYECKU
11e7IeCO00pPa3HOTO TOBEJACHUS B OKpYXKAIOIEd MPUPOTHON Cpele, aHaiu3a BIIUSHUS XO3SHCTBEHHOU
NeATeIbHOCTH 4EJIOBEKa Ha COCTOSIHME IPUPOJHBIX U HUCKYCCTBEHHBIX 3KOCHUCTEM. YCHIIEHWE BHUMAHHUA K
NPUKIAJAHON HampaBieHHOCTH YydeOHoro mnpenmera «buonorus» MNpPOJMKTOBAHO HEOOXOIUMOCTBIO
oOecreueHus yCIOBUMN /Il peILIeHHsI OJTHON U3 aKTyaJIbHBIX 3a/1a4 LIKOJBHOIO OMOJIOrHYeCKOro 00pa3oBaHus,
KOTOpasi Ipeanosiaraer (GopMHUpOBaHHE Yy OOYYaIOUIMXCS CIIOCOOHOCTH aJalTHPOBAThCS K W3MEHEHUSAM
JMHAMUYHO Pa3BUBAIOLIET0CsS COBPEMEHHOTO MUDA.

buosiorus Ha ypoBHe cpeaHero oouiero oOpa3oBaHMs 3aHUMaeT BaxkHOoe Mecto. OHa obecrieunBaeT
(dbopMupoBaHue y 00y4arOLINXCs TPEJICTABICHUH 0 HAyYHOH KapTHHE MHUpPA, pacluipseT U 00001aeT 3HaHUs O
KHUBOMU NPUPOJE, €€ OTIINYUTENIbHBIX IPU3HAKAX — YPOBHEBOM OpraHU3aly U 3BOJIIOLINY, CO3/1AET YCIIOBUS JUIA:
MIO3HAHUS 3aKOHOB KMBOM IPUPObI, GOPMHUPOBAHUS (PYHKLIMOHATBHONW IPaMOTHOCTH, HABBIKOB 3JI0POBOTO U
6e30macHoro odpasa >KM3HH, HKOJOTMUECKOTO MBILIUIEHHUS, LIEHHOCTHOIO OTHOLICHMs K JKMBOW NpUpOJe U
YEeJI0BEKY.

bonbmoe 3HaueHre OMOJIOTHS UMEET TakKe Ul pelleHHs] BOCIUTATENIbHBIX M PAa3BUBAIOIIUX 337124
cpeaHero obuiero oOpa3oBaHus, conuanu3auyu odydarouuxcs. Vzyuenue 0nosioruu o0ecrneynBaeT yeaoBus
1. GOPMUPOBAHUS UHTEIUIEKTYalbHbIX, KOMMYHUKAIIMOHHBIX U UH()OPMAIIMOHHBIX HABBIKOB, 3CTETUUYECKON
KYJIBTYpBI, CIIOCOOCTBYET HMHTErpali OWOJIOTUYECKUX 3HAHMM C TMPeJICTaBICHUSAMU M3 JIPYruX y4eOHBIX
MIPEIMETOB, B YACTHOCTH, (PU3UKHU, XUMUU U reorpadun. HazBaHHBIE 110JI0’KEHUS O IPEeAHA3HAYEHUN Y4eOHOTO
npeamera «bronorus» cocTaBUIM OCHOBY JUIS ONPEAETICHUs MOJIX0A0B K 0TOOPY M CTPYKTYPUPOBAHHIO €r0
CoJIepKaHus, MPEICTaBIEHHOTI0 B IPOrpaMMe 10 OMOJIOTHH.

OT10op conepxanus yueOHoro npeamera «buosnorus» Ha 0a30BOM ypOBHE OCYHIECTBIEH C MO3UIHIHA
KYJIBTYpOCOOOpPa3HOTO MOJX0/1a, B COOTBETCTBUM C KOTOPBIM OOydaromMecs JIOJKHBI OCBOUTH 3HAaHUS U
YMEHHUS, 3HaUUMBble Ul (OPMUPOBAHUS OOILEH KyJIbTYpbl, ONPEIENIONIUE a/IeKBATHOE MTOBEICHHE YeJIOBEKa
B OKpY’KaloIIel MPUPOHON cpejie, BOCTpeOOBaHHbBIE B OBCEIHEBHON )KM3HU U MPAKTHUECKOH JeATEIbHOCTH.
Ocoboe MecTo B 3TOH cHUCTeMe 3HaHWH 3aHUMAIOT AJIEMEHTBI COJIEpXKaHUs, KOTOPbIE CIy)KaT OCHOBOM st



(dbopMUpOBaHUS TPEACTABICHUH O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHE MHpa M IEHHOCTHBIX
OPHUEHTAUAX JINYHOCTH, CIIOCOOCTBYIOIINX I'yMaHHU3AIMHA OMOJIOTUYECKOTO 00pa30BaHHUS.

CTpyKkTypHpOBaHHE COJIEpXKaHHs YIeOHOTO MaTepHuaja B MPOTrpamMMe M0 OUOJIOTHH OCYIIECTBIICHO C
y4€TOM MPHOPUTETHOTO 3HAYEHUS 3HAHUKW 00 OTIMYMTENBHBIX OCOOCHHOCTSX >KMBOH HpUPOABI, O €&
YPOBHEBOI OpraHu3aliy ¥ 3BOJIIOLUH. B cOOTBETCTBUU C 3TUM B CTPYKTYpe yueOHOTro npeamera «buosorus»
BBIJICJIEHBI CIIEYIOLIUE COJepKaTelbHble JuHUM: «buosorns kak Hayka. MeToasl Hay4HOrO IO3HaHU,
«Knerka kak Owonormyeckas cucrema», «OpraHm3m Kak Ouosormueckas cucrema», «Cucrema u
MHOT000pa3ue OpPraHuv4ecKOr0 MHUpPa», «DBOJIONHS KUBOH MPHUPOIBD, «IKOCHUCTEMBI M MPHCYIIHE UM
3aKOHOMEPHOCTI.

Lenp nzyuenns ydebHoro npeamera «buosorus» Ha 6a30BOM ypOBHE — OBJaJIeHHE OOYyJarOIIUMUCS
3HAaHUSIMH O CTPYKTYPHO-(DYHKIIMOHAJILHOW OpPTaHU3aIlMH KXUBBIX CHCTEM PAa3HOTO paHTa M MPHOOpETeHHe
YMEHHMM HCI0JIb30BATh 3TU 3HAHUS NIl TPAMOTHBIX JCHCTBUII B OTHOIIEHUU OOBEKTOB >KMBOW MPUPOIbI U
pelIeHUs pa3IMYHbIX )KM3HEHHBIX MTPOOJIEM.

JlocTmkeHue 1enu u3ydeHus yaeonoro npenmera «buonorus» Ha 6a30BOM ypOBHE 0OeCredruBaeTCs
peLIeHUEM CIeTyIOIINX 3a/1ay:

® OCBOEHHME OOYYaIOIIMMUCS CUCTEMBbI 3HAHUI O OMOJIOIMUYECKUX TEOPUSAX, YUEHHUSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THUIOTE3aX, MpaBuUiax, CIyKalluX OCHOBOH Juid  (QopMHUpOBaHUS
MIPE/ICTAaBICHUM O E€CTEeCTBEHHO-HAYy4YHOW KapTHHE MHpa, O METOJaX HaydyHOTO I03HaHuf,
CTPOEHUH, MHOTOOOpPa3MM U OCOOEHHOCTSIX >KMBBIX CHUCTEM Pa3HOTO YPOBHS OpraHHU3alui,
BBIJAIOIINXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEI0BAHUSIX B OHOJIOTUY;

e (QopmupoBaHue y 0O0y4aromMXCsl IO3HABATENbHBIX, MHTEUIEKTYaJbHBIX M TBOPYECKHUX
CIOCOOHOCTEH B Mpoliecce aHaJIM3a JaHHBIX O MYTSAX Pa3BUTUSI B OMOJIOTUN HAYYHBIX B3IJISIO0B,
uJeH U MoAX0I0B K M3yYEHHIO )KMBBIX CUCTEM Pa3HOTO YPOBHS OpraHHU3alllH;

e CTaHOBJEHUE y OOyyarommuxcs oOuieil KyabTypbl, QYHKIMOHAIBHON I'PaMOTHOCTH, Pa3BUTHE
YMEHHI 00BACHATDH U OLICHUBATh SIBICHUS OKPYXKAIOIEro MUPA )KMBOW IPUPO/IbI HA OCHOBAaHUH
3HAHWM U OTBITA, MOJYYEHHBIX MPU U3YUYEHUU OHOJIOTHUH;

e (GdopMHupoOBaHKE y OOYJAIONIUXCS YMEHUN WIUTIOCTPUPOBATHh 3HAYCHHE OMOJIOTMUECKUX 3HAHUM
B IIPAKTUYECKOMN JIEATEIbHOCTH YEIOBEKA, PA3BUTHH COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTHI
1 arpoOHMOTEXHOJIOTHIA;

e BOCINUTaHUE YOEXKAEHHOCTH B BO3MOXXHOCTH TIIO3HAHUS YEJIOBEKOM JKHBOM TNPUPOIHI,
HE00X0IMMOCTH OEPEKHOT0 OTHOLICHUS K HEll, COOIII0IEHUS STUYECKUX HOPM MpH NPOBEICHUU
OMOJIOTMYECKUX HCCIIE0BAHUN;

® O0CO3HaHHE IIEHHOCTH OHOJOTUYECKMX 3HAHUW MJIs TOBBIIICHHUS YPOBHSA SKOJIOTHMYECKOM
KYJIbTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

® T[pUMEHEHHE MPUOOPETEHHBIX 3HAHUM W YMEHUN B MOBCEAHEBHOW >KU3HH [UIS OLEHKU
MOCJIEICTBUI CBOEH JAEATEIbHOCTU 1O OTHOIICHHIO K OKpYXKalollel cpene, COOCTBEHHOMY
310pOBbIO, 000CHOBAaHUE U COOIOIEHUE Mep TPODUIAKTUKY 3a00JIeBaHUH.

B cucrteme cpennero o6mero obpasoBanusi «buonorusy», nzydaemas Ha 0a30BOM ypOBHE, SIBIISETCS
00s3aTeNbHBIM YY€OHBIM MPEIMETOM, BXOSIIUM B COCTaB IMpeaMeTHOW oOnactu «EcTecTBEeHHO-HAy4YHbIE
[IPEAMETHD.

Jliis uzyuenus: Ouosioruu Ha 6a30BOM YpOBHE CpeHEro ooiero oopazoBaHus OTBOAUTCS 68 4acoB: B
10 kmacce — 34 vaca (1 gac B Henenio)



COJEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. buosiorusi kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHH C 00IIECTBEHHBIMU, TEXHUYECKUMU U JAPYTUMU €CTECTBEHHBIMU
Haykamu, (uiaocodueld, 3TUKOH, ICTETHKOW M mpaBoM. Ponbs Ouonoruu B (OPMHPOBAHMU COBPEMEHHOMN
Hay4yHOU KapTuHbl Mupa. CucremMa OMOJI0rM4eCKUX HAYK.

Metonpl TO3HaHMS JKMBOM NpUpOJbl  (HAONIOJEHUE, DSKCIEPUMEHT, OIHUCAaHUE, HN3MEPEHUE,
KJIacCU(UKAIUsI, MOJISTHPOBAHHE, CTATUCTHUYECKass 00pabOTKa JaHHBIX).

JdemoHcTpaumnu:

IMoprpetsr: Y. Jdapun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS KUBOW TTPUPOIBD.

JlabopaTopHble U NPAKTH4YEeCKUE PadOThI:

[Ipaktnueckas pabora Ne 1. «Mcnonp3oBaHue pa3iIUYHBIX METOJOB MPHU M3YYEHHH OMOJOTHYECKHX
00BEKTOB.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIUS.

Xusble cuctembl (OMocHCTEMBbl) KakK NMpeAMET W3ydeHus Ouosiorud. OTiIMYHe >KUBBIX CHCTEM OT
HEOpPraHUYeCKOW PUPOIbI.

CpoiicTBa OuocucTeM M HUX pa3HOOOpazue. YPOBHM OpraHu3ali OHOCHCTEM: MOJEKYISIPHBIH,
KJIETOYHBIN, TKAaHEBBIA, OPTaHU3MEHHBIN, MOIMYJISIIHOHHO-BUIOBOM, IKOCUCTEMHBIN (OHOTEOIIEHOTHYECKHIA),

ounochepHbIi.
JdemoncTpaumnu:
Tabnuib! u cxembl: «OCHOBHBIE IPU3HAKH KU3HW», «YPOBHH OPraHU3aIlUN )KUBOW TIPUPOIBD».
O06opynoBaHue: MOIEID MOJIEKYJIbI JHK.

Tema 3. XuMu4ecKHii COCTaB U CTPOCHUE KJIETKH.

XHWMHYECKUN COCTAB KJIETKH. XUMHYECKUE IJIEMEHTBI: MAKpO3JIEMEHTHhI, MUKpPO3JIEMEHTh. Bona u
MHHEpaJIbHbIE BEIIECTBA.

OyHKIMU BOJbI U MUHEPATbHBIX BEleCTB B KieTke. [loanep:kanne ocMOTHYECKOro OanaHca.

benku. CoctaB u ctpoenue 6e1K0B. AMUHOKHUCIOTH — MOHOMEpPHI Oe1KoB. HezaMeHnMble 1 3aMeHUMBbIe
AMUHOKHCIIOTHl. AMUHOKHUCIIOTHBINA COCTaB. Y POBHH CTPYKTYphI OEITKOBOI MOJIEKYIIbI (IIEpBUYHAS, BTOPUYHAS,
TpPETHYHAsl U YETBEPTHUHAs CTPYKTypa). XUMHUUYECKHE CBOWCTBA OenkoB. buonornueckue ¢pyHkunu GEnKoB.

depMeHThl — Ouosoruueckue karanuzaTopbl. CTpoeHue (epmMeHTa: aKTHBHBIA IIEHTP, cyOcTpaTHas
cnenuduanocts. Kodpepmentsl. Butamunbsl. OTinnunst pepMeHTOB OT HEOPraHUUYECKUX KaTaau3aTOPOB.

VYrneBopl: MOHOCaxapusl (TIOKO3a, pubo3a U Ae30KCHpr003a), nucaxapuabl (caxaposa, JaKkTo3a) U
MOJIMCaxapyuabl (Kpaxmall, TIIMKOTeH, [eJUTi003a). buonornueckue (yHKIMH YTIEBOIOB.

Jlununper: Tpurauuepuabl, Qochomunuab,, crepouabl. [uapodunsHO-THAPOGOOHBIE CBOWCTBA.
buonorunueckue pynxun nunuaos. CpaBHEHHE YIIIEBOOB, OCIKOB U JIMIHIOB KaK HCTOYHUKOB YHEPTHH.

Hyxneunnossie kucnotel: JJTHK n PHK. Hykneornasl — MOHOMeEpBI HYyKIIEMHOBBIX KHUCI0T. CTpoeHue u
¢byukuun JJHK. Crpoenune u ¢pynkuuu PHK. Buast PHK. AT®: crpoenue u ¢pyHkuuu.

[uTonorus — Hayka o kjeTke. Kinetodnas Teopust — mpuMep B3auMoAeHcTBUS ujieH U (PakTOB B HAYYHOM
MO3HAaHUHU. MeTobl U3y4eHUs KIIETKH.

Knetka kak menoctHas xwuBas cucrema. OOIue MpuU3HAKK KJIETOK: 3aMKHYTasl Hapy>KHash MeMOpaHa,
mounekynbl JIHK xak renetnuyeckuit anmapart, cucreMa CUHTe3a Oeska.

Tumnbl KJI€TOK: dyKapHOTHYECKass U MpokapruoThudeckass. OCOOEHHOCTH CTPOEHUS MPOKAPHOTHUECKOM
kiaetku. Kietounas crenka Oakrepuil. CTpoeHHME SyKapHOTHYECKOH KiIeTKU. OCHOBHBIE OTIUYHUS
pacTUTENIbHOMN, )KUBOTHOM U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KIETOK — KJIETOYHAS CTEHKA, TTTUKOKAIHUKC, X (pyHkuuu. [nazmarnueckas
MeMOpaHna, e€ cBoiicTBa U QyHkiuu. L{utornasma u e€ opranousl. OtHOMEMOpaHHbIE OPraHOU/IbI KIETKH:
OIIC, anmapar ['onbmku, au3zocombl. [lomyaBTOHOMHBIE OpraHOMBI KJIETKH: MUTOXOHIPHH, TUIACTH]IBI.



[Ipoucxosxaenne MUTOXOHAPHIA 1 mactui. Bunel mnactua. HememOpanHbie opraHouabl KIETKUA: pUOOCOMBI,
KJIETOUHBIN LIEHTP, UEHTPUOJIN, PECHUUKH, KI'YTUKUA. DYHKIIMU OpPraHOUI0B KJIETKU. BrirtoueHus.

Snpo — perynsTopHblil eHTp KieTku. CTpoenue sapa: saepHas 000J09Ka, Kapuoria3mMa, XpoMaTHH,
SIIPBILIKO. XPOMOCOMBI.

TpaHcnopT BeLECTB B KIETKE.

JdemoHcTpaumnu:

IMoprpetel: A. JleBenryk, P.I'yk, T.IlIBanmn, M. lneiigen, P.Bupxos, [x. Yorcon, @.Kpuxk,
M. Vunkunce, P. ®@panknun, K. M. bap.

/[Ilnarpammel: «Pacnipenenenue XUMHYECKMX OJJIEMEHTOB B HEXKHMBOM Tmpuponae», «Pacmpenenenue
XUMMUYECKUX 3JIEMEHTOB B KUBOU MPUPOJEN.

Tabmuier u cxembl: «[lepuonnyeckas TabIMIIA XUMHUECKUX HJIEMEHTOBY, «CTpOEHHE MOJIEKYJIBI BOJBD),
«buocunres 6enka», «Ctpoenne Mosiekybl Oenkay, «Ctpoenue pepmenTa», «HykienHosbie kuciaotsl. JJHK»,
«Ctpoenne Mousekynbl AT®», «CTpoeHHe SyKapuOTHUECKON KieTKn», «CTpoeHue KUBOTHOM KIIETKU»,
«CTpoeHHe pacTUTEIbHOU KIETKN», «CTpoeHHe MPOKapUOTHYECKON KieTkn», «CTpoeHue sijpa KIETKN»,
«YTIeBo by, «JIUIMIIRD».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpyJIOBaHWE JUIsl TMPOBEIEHUS HAOMIOJEHUN, H3MEpPEHUH,
9KCIEPUMEHTOB, MUKPOIIpENapaThl paCTUTEIbHbBIX, )KUBOTHBIX U OAKTEpUAIbHBIX KIETOK.

JlabopaTopHble U NPaKTHYEeCKUE PadOThI:

JlaboparopHass paGota Ne 1. «M3ydyeHue KaTaaUTHUECKONW AaKTUBHOCTH (DEPMEHTOB (HA MpHUMepe
aMUJIa3bl WM KaTaxas3bl)y.

JlaboparopHast pabota Ne 2. «M3ydeHHWe CTPOCHHUS KJIETOK PACTECHHWH, >KHBOTHBIX W OaKTEpHH O]
MHUKpPOCKOTIOM Ha TOTOBBIX MUKpOIIpEnaparax U ux OIMUCaHHE».

Tema 4. /KuzHeaesiTeJIbHOCTh KIETKH.

OOmeH BemiecTB, WM META00IM3M. ACCHUMWIALINS (TJTACTUYCCKUNA OOMEH) W JUCCUMUJIISAIINS
(’HEepreTuyecKkuii 0OMEH) — JBE CTOPOHBI €IWHOTO IMporecca Merabosm3ma. Ponb 3aKOHOB COXpaHEHHs
BEIIECTB ¥ SHEPTUU B IOHUMAaHUU MeTaboIu3Ma.

Tunber oOMeHa BemecTB: aBTOTPO(MHBINA U TeTepoTpodHbii. Poms (hepMeHTOB B 0OMEHE BEIIECTB U
MIPEBPAILICHUH SHEPTUU B KIIETKE.

®dotocunrte3. CBeroBas u TeMHOBas (a3bl GotocuHTe3a. Peakiuu (orocuHTe’a. DPhEeKTUBHOCTD
¢dboTocunTe3a. 3HayeHne (GOTOCHHTE3a VIS JKM3HM Ha 3emuie. BrusiHue ycinoBuii cpenbl Ha (OTOCUHTE3 U
CHOCOOBI TOBBIIICHUSI €T0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHUHTE3UpYoIIue OakTeprun. 3Ha4eHHe XeMOCHHTEe3a JIJIs )KU3HH Ha 3eMIle.

DHepreTudeckuii 0OMeH B kieTke. Paciernienre BemecTs, BbIICICHUE U AKKyMYJIUPOBAHUE SHEPTUU B
KJIeTKe. DTarnbl SHepreTuueckoro oomena. I'mukonus. bpoxenue u ero Buabl. Kucnoponnoe oxucienue, uin
KJeTouHoe Jpixanue. OkucnutenbHoe GochopunupoBanre. IHHEKTUBHOCTh IHEPreTUUECKOT0 OOMEHa.

Peakuuu matpuunoro cuHTe3a. ['enernueckas undopmanus u JIHK. Peanuszamus renetnueckoit
uHpopmaluu B KieTke. ['eHeTHdeckuili Koa U ero cpoiicTBa. TpaHckpumuus — marpuusblii cuare3 PHK.
Tpancnsmus — OuocunTes Oenka. Dtambl TpaHcsiuuu. KomupoBanue amuHoOkucinor. Ponb pubocom B
OouocuHTe3e Oenka.

Heknerounsie ¢opmbl xu3Hu — Bupychl. Hcrtopusi otkpbeitusi BupycoB (/. U. MBaHOBCKWMIf).
Oco0OeHHOCTH CTPOEHHS U KUIHEHHOTO IWKIa BUpycoB. baktepuodaru. bonesnu pactenuii, >KMBOTHBIX U
YeJoBeKa, BbI3bIBaeMble BUpycamu. Bupyc mmmyHoneduuura uyenoBeka (BUY) — BoszOymurens CIIM/la.
OO0paTHas TpaHCKpUIILIKA, peBepTa3a u uHTerpasa. [IpodunakTika pacnpocTpaHeHus: BUPYCHBIX 3a00JIeBaHUI.

JdeMoHcTpanum:

Hoptpersl: H. K. Konbuos, JI. . UBanosckuii, K. A. Tumupszes.

Tabauiel u cxeMbl: «Tunel TUTaHUSD», «MeTabonuzm», «MUTOXOHAPHU», « IHEPTETUUECKUN 0OMEHY,
«Xnoporacty, «@otocunres», «Crpoenue JJIHK», «Ctpoenue u pyHkunonupoanue renay, «CunTes 6enka,
«['enetnueckuit kom», «Bupyce», «bakrepuodarny», «CtpoeHne M xku3HeHHbIM 1ukia Bupyca CIIN/a,
6akrepuodaray, «Permmkanus JTHK».

Oo6opynoBanue: mojenu-anmiaukanuu «Yasoenne [IHK wu Tpanckpunuums», «buocunte3 Oenkay,
«CTpoeHue KieTku», Mojienb cTpykTypsl JIHK.




Tema 5. Pa3MHoOkeHNe U MHAMBUIYAJIbHOE PA3BUTHE OPTraHU3MOB.

KreTounslil UK, WK KU3HEHHBIA UK KIeTku. MHaTepdaza u muto3s. IIpomeccsl, nmporekamwmye B
uHTepdasze. Perumkanus — peakius marpuunoro cuate3a JJHK. Ctpoenne xpomocom. XpoMocoMHbIH HabOp
— KapuOTHUI. JIMIUIOMIHBIA U TAIUIOMIHBIA XPOMOCOMHBIE HaOOpBl. XpoMmaTu bl L{uToIornyeckrne OCHOBBI
Pa3MHOKEHUSI U UHAUBU1YaJIbHOTO Pa3BUTHSI OPraHU3MOB.

Henenue knetku — muto3. Craguu murosa. [Ipoueccsl, mpoucxosiiyue Ha pa3HbIX CTaIUsAX MUTO3A.
buonornueckuii CMbICII MUTO3A.

[Iporpammupyemasi rudesb KIETKH — alonTo3.

@opMbI pa3MHOXKEHHSI OPTaHU3MOB: O€CIioNoe U MoJoBoe. Buapl 0ecronoro pa3MHOKEHUS: JIeIeHUE
HaJBOE, IIOYKOBAHWE OJHO- M MHOIOKJIETOYHBIX, CIIOPOOOpAa30BaHUE, BET€TaTUBHOE pa3MHOXKEHUE.
HckyccTBeHHOE KIIOHUPOBAHUE OPraHU3MOB, €10 3HAUEHUE JJISl CEJIEKIIUH.

[TonoBoe pazMHOXKEHHE, €T0 OTIINYHNS OT OECIOIOrO.

Meiio3. Craguun meiiosa. [Iporecchl, mpoucxosmue Ha craausax meinos3a. [loBenenne XxpoMocoMm B
Mmeno3se. KpoccrnHrosep. bruomornueckuii CMbICT M 3HaYEHUE MENH03a.

["amerorenes — npouecc 00pa3oBaHus MOJOBBIX KIETOK Y )KUBOTHBIX. [1010BbIE JK€J1€3bl: CEMEHHUKU U
suaHUKU. OO0pa3oBaHue U Pa3BUTHE TIOJIOBBIX KJIETOK — IaMeT (CIIepMaTo30u/I, STHIEKIIeTKA) — CIIepMaToOTreHe3
u oBoreHe3. OCOOEHHOCTH CTPOECHHUS AULIEKIIETOK U criepMaro3ouaoB. OmionoTBopenue. [lapreHorenes.

WnnuBuayanbHoe pas3BuTHEe (OHTOreHe3). OMOpHOHalIbHOE pa3BUTHE (dMOpUOTEHe3). Tarbl
SMOpPHUOHAILHOTO Pa3BUTUS Yy TO3BOHOYHBIX JKMBOTHBIX: JpOOJeHHe, TacTpyJslus, OpraHoreHes.
[TocTaomOpHoHanbHOE pa3BUTHE. THUIBI MOCTIMOPUOHAIBHOTO Pa3BUTHS: MpPsIMOE, HENpsMoe (JIMYMHOYHOE).
Bnusinue cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIE YPOICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 BETKOBOTO PACTEHUS: CTPOEHUE CEMEHH, CTa/IMU PA3BUTHSL.

JdemoncTpaumnu:

Tabmuibl 1 cxeMbl: «@OpPMBI pa3MHOKEHHSI OPTaHU3MOBY, «J[BOWHOE OTUIOJOTBOPEHUE Y IIBETKOBBIX
pacTeHuii», «BereTaTuBHOE pa3MHOKEHHE pacTeHUi», «/lenenue kierku Oaktepuit», « CTpoeHHUE MOJIOBBIX
KJIETOK», «CTpoeHue XpoMocoMbl», «Knetounsiii uukmy, «Perukamus [JJHK», «Mutosy, «Meiosy, «lIpsmoe
U HETIpsIMOE pa3BUTHE», «['aMeToreHe3 y MIEKONUTAOIINX U YeT0BEKa», «OCHOBHBIE CTAIUN OHTOI'E€HE3A.

OO6opynoBaHue: MUKPOCKOII, MUKpompenapaTbl «CriepMaTo30uIsl MIEKOMUTAIOMIETOY, «SIiekneTka
MJIEKONIUTAOIIEr0», «KapnoknHe3 B KJIETKax KOpEIIKa JIyKa», MarHUTHas MOJENb-aluinkanus «Jlenenue
kietkn», Mmoaenb JJHK, Monens meTada3HOM XpOMOCOMBI.

JlaGopaTopHble H IpaKTHYecKue padoTbi:

JlaboparopHas pabota Ne 3. «HaGmroneHue MuTo3a B KJIETKaX KOHYHMKA KOpEIIKa JyKa Ha FOTOBBIX
MHUKpOIIpernaparax.

JlaboparopHas padota Ne 4. «M3ydeHne cTpOeHHUsS MOJIOBBIX KIETOK Ha TOTOBBIX MUKpOIIpENapaTax».

Tema 6. HacjieacTBeHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

[Ipeamer u 3amaun reHeTukH. VcTopusi pa3BUTHS TCHETHKW. POJIb IUTOJNOTMU W SMOPHOJIOTHH B
CTaHOBJIEHUH I'eHeTUKHU. BKIag poccuiickux u 3apyO0eHBIX YUEHBIX B pa3BUTHE T€HETUKH. METO/Ibl TeHETUKH
(ruOpUI0TOTUYECKUH, IUTOT€HETUUECKHM, MOJIEKYISIpHO-TeHeTUYeCKuil). OCHOBHBIE T€HETUYECKHIE MTOHSATHSI.
['eneTnueckasi CHMBOJIMKA, UCTIOJIb3YEMasl B CXEMaX CKpEIIUBaHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHHUS MPHU3HAKOB, YycTaHOBIeHHble [. Mennmenem. MoHorubpuaHoe
CKpelllMBaHMe. 3aKOH eAMHO0Opa3us TUOpHUIOB TepBOro mnokoieHus. [IpaBuno moMuHHpOBaHUS. 3aKOH
pacllIeIuIeHus IPU3HAKoB. [ nmnore3a yuctoTel ramer. 11oJ1HOE 1 HEMOJIHOE TOMUHUPOBAHUE.

JluruOpuaHoe ckpemuBaHue. 3aKOH HE3aBUCMMOTO HAcJelIOBaHUsl MpU3HAKoB. lluToreHernueckue
OCHOBBI TUTHOPHUIHOTO CKpeUIMBaHUs. AHamu3upylollee ckpeniuBanue. Vcrnonb3oBaHue aHATU3HPYIONIETO
CKpEIIMBAHUS JUTsI ONIPEICIICHUs TeHOTUTIA OCOOU.

CuerieHHOe HacnefoBaHue NpuzHakoB. Pabora T. MopraHa mo clernieHHOMY HaclleZJOBaHUIO TE€HOB.
Hapymenue cuensenus reHoB B pe3ynbTaTe KpOCCUHIOBEpA.

XpOMOCOMHasi TEOPUS HACIIEICTBEHHOCTH. [ eHeTUUeCKue KapThl.

I'enetnka mnona. XpoMOCOMHOE ONpeaeieHUuEe IMoyia. AYTOCOMBI U TOJOBBIE XPOMOCOMBI.
['oMmorameTHble 1 reTeporaMeTHbIe Opraiu3Mbl. HaciieroBanue npu3HakoB, CUEIIIEHHBIX C TIOJIOM.



N3menunBocTh. Buabl HW3MEHYMBOCTH: HEHACJIECJACTBEHHAass M HacleJACTBeHHas. Poib cpensl B
HEHACJIeICTBEHHON N3MEHYNBOCTH. XapaKTEPUCTUKA MOIN(DUKATMOHHONW M3MEHYMBOCTH. BapuannoHHbI# psin
1 BapuainoHHas kpupasi. Hopma peakuuu npusnaka. KojamduecTBeHHbIE M KaUeCTBEHHBIE TPU3HAKKU U X HOPMaA
peaknuu. CBoiicTBa MOIU(PHUKAIIMOHHON N3MEHYHBOCTH.

HacnencTBeHnHasi, WM TCHOTHIIMYECKAsi, M3MEHUYMBOCTh. KOMOMHATUBHAS M3MEHYMBOCTH. Meiio3 u
MI0JIOBOM MPOIIECC — OCHOBAa KOMOMHATHBHOW M3MEHYMBOCTH. MyTalmoHHas n3MeHYnBOCTh. Kiaccudukanus
MYTallUi: T€HHbIE, XPOMOCOMHbIE, FT€HOMHbIE. YacToTa U npuunHbl MyTanuil. MyrareHHsle (pakTopbl. 3aKOH
FOMOJIOTUYECKHUX PAJIOB B HACJIEICTBEHHOM n3MeHunBoctr H. M. BaBuiiosa.

BuesinepHas HacneCTBEHHOCTh U U3MEHUYMBOCTb.

I'enetuka yenoseka. Kapuotun yenoBeka. OCHOBHBIE METO/IbI TEHETUKM YETIOBEKA: TeHEAIOTHUECKHM,
OJM3HEIIOBBIM,  I[MTOTCHETUYCCKH, OWOXUMHUYECKHHA,  MOJCKYyIsIpHO-reHeTrnueckuidl.  COBpeMEHHOE
ompeieJIeHUue FTeHOTUIIA: IOJTHOTEHOMHOE CEKBEHUPOBAHHUE, TeHOTUITMPOBAHKE, B TOM yucie ¢ momoisto [TIP-
aHaim3a. HaciencTBeHHBIC 3a00JIcBaHUS 4YEJIOBEKA: TI'CHHBIE OO0JIE3HH, OO0JC3HHM C HACJIEeICTBCHHOM
MPEAPACIIONOKEHHOCThIO, XpOMOCOMHBIE Oosie3Hn. ComMaTHyecKkue W TeHepaTuBHbIE MyTaluu. CTBOJIOBBIE
kietku. [lpuHiumel 310poBoro oOpasa KM3HU, JUATHOCTUKHU, MPOQPUIAKTAKH M JICUEHUS TEHETUYECKHX
0one3Hell. MeanKo-reHeTUUeCKOe KOHCYIbTUPOBAaHNE. 3HAaU€HNE MEIUIIMHCKON F'€HETUKH B ITPEIOTBPAILICHUH
Y JICYCHUH TeHETUYECKNX 3a00JI€BaHN YEJIOBEKa.

JdemoHcTpaumnu:

Hoptpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Uerepukos, H. B. Tumodees-Pecorcknii, H.
N. BaBunos.

Tabmuubl 1 cxembl: «KMOHOTHOPUIHOE CKpEIIMBAHUE M €ro IMTOTCHETHYeCKass OCHOBa», «3aKOH
paCIIETUICHUS U €r0 IIUTOTEHETHYECKass OCHOBA», «3aKOH YHCTOTHI TaMeT», «IuruOpuaHoe CKpelrBaHuey,
«lluTomornueckre OCHOBBI AUTUOPHUIHOTO CKpPEIIMBAHUD», «Meiio3y, «B3anmoaeiicTBie aIeIbHBIX TEHOBY,
«l'eHeTYeCKHEe KapThl pPACTEHUI, >KUBOTHBIX W YeJIOBEKa», «l'eHeTuka Tmoja», «3aKOHOMEPHOCTH
HAacJeA0BaHus, CIEIUIEHHOIO ¢ MOJIOM», «KapuoTumlbl 4enoBeKa M JKUBOTHBIX», «BuUabl M3MEHUMBOCTHY,
«MoaudukanronHas wu3MeHYUBOCTHY», «HacnmenoBanue pesyc-dakropa», «['eHeTnka Tpymm KpOBHY,
«MyTanmoHHas U3MEHYUBOCTBY.

O6opynoBaHue: MOAETU-aNTUINKAILIUN «Monorubpuanoe CKpEIIMBAaHUEY, «HenomHoe
JOMHHHpOBaHUe», «/lurudpunnoe ckpemubanuey», «llepekpéct XpoMocom», MUKPOCKON M MHUKpOIIpenapaT
«/Ipo3odunay (Hopma, MmyTaruu GOpMbI KPBIIIBEEB U OKPACKHU Teja), repbapuii «I opox MoceBHOW.

JlaGopaTopHble M IpaKTH4YecKue padoTbi:

JlaboparopHas pabota Ne 5. «M3yuenue pe3yabTaToB MOHOTHOPHUIHOTO U JUTUOPUTHOTO CKPEIIUBAHUS
y 1p030(¢ Ikl HA TOTOBBIX MUKpPOIIpernapaTaxy».

JlaGoparopuas pabGota Ne6. «M3yduenune MoAUPUKAIIMOHHOW H3MEHYUBOCTH, IOCTPOCHUE
BAPUALIMOHHOTO Psifia U BApUALIMOHHON KPUBOI».

JlaboparopHas padota Ne 7. «AHanu3 MmyTtanuil y 1po30(uibl Ha TOTOBBIX MUKpOIIpEnaparaxy.

[TpakTuueckas pabota Ne 2. «CocTaBieHre U aHATTN3 POJOCIOBHBIX YEIOBEKaY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTUH.

Cenekuus Kak HayKa W MpOLECC. 3apokKACHUE celeKUUU U qomectukauus. Yuenne H. M. BaBuiioBa o
LEHTPaxX TMPOUCXOKICHUS U MHOT000pa3usi KyIbTYPHBIX pacTeHUU. LIeHTphl MPOMCXOXKACHUS JOMAIIHUX
KUBOTHBIX. COpT, MOPO/IA, ITAMM.

CoBpeMeHHbIE METO/IbI CeNeKINH. MacCcoBbI U MHANBUAYAIbHBII OTOOPHI B CENEKIUU PACTCHHH U
KUBOTHBIX. OlleHKa DJKcTephepa. bIM3KOpOACTBEHHOE CKpelluBaHWe — WHOpUAMHT. Yucrtas JIUHMUSL.
CkpermuBaHue YUCTHIX TUHUH. ['eTepo3uc, unu rubpuanas cuna. HepoacTBeHHOE CKpelBaHue — ayTOPUIHHT.
Otnanénnas rubpuamzanuss U e€ ycnexu. VICKycCTBEHHBIM MyTareHe3 M TOJy4YeHHE MOJIUIUIOUIOB.
JIOCTI>KEHMS CENIEKIIMU PACTEHU, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonorust kak oTpacib MPOU3BOJCTBA. | eHHas MH)KEHEpHs. DTarbl CO3AaHUs PeKOMOMHAHTHOM
JIHK u Tpancrennslx opranu3MoB. KinerouHas unxkeHepus. KineTouHble KyiabTypbl. MHKpPOKIOHAJIBHOE
pa3MHOKeHHe pacTeHuil. KIOHMpOBaHME BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIICTBEHHBIX OPraHU3MOB.
Dkonoruveckue u dTudeckue mpoodieMsl. MO — reHeTndecku MOIUGUITUPOBAHHBIE OPTaHU3MBI.

JleMoHCcTpalm:




Ioprpersr: H. U. BaBuiios, M. B. Muuypus, I'. /I. Kapneuenko, M. ®@. NBaHOB.

Tabmuuel 1_cxembl: KapTa «L{eHTpBI TPOMCXOXKIEHHUS W MHOT000pasusi KyJIbTYpPHBIX PAaCTCHUI»,
«[Topospl TOMAITHKUX KUBOTHBIX», «COpTa KYIbTYPHBIX pacTeHH», «OTnanéuHas ruopuansanus», «PadoTer
akagemuka M. @. UBanoBa», «llonumionmus», «OO0beKkThl OmMOTEXHONOTUUY», «KIETOUHBIE KYJIbTYpbl U
KJIOHHpOBaHue», «KOHCTpyHpoBaHUE U IIEPEHOC FEHOB, XPOMOCOM.

Oo6opynoBaHue: MyJISDKM TUIOIOB M KOPHEIUIOAOB JUKUX (OPM M KyIbTYPHBIX COPTOB DPACTCHHH,
rep6apuii «CenbCKOX035HCTBEHHBIE PACTECHHSIY.

JlabopaTopHble U NPAKTHYEeCKUE PadOThI:

Okckypeust «OCHOBHBIE METO/Ibl U JIOCTHKEHUS CEIEKIUU PACTEHUN U J)KUBOTHBIX (Ha CEJIEKIIMOHHYIO
CTaHLIMIO, IJIEMEHHYI (epMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIUIMYHOE XO35AUCTBO, J1a0OpaToOpHUIo
arpOyHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOTUN HA BA30BOM
YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUA

CornacHo ®I'OC COO, ycraHaBnuBarTCs TpeOOBaHMSI K pe3ysbTaTaM OCBOECHMS OOy4YaroUIUMUCS
MpOrpaMM CpeIHETo 00IIero 00pa3oBaHus: TMYHOCTHBIM, METATIPEIMETHBIM U MIPEAMETHBIM.

JIMUHOCTHBIE PE3YJIBTATHI

B cTpykType JMYHOCTHBIX pE3ylIbTaTOB OCBOCHMS TpenMera «bHoiorus» BBIIEICHBI CIEAYIONIHE
COCTABJISIIONINE: OCO3HAHUE OOYYAIOIUMHCS POCCHHCKON TPaXKTAHCKOW HICHTHUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOONpEAENEHNI0, HAIMYUue MOTHUBALUU K OOy4eHHIO OMOJIOTHH,
L[eJICHANPaBJICHHOE Pa3BUTUE BHYTPEHHUX YOEKJICHHHM JHMYHOCTH Ha OCHOBE KIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPATUIUI pa3BUTHUS OMOJOTHYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOy4aroUIUXCS
PYKOBOJICTBOBATbCSI B CBOEH JAEATEILHOCTH 1IEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMHU, MPHUCYILIUMU CHCTEME
OMoJornueckoro oOpa3oBaHMs, HAIUYUE SKOJOIMUYECKOTO MPAaBOCO3HAHMS, CIHOCOOHOCTH CTaBUTh LIETU U
CTPOUTH KU3HEHHBIE MJIaHBI.

JIn4HOCTHBIE pEe3yNbTaThl OCBOCHMS IpeaMera «bHoNOrus» OCTUTalOTCs B €IUHCTBE YyueOHOU H
BOCITUTATENLHON JESTETbHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMU POCCHUHCKUMH COIIMOKYJIBTYPHBIMH,
HUCTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, MIPUHATHIMU B OOIIECTBE MMpaBUIaMU U HOpMaMU
MOBEACHUS M CIOCOOCTBYIOT MpoIleccaM CaMOIO3HAHUS, CAMOBOCIUTAHUS W CaMOPA3BUTHUSA, Pa3BUTHUS
BHYTPEHHEH MO3UIMHU JIMYHOCTH, MaTPUOTU3MA, YBAKEHUS K 3aKOHY U IPABOIOPAJKY, YEIOBEKY TpyAa H
CTapuieMy TOKOJICHUIO, B3aWMHOTO YBa)KCHHs, OEpex HOro OTHOUICHHS K KYyJIbTYpHOMY HACIEAMIO H
TpaJuLIUsSIM MHOTOHAIMOHATBHOTO Hapoaa Poccuiickoit @eneparuu, npupoie 1 OKpyxKaromiei cpee.

JIn4HOCTHBIE PE3yabTaThl OCBOEHUS yueOHOTro mpeameTa «buonorus» JOMHKHBI OTpaxaTh TOTOBHOCTh
U CIOCOOHOCTh OOYYaroIIMUXCS PYKOBOJICTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEW MO3UIMEH JWYHOCTH,
CUCTEeMOW IIEHHOCTHBIX OpHEHTALW{, TMO3UTHBHBIX BHYTPEHHHX YOEXKIEHUH, COOTBETCTBYIOIIHUX
TPaJULIUOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBA, PACIIUPEHHE )KU3HEHHOTO OIBITA U OMBITA ACITEIbHOCTH
B IIPOILIECCE pean3aliil OCHOBHBIX HANPABJICHUN BOCIIUTATEIbHON AESITETLHOCTH, B TOM YHCIIE B YaCTH:

1) rpask1aHCKOro BOCIIMTAHMS:

e C(HOpPMHUPOBAHHOCTH IPAXKIAHCKON MO3UIIMK O0YUYAIOIIErOCsk KaK aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUHCKOTO 00IIIeCTBa;
0CO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00sI3aHHOCTEH, yBAYKEHHUE 3aKOHA M TPABOTIOPSIKA;
TOTOBHOCTh K COBMECTHOW TBOPYECKOHM ESTEIBHOCTH MPU CO3aHUH YYEOHBIX MPOEKTOB,
pelIeHNH yueOHBIX U MIO3HABATEILHBIX 337144, BBITIOJHEHHH OUOJOTHYECKUX SKCIIEPUMEHTOB;

e CIIOCOOHOCTH OTPENEATh COOCTBEHHYIO TO3HIIMIO MO0 OTHOIIEHHIO K SBJICHHUSIM COBPEMEHHON
YKU3HU U OOBIACHATD €€



YMEHHE YYUTBHIBATh B CBOMX JICHCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aWMOJICHCTBUS
JFOZICH C Pa3HBIMH YOEXKICHUSIMHU, KYJIbTYPHBIMH [IEHHOCTSIMU U COIIMATILHBIM TOJIOKCHHUEM;
TOTOBHOCTh K COTPYJAHHMYECTBY B TPOIECCE COBMECTHOTO BBIIOJIHCHUS YYCOHBIX,
[O3HABATEJNBHBIX M MCCIEAOBATEIbCKUX 3a7a4, YBAXKUTEJIBHOTO OTHOLICHHUS K MHEHUIO
OTITIOHEHTOB NP 00CYKJIEHUU CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COJICPIKAHNUS,

TOTOBHOCTH K ryMaHUTAPHOU 51 BOJIOHTEPCKOM JIeSITETIbHOCTHY;

2) NAaTPUOTHIECCKOI'O BOCIIMTAHUSA

c(OPMHUPOBAHHOCTh POCCUUCKON TPakIaHCKON WICHTUYHOCTH, MATPUOTH3MA, YBAKCHHS K
CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH Iepen PoanmHOM, ropaocTy 3a CBOM Kpai, CBOIO
Ponuny, cBO SI3bIK U KyJIbTYpY, IPOLUIOE U HACTOSIIIIEE MHOIMOHALIMOHAILHOTO Hapoaa Poccuu;
LIEHHOCTHOE OTHOLIEHUE K MPUPOJAHOMY HACIEIUIO0 M MaMATHHUKAM IPHUPOJbI, JOCTHKEHHUSIM
Poccuu B Hayke, UCKycCTBE, CIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJAJl POCCHUICKUX YYEHBIX B CTAHOBJICHHE U pa3BUTHE OMOJIOTHH,
MMOHMMAaHMsl 3HA4YE€HHUs OWOJIOTWH B IO3HAHWUU 3aKOHOB IPUPOJBI, B JKU3HM YEIOBEKA U
COBPEMEHHOT0 00111eCTBa;

uaeiHast yoexA€HHOCTh, TOTOBHOCTh K CIY)KEHHIO U 3amuTte OTeuecTBa, OTBETCTBEHHOCTD 32
ero cyap0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

OCO3HAaHMWE JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/Ia;

c(hopMUPOBAaHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO TMTOBEICHHUSI;

CIIOCOOHOCTh OIIEHMBATh CUTYAllMI0 U IMPUHMMATh OCO3HAHHBIE pEIIEeHHUs, OPUEHTUPYICh Ha
MOPAJIBbHO-HPAaBCTBECHHBIC HOPMbI U ICHHOCTH,

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM DPOAMTENSM, CO3JAaHHIO CEMbH Ha OCHOBE OCO3HAHHOIO
MPUHATUSA LIEHHOCTEH CEMEHMHOM >KU3HM B COOTBETCTBUU C TpaaulUsIMU HaponoB Poccum;

4) 3CTeTHYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHHE K MHUpY, BKJIIOYash 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHMMAaHHE YMOLIMOHAIBHOTO BO3JCHCTBUS HKUBOM MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTb K CAaMOBBIPQKEHHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMJICHHE MPOSBIATH KauecTBa
TBOPUYECKOH JINYHOCTH;

5) pusnyeckoro BocnmUTaHHs, (POPMUPOBAHHS KYJABTYPHI 310POBbSI M IMONHOHAJIHLHOIO
0J1aronosIyyus:

NOHMMaHUE W peanu3alus 3J0pOBOTO M 0Oe30MmacHoro odpasa KHU3HM (30pOBOE IMUTAHHUE,
COOJIIO/ICHNE TUTMEHUYECKUX MPaBUII M HOPM, COQIaHCUPOBAHHBIM PEXUM 3aHATUN U OTAbIXA,
perynsipHas (u3MyecKkas AaKTUBHOCTb), OEpEKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOI'O
OTHOILIEHHSI K COOCTBEHHOMY (PM3UUYECKOMY U IICUXUYECKOMY 3/I0POBbIO;

[IOHMMaHHE LIEHHOCTH MPaBUJI UHAMBUIYAJIbHOTO U KOJIJIEKTUBHOTO 0€30I1aCHOTO MOBE/ICHUS B
CUTYalUsX, YTPOXKAIOLIUX 310POBBIO U XKU3HU JIIOJEH;

OCO3HAHME TOCIEACTBUA M HENpUATHS BpEeIHBIX MpPHUBBIYEK (YHOTPEOJIEHUS aJIKOTOJIs,
HapKOTHKOB, KYpEHHS);

6) TPY1OBOr0 BOCIIMTAHHUSI:

TOTOBHOCTB K TPpyAy, OCO3HAHNEC [ICHHOCTU MAaCTCPCTBA, pr,[[OJ'IIO6I/IC;

TOTOBHOCTh K QKTHBHOM JEATEIBHOCTH TEXHOJOIMYECKOM M COLIMAJIbHOM HaIIpaBJICHHOCTH,
CIIOCOOHOCTH HWHUIIUUPOBATh, IUIAHUPOBATH U CAMOCTOSATCIIBHO  BBIIIOJIHATL  TaKYIO
ACATCIBbHOCTD,



WHTEpPEC K pasnu4HbiM chepaMm MmpoPecCHOHATLHON JeATeIhbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOp Oymyiei mpodeccuu u peann30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TIIAHBI;
TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO M CAMOOOPa30BAHUIO HA IPOTSHKCHUN BCEH )KU3HU;

7) KOJIOrHYeCcKOro BOCIHMTAHMA:

HKOJIOTUYECKU I1eJIec000pa3Hoe OTHOIICHHWE K TMPHPOJE KaK MCTOUYHUKY KH3HH Ha 3eMile,
OCHOBE €€ CYyIIIECTBOBaHMUS,

MOBBIIIICHUE YPOBHS OKOJIOTHYECKON KYyJIbTYpPhI: MPUOOPETCHUE OIBITa IIAHUPOBAHUS
MOCTYIIKOB U OLEHKU UX BO3MOKHBIX MOCIEACTBUM JJII OKPYKAKOLIEN CPE/IbI;

OCO3HAHUE TJIOOATBHOTO XapaKTepa KOJIOTHUYECKUX MPOOJIEM U MyTeH MX PEIICHHUS;
CIIOCOOHOCTH HCIIOJIH30BAaTh MPHOOPETaEMBbIC MTPU W3YUCHUN OMOJIOTUU 3HAHWSI U YMEHUS TIPH
penreHnn mpooIeM, CBI3aHHBIX ¢ PAMOHATBLHBIM MPUPOIOTIOIB30BAaHIEM (COOTIOICHHUE TIPABHIT
MOBEACHUS B MPUPOJIC, HAMPABICHHBIX HA COXPAHEHHE PABHOBECHS B AKOCHCTEMAX, OXpaHy
BHJIOB, 9KOCUCTEM, OHuochepsl);

AKTUBHOE HEMPUATUE NEHUCTBUM, TPUHOCAIINUX BPEA OKPYXKAIOIIEH MPUPOIHON Cpelie, yMEHUE
MMPOTHO3UPOBATh  HEONArOMPHUSITHBIE DKOJOTHMYECKHE TIOCIEJACTBUS  MPEANPUHUMAEMBIX
JEUCTBUN U NMPEAOTBPAILATh UX;

HAJIMYUE PA3BUTOTO IKOJOTHUYECKOTO MBINUIEHUS, JKOJOTMYECKOW KYyJIbTYphl, OIbITA
JIEATEIBHOCTH  JKOJIOTUYECKOW HANpaBJICHHOCTH, YMEHUSA PYKOBOJCTBOBATbCA WMH B
MO3HABATEJIbHOM, KOMMYHUKATUBHOM M COUMAJIbHOW NPaKTHKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU JESATEIbHOCTH SKOJOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHMS:

c(OPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIONIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd W OOIIECTBEHHON MpPaKTUKH, OCHOBAHHOTO HA JHMAJOTe KYJIBTYp, CIOCOOCTBYIOIIETO
OCO3HAHHIO CBOETO MECTA B MOJHMKYIBTYPHOM MHDE;

COBEPILICHCTBOBAHHUE SI3BIKOBOM M YHMTATEILCKOW KYJIBTYPHI KaK CPEICTBA B3aMMOICHCTBHS
MEX]Ty JTIFOJIbMU | TTO3HAHUS MHPA;

MMOHUMaHHE CHeU(UKN OHOJIOTMM KaK HayKd, OCO3HaHMs €€ posid B (HOPMUPOBAHHUH
paMOHATFHOTO HAYYHOTO MBIIUICHHUS, CO3aHUH IETI0OCTHOTO MPEICTaBICHHS 00 OKpYKaIOIIeM
MUpE KaKk O €JWHCTBE TPUPOJBI, YEIOBEKa M OOIECTBa, B TIO3HAHUHM TPUPOIHBIX
3aKOHOMEPHOCTEH U PEIICHUH MTPOOJIEM COXPAaHEHHSI IPUPOTHOTO PAaBHOBECHS;

yOSKIEHHOCTH B 3HAYMMOCTH OUOJIOTHH JIJISl COBPEMEHHOM IIMBHITU3AIMH: 00CSCIICUCHHSI HOBOTO
YPOBHSI Pa3BUTHSI MEMIIMHBI, CO3IaHUE TIEPCIICKTHBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX peIIaTh
pecypcHbIe MPOOJIEMBbI Pa3BUTHSI YEJIOBEUECTBA, IOWCKA IyTeHd BBIXOAA M3 IIOOATBHBIX
9KOJIOTUYECKUX TPo0IIeM 1 00ecrieueH sl epexo/ia K yCTOMYMBOMY Pa3BUTHIO, PAIIMOHATBHOMY
WCIIOJIb30BAHUIO TIPUPOHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB )KU3HU;
3aWHTEPECOBAHHOCTh B TIOJYYCHUH OHMOJOTMYECKMX 3HAHWUN B IENSAX TOBBIIICHHUS OOIIeH
KYJIBTYpbl, €CTECTBEHHO-HAYYHOH TIPAMOTHOCTH, KaK COCTaBHOW 4YacTh (DYHKIIMOHAILHOU
IPaMOTHOCTH 00Yydarouxcs, GopMupyemMoii Ipu U3y4eHUN OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB TIIO3HAHMsI, KCIOJIb3YeMbIX B €CTECTBCHHBIX HayKax,
CIOCOOHOCTH HCIIOJIB30BaTh IMOJy4aeMble 3HAHHS JUIS aHAM3a W OOBSCHCHHsS SIBICHUUN
OKPY)KAIOIIEr0 MUpPAa U MPOUCXOIAMINX B HEM HM3MEHEHHH, yMEHHUe Jenarth 000CHOBAaHHBIC
3aKJIIOUEHHUs] Ha OCHOBE HAy4YHBIX (DAKTOB W HMMEIOIIUXCS JAHHBIX C IENbI0 TMOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIIONIB30BaTh OMOJIOTHYECKHE 3HAHUS TS PEIIeHHs TPoOIeM B
peabHBIX KU3HEHHBIX CUTYAIIHSIX;

OCO3HAHHE IICHHOCTH HAy4YHOW JeATeIbHOCTH, TOTOBHOCTH OCYILIECTBISATh TNPOEKTHYIO H
HCCIIEIOBATENbCKYIO ACITETbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTH M CITIOCOOHOCTH K HEMIPEPHIBHOMY 00pa30BaHUIO 1 CAMOOOPa30BaAHUIO, K AKTHBHOMY
MOJIy4EHHUIO HOBBIX 3HAHUH MO OMOJIOTHH B COOTBETCTBUU C JKU3HEHHBIMU MOTPEOHOCTSIMH.



METAINIPEIJMETHBIE PE3YJIbTATBI

MetanpeaMeTHbIe Pe3yIbTaThl OCBOCHUS y4eOHOTO mpeaMera «BHoorusy BKIIOYAIOT: 3HAYUMBbIE IS
(hopMHPOBaHHSI MHPOBO33PEHHS OOYJAIOIIMXCS MEXIUCIUIUIMHAPHBIC (MEXKIPEIMETHBIC) OOIIeHAYyIHBIC
MOHATHS, OTPAXKAIOUIUE IIEJIOCTHOCTh HAYYHOM KapTUHBI MHUpa U CHeuUKy METOJOB IO3HAHMUS,
HCIIOJIb3YeMBIX B €CTCCTBCHHBIX HayKax (BEIIECTBO, SHEPTHs, SBICHHUE, MPOIECC, CHCTEMa, HAyYHBIA (hakKT,
MIPUHIIUIL, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH, TEOPHS, UCCIIeIOBaHNE, HAOII0IEHUE, U3MEPEHUE, IKCIIEPUMEHT
U JpYrux), yHUBEpCAIbHBIC ydeOHBbIC ICHCTBHS (NO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYISITUBHBIC),
obecnieunBaromue  (GopMupoBaHHE  (DYHKIIMOHATBLHOW T'PAMOTHOCTH W COIMAIBHON  KOMITCTEHITUU
00yJarommxcsi,  CIOCOOHOCTh  OOy4YarOIIMXCA ~ HCIOJB30BaTh  OCBOCHHBIE  MEXIUCIUIUIMHAPHEIE,
MHPOBO33PEHUECKHE 3HAHUS U YHUBEPCAIbHBIC yUEeOHBIC ICHCTBUS B IIO3HABATEIHLHOM M COITUATBHON TIPAKTHKE.

MeranpeMeTHbIE PE3YJIBTaThl OCBOCHUS MPOTPAMMBI CPEIHET0 OO0IIero oO0pa3oBaHUs JOJIKHBI
OTpaxarb:

OByajieHHe YHUBEPCAJIbHBIMH YU€OHBIMH MO3HABATEIbHBIMH € CTBUSIMU:
1) 6a30BbIe JIOTHYECKHE JICHCTBHUS:

e CaMOCTOSTENbHO (HOPMYIMPOBaTH U aAKTyaIM3UpPOBATh TMpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

e JCIOJIb30BaTh MPU OCBOCHUM 3HAHWKM MPHUEMBI JIOTUYECKOTO MBINUICHHS (aHaM3a, CUHTE3a,
CpaBHEHHUs, KiaccuUKaIuu, OO0O0OIIEHUs), PACKPHIBATH CMBICI OHMOJOTHYECKUX TOHSITUM
(BBLIENATH UX XapaKTepHbIE MPU3HAKU, YCTAaHABIMBATh CBS3U C APYTUMU MOHATUSIMU);

e OIpeNeNsTh LEH JesITeIbHOCTH, 3aaBasi MapaMeTphl U KPUTEPUU UX JOCTUKEHUS, COOTHOCUTD
Pe3yNbTaThl JEATENILHOCTH C MOCTABIEHHBIMU LIEISAMH;

WCIO0JIb30BaTh OMOJIOTHYECKHE MOHATHS sl 00bsICHEHUS (DAKTOB U SIBJICHUI KUBOU MPUPOIbI;
CTPOUTH JIOTUYECKUE paCCYKJEHUS (MHAYKTUBHBIC, NEAYKTUBHbBIC, M0 aHAJOTHH), BBISBIATDH
3aKOHOMEPHOCTH ¥ IPOTUBOPEUHS B paCCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATh BHIBOIBI U
3aKIIIOUCHUS;

e TIPUMEHATH CXEMHO-MOJICIbHBIE CpEACTBA U MPEICTABICHUS CYIIECTBEHHBIX CBs3€H U
OTHOIICHUH B M3y4aeMbIX OMOJIOTUYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUUH Pa3HOTO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH(OOPMALMOHHBIX HCTOUYHUKAX;

e paspabaThiBaTh IUIaH pElIEHUs MPOOJIEeMbl C y4ETOM aHaIM3a UMEIOLIUXCA MaTepUaIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

e BHOCUTh KOPPEKTHUBBI B JESITEIbHOCTb, OIEHHBATh COOTBETCTBHE pE3YJAbTATOB IENSM,
OIICHUBATh PUCKU MOCIEACTBUN ACITEIbHOCTH;

e KOOPJMHUPOBATH M BBIIOJHATH pabOTy B YCIOBUSX pPEATbHOrO, BHUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX PO OIIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IeHCTBHS

e BIIQJICTh HABBIKAMU Y4EOHO-UCCIIEIOBATENILCKON U MPOEKTHOM JIEeATEIHHOCTH, HAaBBIKAMU pa3perieHust
npo0ieM, CHOCOOHOCThIO W TOTOBHOCTHIO K CaMOCTOSITENIbBHOMY TIOMCKY METOJOB peIICHHUS
MPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3TUYHbIX METOJIOB MIO3HAHNUS;

e CIOJIb30BaTh PAa3jIUYHbIE BHUJbI ACSITEIBHOCTU IO MOJYYEHHIO HOBOTO 3HaHUs, €r0 MHTEPIpETALHH,
MpeoOpa30BaHUI0 M MPUMEHEHHUIO B YY€OHBIX CHTYAIUSX, B TOM YHCIE TPU CO3/aHUU y4eOHBIX U
COI[MAIBHBIX MPOEKTOB;

e (opmupoBaTh HayYHBIN THUIT MBIIUICHUS, BIAJETh HAYYHOU TEPMUHOJIOTHEH, KITIOYEBBIMU MTOHSATUIMU
1 METOJIaMU;



CTaBUTh U (HOPMYIHUPOBATh COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHOU ACSITETLHOCTA U JKU3HEHHBIX
CUTYyalluAX;

BBIABJIATE MPUYUHHO-CIICACTBCHHBIC CBSA3HM W AKTYAJIU3UPOBATH 3a/la4y, BBIABUIaTb THUIIOTC3Y eé
pelICHrd, HAXOAUTh aApryMCHTBI IJId JOKAa3aTCJIbCTBAa CBOUX YTBep)KI[eHI/II;’I, 3alaBaTb MapaMeTpbl U
KPUTEPHH PCIICHHS,;

AHAJIM3UPOBATL MOJJIYYCHHBIC B XOJC PCHICHUA 3adadyu pC3yJibTaTbl, KPUTHYCCKHW OLCHUBATL HUX
AOCTOBCPHOCTD, ITIPOTHO3UPOBATE U3BMCHCHHEC B HOBBIX YCJIOBUAX]

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHDIN OIIBIT;

OCYIIECTBIISATh  IICJICHANPABICHHBI MOUCK TIEpPeHOca CPEICTB M CHOCOOOB  JCHCTBUS B
poeCCHOHAIBHYIO CPEY;

YMCTb NEPCHOCUTL 3HAHMS B ITO3HABATCIIBHYIO U ITPAKTHYCCKYIO oOiractu KUBHECACATCIIbHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX PEAMETHBIX 00JIacTei;

BbIJIBUT'aTb HOBBIC HJCH, ITPCAJIaraTb OPUT'MHAJIIBHBIC ITOAXO0AbI U PCHICHUS, CTABUTH HpO6JICMI)I n 3aaa4u,
JIOTMYCKAIOIIHE aTbTePHATUBHBIC PEIICHHUS.

3) pa6ora ¢ nunopmanmeii:

e OPHEHTHPOBATHCS B PA3IMYHBIX UCTOUYHMKAX HH(OpMaLuK (TeKcTe yueOHOTO M0CoOusl, Hay4yHO-
MOMYJISIPHOM JUTEpaType, OMOJOTHYECKUX CIOBAPSX U CIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax
NaHHbIX, B VIHTepHeTe), aHamu3MpoBaTh WHPOPMALUIO pa3IMYHBIX BUIOB U  (POpM
MIpe/ICTaBICHMS], KPUTUUECKH OLIEHUBATh €€ IOCTOBEPHOCTh M HEMTPOTUBOPEUYNBOCTD;

e (opmynmpoBaTh 3ampoCchl W TNPUMEHSATH Pa3JIMYHBIE METOJBI TIPU IOWCKE W O0TOOpe
Ounoslornueckoi nHPpOpMaIuy, He0OXOIUMOMN ISl BBITIOHEHUS YUeOHBIX 3a/1a4;

e T1puOOpeTaTh OMBIT HCIOJIb30BAHUA HHPOPMAITMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

e CaMOCTOSTEIIbHO BBIOMpAaTh ONTHUMAIbHYIO (OpMy TIpeICTaBICHHUs  OHOJOTHYECKOU
nHpopManuu (cxembl, TpaduKy, TUarpaMMbl, TaOIUIBI, PUCYHKH U APYTOEC);

e ICIIOJIb30BATh HAYUHBIH S3bIK B KAYECTBE CPECTBA IPU padboTe ¢ OHoI0ruueckoit nHhopMalmei:
MPUMEHSITh XUMHUYECKHe, (PU3MUeckrue U MaTeMaTUYeCKHWe 3HAKU WU CHUMBOJIBI, (OPMYIHI,
ab0peBHaTypy, HOMEHKIATYpPY, HCIOJIb30BaTh U MPEOOpa3oBbIBATh 3HAKOBO-CHMBOJIUYECKUE
CpeICTBa HArJISAHOCTH;

e BJIQJICTh HABBIKAMH PACIO3HABAHUS U 3aIIUTHI HHPOpPMAIUK, UHPOPMAIIMOHHONH 0€30MacCHOCTH
JTUYHOCTH.

OBj1ajieHNe YHUBEPCATbHBIMA KOMMYHHKATHBHBIMH 1€/ CTBUSIMM:
1) o0menmue:

e OCYHIECTBISATH KOMMYHHKAIIMK BO BCEX cpepax >KU3HM, aKTHBHO YY4acTBOBATh B JHAJIOTE WU
JIMCKYCCUH TI0 CYIIECTBY OOCYKIaeMOW TeMbl (YMEHHE 3a1aBaTh BOIPOCHI, BHICKA3LIBATH
CY)KJIEHHsT OTHOCHTEJIBHO BBINIOJIHCHUS IpeiaraeéMoil 3ajadd, Y4YUTBIBATH HHTEPECHl U
COTJIACOBAHHOCTD TO3HUIIMI IPYTUX YYACTHUKOB JHAJIOTa WIIH TUCKYCCHH);

e pacro3HaBaTh HeBepOalbHBIC CPEACTBA OOILICHUS, MOHUMATh 3HAYEHHE COIMAIBbHBIX 3HAKOB,
MPEANOCHUTOK BOBHUKHOBEHUST KOH(MIMKTHBIX CHTYyalni, YMETh CMATYaTh KOH(MJIUKTHI U BECTH
MIEPETrOBOPHI;

e BIIAJIETh PA3IMYHBIMU CIIOCOOAMU OOIICHUS U B3aMMO/ICHCTBUS, IOHUMATh HAMEPEHHSI IPYTHX
JFOJICH, TPOSIBJIATH YBAXHMTEILHOE OTHOIIEHHE K COOCCENHHUKY W B KOPPEKTHOH (opme
(bopMyIHPOBATH CBOHM BO3PAKEHHS,;

e Ppa3BEPHYTO W JIOTHYHO M3JIaraTh CBOIO TOUKY 3PCHHUS C MCIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB.

2) coBMeCTHasl JIesITeJIbHOCTh:



e TIOHMMATh M HCHOJH30BATH NPEUMYIIECTBA KOMAHJHOW M MHIUBHIYaTbHON PaOOTHI MpPHU PELICHUN
OMOJIOTUYECKON TMpoOseMbl, OOOCHOBBIBATH HEOOXOJAMMOCTh TNPUMEHEHHUS TPYIIOBBIX (opM
B3aMMO/ICHCTBYS ITPH PELICHUN Y4eOHOM 3a1auu;

e BBIOMpPATh TEMATHKY U METOJIbI COBMECTHBIX JEHCTBUI C y4ETOM OOIIMX WHTEPECOB U BO3MOXKHOCTEH
Ka)KJIOI'O WICHA KOJIJICKTHUBA,;

e IIPUHUMATh LIEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH JIEHCTBUA MO €€
JOCTH)KEHHMIO: COCTABJIATH IUIAH JCWCTBUM, PACHPENCIATh POJM C Y4ETOM MHEHUM Y4YaCTHHUKOB,
00CyX/1aTh pe3yabTaThl COBMECTHOM pabOTHI,

e OIICHMBATh KAueCTBO CBOETO BKJIAJa M KAXKAOTO YYAaCTHHKA KOMAaHAbI B OOLIMI pe3ylbTaT II0
pa3paboTaHHBIM KPUTEPHUSIM;

e IIpe/aarath HOBbIE NPOEKTHI, OLEHUBATh UJEU C MMO3ULIUK HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKON
3HAYUMOCTH;

e OCYIIECTBIIITH ITO3UTUBHOE CTPATErMYECKOE IIOBEICHHWE B pA3JIMYHBIX CHUTYalMSX, MPOSBIATH
TBOPYECTBO M BOOOPaKEHHE, OBITh MHUITMATUBHBIM.

OBJjajieHHe YHUBEPCAJIbHBIMHU PEryJIATUBHBIMU AeHCTBUAMMU:
1) camoopranuzanus:

e HCIOJIb30BaTh OMOJIOTUYECKHUE 3HAHUS /IS BBISIBIICHUS MTPOOJIEM M UX PEUICHUS B )KU3HCHHBIX U
y4eOHBIX CUTYaIUIX;

e BBIOMpPaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUM 1IEJEeBbIE€ M CMBICIOBBIE YCTAHOBKH B CBOMX
JIEUCTBUAX M MOCTYIKAaX MO OTHOIICHUIO K KUBOW MPHUPOJIE, CBOEMY 3J0POBBIO U 3I0POBBIO
OKPYKAIOIIUX;

e CaMOCTOSITEIIBHO OCYIIECTBIISTh MO3HABATEIBHYIO JESTEIHHOCT, BBISBIISATH MPOOJIEMBI, CTABUTH
u GopMyaupoBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTENbHOM JEATENbHOCTH U >KMU3HEHHBIX
CUTYaLMSIX;

e CaMOCTOATEIbHO COCTABJIATH IJIAH pEHIeHHs] MpoOiIeMbl ¢ y4ETOM HMMEIOIIUXCS PECYpCOB,

COOCTBEHHBIX BO3MOKHOCTEH U TIPEAMTOYTCHUIA;

JIaBaTh OLIEHKY HOBBIM CUTYallHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHU;

JieNiaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;
OIICHUBATh MMPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (DOPMUPOBAHUIO U MPOSBICHUIO MIUPOKOW SPYIUIIMU B PAa3HBIX 00JACTIX
3HAHMM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

e JaBaTh OIEHKY HOBBIM CHTYyal[MssM, BHOCHTb KOPPEKTHBBI B JIEATEIBHOCTb, OICHUBATH
COOTBETCTBUE PE3YJIHTATOB LECIISIM;

e BIAJETh HABBIKAMHU IMO3HABATECIBHOM pe(IEKCHHM KaK OCO3HAHHs COBEPIIAEMBIX NEHCTBUIN U
MBICITMTENHBIX TIPOIIECCOB, MX PE3YJIbTATOB U OCHOBAHHIA, UCIIOJIL30BATh MPUEMBI pedIIeKCHH
IS OLIEHKH CHTYaIliH, BEIOOpA BEPHOTO PEIICHHUS;

e yMETh OLIEHUBATh PUCKU M CBOCBPEMEHHO MPUHUMATh PEIIECHHS 110 UX CHIDKCHUIO,

e TPUHUMATh MOTHBBI M APTYMEHTHI PYTHX MPH aHATIHM3€ PE3YJIbTATOB JIEATEILHOCTH;

3) npunsiTHE CeOsl M APYIUX:
e IIpPUHUMAThH ceOs, IOHUMas CBOM HEAOCTATKU U IOCTOMHCTBA;
e IIPUHUMAaTh MOTUBBI U API'YMEHTHI IPYTUX MPU aHAIU3€E PE3YJIbTaTOB JEATEIbHOCTH;
e IIPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OMINOKH;
e DPa3BUBATh COCOOHOCTH IOHUMATh MHUP C MO3UIMU APYrOro YEJIOBEKA.

HNPEIMETHBIE PE3YJIBTATbBI



[Ipenmertnsie pe3ynbraThl ocBoeHUs nporpammbl COO 1o Ouosioruu Ha 6a30BOM YPOBHE BKIIIOYAIOT
cneruduaeckue A y4eOHOro npeaMera «buonorusy HaydHbIE 3HAHHS, YMEHHUS M CIOCOOBI JIEHCTBUH IO

OCBOEHHUIO,

MHTEPIPETALNI

n Hpeo6pa30BaHmo 3HaHHI>'I, BUIbI ACATCIBHOCTH IIO IMOJIYYCHUIO HOBOT'O 3HAHUA W IMPHUMCHCHUIO 3HAaHUM B
Pa3IMIHBIX y‘-IC6HI)IX CUTyaluAX, a TAKKC B PCAJIbHBIX KU3HCHHBIX CUTYyallUsaX, CBA3AHHBIX C ouosiorueii. B
nporpaMmme NpeaAMETHBIC PE3YJIbTAThI IMPCACTABJICHBI 110 I'OAaM O6y‘I€HI/I$L

[IpeameTHBIC pe3ynbTaThl 0CBOEHUS yueOHOTO npeameTa «buonorus» ¢ 10 knacce nOMKHBI OTPAKATH:

c(OPMHUPOBAHHOCTh 3HAHMKA O MeCT€ M pPOJM OWOJIOTHM B CHUCTEME HAyYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (POPMHPOBAHUHM COBPEMEHHOMN €CTECTBEHHO-HAYYHOU KapTHUHBI MUpa U
Hay4YHOTO MUPOBO33PEHMUSI, O BKJIA/I€ POCCUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouonoruu, PyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl pElIeHHs] )KU3HEHHBIX 3a/1a4;
YMEHHE DPACKpbIBAaTh COJAEpKaHHE OWOJIOTMYECKUX TEPMHHOB M MOHSTUN: JKHU3Hb, KIETKa,
opranus3M, Merabonu3Mm (0OMEH BeIIeCTB U  TNPEBpAIllEHHE DHEPruu), TOMEOCTa3
(camoperynsiuusi), ypOBHEBas OpraHu3allds JKHUBBIX CHCTEM, CaMOBOCHPOM3BEJCHHE
(perpotyK1iust), HaCJIeACTBEHHOCTh, N3MEHYMBOCTh, POCT U Pa3BUTHE;

yMEHHE u3Jlaratb OMOJOrMYecKHe TeopuH (KJIETOYHAs, XPOMOCOMHAs, MYyTallMOHHAas,
LEHTpaJbHas JloTMa MoJIeKYIsipHO Ouosoruu), 3akoHsl (I'. Mengens, T. Moprana, H.
. BaBunoBa) u yueHus (0 LIEHTpaxX MHOroo0Opasusi U MPOUCXOKACHUS KYJIbTYPHBIX pACTeHHM
H. Y. BaBunosa), onpenensaTs rpaHULIbl KX TPUMEHUMOCTHU K KUBBIM CHCTEMaM;

YMEHHE BJIaJIETh METOJJaMH HayYHOTO TIO3HAHUS B OMOJIOTUH: HAOIIOACHUE U ONIMCAHUE KUBBIX
CHCTEM, NPOLIECCOB U SIBJIICHUH, OpraHu3aiys U NpoBeAeHNe OMOJOIMYECKOr0 KCIIEPUMEHTA,
BBIJIBUOKCHUE THIIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXAY HCCIEIyEeMbIMU BEINYMHAMM,
OOBSICHEHHE IMOJYYEHHBIX pPE3ylIbTaTOB, HCIOJb30BAHHBIX HAYYHBIX IOHATHH, TEOpHH U
3aKOHOB, YMEHUE J€IaTh BBIBObI HA OCHOBAHUH ITOJIyYE€HHBIX PE3YyJIbTaTOB;

YMEHHE BBIICIATh CYIIECTBEHHBIE IPU3HAKM BHPYCOB, KJIETOK IIPOKAPUOT U DYKapHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOUYHBIX OPIraHU3MOB, OCOOEHHOCTH MPOILIECCOB: OOMEHA BEILECTB
U MIPEBpAILEHHs SHEPTUH B KJIE€TKe, (POTOCUHTE3a, INIACTUYECKOTO U SHEPreTHYECKOro 0OMeHa,
XEMOCHHTE3a, MUT03a, MEHO03a, OIIJIOJOTBOPEHHUS, PAa3MHOKEHUS, NHIUBUAYAJIBHOTO Pa3BUTHS
opraHu3ma (OHTOreHe3);

YMEHHUE TPUMEHATh IOJIyYCHHbIC 3HAHUSA JUIsI OOBSICHEHUs OUOJOTMYECKUX IPOLECCOB U
ABJIICHUH, JUI1 IPUHATHA IPAKTUYECKMX PEIICHUH B IIOBCEIHEBHOM JKU3HM C LEJbIO
oOecrieueHHss 6€30IaCHOCTH CBOETO 3/I0POBbS U 310POBbsl OKPYKAIOIIMX JIHOAEH, COOMIOICHHS
HOPM I'PpaMOTHOT'O HOBEJICHUS B OKPY’KaIOLIeH MPUPOIHON cpelie, TOHUMaHue Heo0X0AUMOCTH
UCIOJIb30BAHUS IOCTHKEHUN COBPEMEHHON OMOJOTrHMHM U OMOTEXHOJIOTUH Ul PallMOHAIBHOTO
IIPUPOIOIIOJIB30BaHUS;

YMEHHE pelliaTh 3JIeMEHTapHble TeHETUUECKHUE 3aJaul HA MOHO- U AUTMOpUHOE CKpEIIMBaHue,
CLICTIJICHHOE HACJIeZIOBAaHUE, COCTABIIATH CXEMbl MOHOTHMOPHIHOIO CKPEUIMBaHMS IS
IIPE/ICKa3aHMsl HACIEN0BaHNs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIMOJHATH J1a00paTOpHbIE U MPaKTHUYECKHE paboThI, COOMI0AATh MpaBuiia npu padoTte
¢ y4eOHBIM U Ja00paTOpPHBIM 000PYIOBAHUEM;

YMEHUE KPUTHUECKH OICHMBATh M WHTEPHPETHpPOBaTh HH(POpPMAILUIO OHOJOIMYECKOTO
CoJIepKaHMs, BKJIIOYAIOIIYI0 TICEBJIOHAYUHbIE 3HAHUS M3 Pa3IMYHBIX HCTOYHHMKOB (CpeicTBa
MaccoBO# HH(pOpMaIMK, HAYYHO-TIOMYJSIPHbIE MaTepUallbl), STUYECKHUE aCTIEKThl COBPEMEHHBIX
UCCIIeIOBaHUI B OMOJIOTHUH, MEUIIMHE, OMOTEXHOIOT HH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MMCHbMEHHBIE U YCTHBIE COOOIIEHUS, 0000111asi OMOIOTHYECKYIO
MHGOpPMAIIUI0O U3 HECKOJIBKUX HMCTOYHHKOB, IPAMOTHO HCIIOJIb30BaTh MOHATHHHBINA ammapar
ouosoruu.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KNACC
No HaumenoBanue KonuuectBo gacos OnexTpoHHbIe (IU(POBHIC)
/1 pasacioB U TEM Bcero HpaKTI/I‘ICCKI/Ie O6pa3OBaTCJH)HBIe PeCypChI
MIPOrpaMMBbI paboThI
1 Buonorus xak Hayka 2 0.5 [[Bubmmorexa [IOK
https://m.edsoo.ru/7f41¢c292]]

2 Kussle cucreMsl 1 Ux 1 [[Bubmmorexa LJOK
OpraHu3aIys https://m.edsoo.ru/7f41c292]]

3 XuMHYECKUI cOCTaB U 8 1 [[Bubmmorexa LJOK
CTPOEHHE KIIETKH https://m.edsoo.ru/7f41c292]]

4 KuznenesrenbHOCTh 6 [[Bubmmorexa LJOK
KIIETKH https://m.edsoo.ru/7f41c292]]

5 Pa3mHOXeHUE U 5 1 [[Bubmmorexa LJOK
WHIUBHAYAIBHOE https://m.edsoo.ru/7f41¢c292]]
pa3BHUTHE OPraHHU3MOB

6 HacnencrseHHocts u 8 1.5 [[Bubmmorexa [TOK
HU3MEHUHMBOCTh https://m.edsoo.ru/7f41c292]]
OpraHu3MOB

7 Cenexuus OpraHu3MoB. 3 [[Bubmmorexa LIOK
OCHOBBI https://m.edsoo.ru/7f41c292]]
OHOTEXHOJIOTUH

8 Pe3epBHoe BpeMms 1 [[Bubmmorexa LIOK

https://m.edsoo.ru/7f41c292]]
OBIIEE KOJIMYECTBO 34 4
YACOB I10 ITPOTPAMME

IHOYPOYHOE IINTAHUPOBAHHUE

10 kaacc
Ne | Kou- Tema ypoka [Ipumeuanue Jlata nipoBeneHus
q;C%B [To | dbaxTruecku
iaHy
buonorms kak Hayka. Meroabl Hay4dHOro mo3Hanms (3 yaca)

1 1 Kparkas ncropus

pa3BUTHUSA OUOJIOTHUHU.

Mertobl Hccnen0BaHus B
Oumooruu.
2 1 CyIIHOCTh KU3HU U
CBOWCTBA KUBOTO.
3 1 YpoBHM OpraHHU3aIuu
AKU3HMU.

OcnoBbl nuTosoruu (10 yacos)



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

MeToabl MUTOIOTHUH.
Knerounas teopus.

Heoprannueckue
BEILIECTBA, UX POJIb B
KIIETKE.

OpraHnueckue BEIIeCTBA
KJIECTKH. YTJEBOJbI,
JUTHIBL, UX POJIb B

KJIETKE.

Ctpoenuie u QpyHKIIIH
0eJIKOB

HyxknenHoBble KUCIIOTHI U
ATO.

O6o061maronuil ypok mo
TeMe «XHUMUS KICTKHY.

10

CtpoeHue KIETKH.
[{uToruiazma u KiaeTOUHas
MeMOpaHa.

11

OpFaHOI/IIII)I KJICTKH.

IIp.p.Nel.
«IIpuroroBnenue
Y OIIMCaHUE
MUKPOIIpPENapaToB
KJIETOK
paCTEHUI.

12

Knerounoe sapo.
XPpOMOCOMBI.

13

OcoOeHHOCTH CTPOCHUS
MIPOKAPUOTHUYECKON
KJIETKU. BUpYyCHI.

Opranusm (4 yaca)

14

OpranusMm — eIMHOE
nenoe. MuorooGpasue
KUBBIX OPTaHU3MOB.

15

OOMeEH BeIIeCTB U
SHEPrUU B KIIETKE.
DHEPreTUYeCcKuii OOMeH.

16

IIuTanne xneTKw.
IInacTrmueckuii oOMeH.
doTtocuHTEe3 U
XEMOCHHTE3.

17

['eneTnueckuii KOx.
buocunres 6enka

Pa3mHoOxkeHMe U HHAMBHAYAJIbHOE pa3BuTHeE (7 4acoB)




18

PasmHoxeHue — cBOMCTBO
opranu3moB. OopMbl
Pa3MHOXKEHHUS.

19 Bbecnonoe pazmHoxkeHue.
MwuT03. AMUTO3.

20 [TonoBoe pazMHOXKEHUE.
Merios.

21 Pa3BuTre nosioBbix
KJIETOK.

O11010TBOPEHME.
22 OHTOTreHes. JIa6.p. Nel.
OMOpUOHATBLHBIN «BbIsIBIIEHUE
EePUO/I. MIPU3HAKOB
CXOJICTBa
3apoAplIeH
YeJIOBEeKa U
JIPYTHX
MJIEKOITUTAIOIITUX
KaK
JTIOKa3aTeIbCTBA
UX POJICTBA»
23 [TocToMOpHOHATBHBIH
nepuo. Binsiaue
(bakTOpOB cpe/bl HA
pa3BHUTHE 3apOJIbIIIA.

24 O6o06maronuit ypok mo KonTtponbHas
TemaM «Pa3MHOXKeHue. pabora
NuauBuayanbHOE
pa3BHUTHE OpraHU3Ma
(OHTOTrEHE3)».

OcHoBbl reHeTukH (10 yacoB)

25 Benenue B reHETHKY.

26 MonorubpuaHoe [Tp.p.Ne2.
CKpellMBaHUE. «CocraBneHue

MPOCTEUIIUX CXEM
CKpEILMBAHUS».

27 AHaIM3upymoIiee
ckpemuBanue. Pemenue
AJI€MEHTapPHBIX
T€HETUYECKHX 3a/ady.

28 JlurnbpuaHoe
CKpelllMBaHUE.

29 XpoMocoMHas TeOpus

HaCICaACTBCHHOCTH.




BzanmoneiictBue
HeaJUIEJIbHBIX T€HOB.

30

ClIeIJIEHHOE C T10JIOM
HACJIEIOBAHHUE.

[Ip.p.Ne3.
«CocraBneHue
MIPOCTEUIINX CXEM
CKPEIIMBAHUS.

31

N3MeHUYBOCTE.

32

I'eneTtuka yenoBexa.
BrIsiBIeHHE HCTOYHHUKOB
MyTarcHOB B
OKPYKAIOIIEH Cpee

1 OIICHKA BO3MOKHBIX
IIOCJIEACTBUN HX
BJIMSIHUSL HA OPTaHU3M»

33

«3a4eTHO-00001IArOIIH I
YPOK IO TEME
«HaciaencTBeHHOCTD U
U3MEHYUBOCTEHY

KonTtponpHas
paborTa.

34

[ToBTOpEHUE yueOHOTO
Marepuaina 3a kypc 10
KJiacca.




