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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke HpoTrpamMMbl 1O OHOJIOTUM TEOPETHYECKYI0 OCHOBY ISl OIpENeICHUS
MOAX0A0B K (OpPMHpPOBAHMIO coAepkaHUS ydeOHoro mpeamera «buonorus» cocTaBwIu:
koHHentyanpaple nojoxeans OI'OC COO o B3aMMOOOYCIIOBICHHOCTH ILEJEH, COJep KaHus,
pe3ynbTaToB 00y4YeHHs U TPEOOBAHMM K YPOBHIO TIOJITOTOBKHU BHIITYCKHUKOB, MOJIOKEHUS 00 00X
HEeNAX W MPHUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CpPEIHEro OOIIero
obpazoBanus B Poccuiickoit deneparuu, a TakkKe MOJI0KEHUS O crielinpuKe OMO0JIOTHH, €€ 3HAUeHUN
B MTO3HAHMM JKUBOM MPHUPOJIBI M 0OECTIEYCHNH CYIIIECTBOBAHUS YeJoBeYeckoro obmectBa. CoriacHo
Ha3BaHHBIM TIOJIOKEHUSAM, OTpEACIICHbI OCHOBHBIE (YHKIIMHM TPOTpaMMbl IO OHWOJIOTHH U €&
CTpYKTYpa.

[Iporpamma mo Ouosioruu MaéT MPEACTABICHHE O LENsAxX, 00 oOmiei cTparerun oOydeHwus,
BOCITUTaHMS M Pa3BUTHS OOydarolUuxcs cpeAcTBaMu yueOHoro npeamera «buonorus», onpenenser
00s13aTeIbHOE TIPEMETHOE COAEPIKaHUE, €ro CTPYKTYPY, paclpesielieHue 1Mo paszesiaM W TeMaw,
PEKOMEHYeMYIO TTOCIIEA0BATEILHOCTh U3YUeHHS YIeOHOTO MaTepHaia ¢ y9¢TOM MEKITPEIMETHBIX
W BHYTPUIIPEMETHBIX CBS3€H, JIOTUKM 00pa30BaTeIbHOTO TPOIIECCca, BO3PACTHBIX OCOOCHHOCTEH
00yJaronuxcs.

B mporpamme 1o OHOJIOTHH TaKKe YIUTHIBAIOTCS TPEOOBAHUS K TUTAHUPYEMBIM JIMYHOCTHBIM,
MeTanpeaIMEeTHbIM U TMPEAMETHBIM pe3ylibTaTaM 00ydeHus B (OPMUPOBAHUM OCHOBHBIX BHJIOB
y4eOHO-TI0O3HABATCIIPHOM  JIEATEIbHOCTH/YUeOHBIX JCUCTBUH  OOYy4aloOlmUXCs 1O  OCBOCHHUIO
coJiepaHus OMOJIOTHYECKOTO 00pa30BaHUs.

B nporpamme mo Ouosorum (10—11 kmaccel, 0a30BBIA YpOBEHB) pEaM30BaH IMPUHIIUII
MIPEEeMCTBEHHOCTH B U3y4€HUU OMOJIOTUH, O1aroiapsi YeMy B HEW MpoCMaTpUBAETCs HAIIPaBJICHHOCTh
Ha pa3BUTUE 3HAHUIl, CBS3aHHBIX C (OPMUPOBAHHUEM ECTECTBEHHO-HAYYHOIO MHMPOBO33PEHHS,
LEHHOCTHBIX OpPUEHTALMHA JIMYHOCTH, KOJIOTHYECKOTO MBIIUICHHUS, MPEACTAaBICHUI O 30pOBOM
oOpa3e KU3HU U OepeKHbIM OTHOILIEHHEM K OKpYXkaromiei npupoaHo cpene. [lostomy Hapsny c
M3Y4YeHHEM O0OIeOHOIOTHYEeCKUX TEOPH, a TakkKe 3HAHUN O CTPOCHHUH >KUBBIX CHUCTEM Pa3HOTO
paHra u CyniHOCTH OCHOBHBIX ITPOTEKAIONIMX B HUX MPOIECCOB B MPOrpaMMe 10 OUOJIOTHH YIETIEHO
BHHMMAaHHE HUCI0JIb30BAHUIO TIOJYYSHHBIX 3HAHUI B TOBCEAHEBHOM KU3HHU [Tl peLICHUS IPUKIIATHBIX
3ala4, B TOM 4YHUCle: MNpOQUIAKTUKH HACJIEACTBEHHBIX 3a00JeBaHMil YelnoBeKa, MeEAUKO-
TeHEeTUYECKOTO KOHCYJIBTUPOBAHUS, OOOCHOBAHUS IKOJIOTMUYECKU IEIecO00pPa3HOro MOBEIACHUS B
OKpY)Kalolllel MPUPOTHON cpejie, aHadu3a BIUSHHS XO3SMCTBEHHOHM IESITeNbHOCTH YelOBeKa Ha
COCTOSIHUE TPUPOTHBIX M HCKYCCTBEHHBIX OSKOCHUCTEM. YCWJIICHHE BHHMMAHUA K TPHUKIAIHOMN
HAMpPaBJICHHOCTH y4eOHOTO mpeameta «bronorusy npoJuKTOBaHO HEOOXOAUMOCTBIO 00ecTeueHHs
YCIOBUM NJIsl pEIeHHs] OJHOM M3 aKTyaJIbHBIX 3aJad IIKOJBHOTO OMOJIOTMYECKOTrOo 00pa3oBaHUs,
KoTopasi mpeamnojaraeT (GopMUpOBaHHE Y OOydYaIOIIUXCS CHOCOOHOCTH aJalTUPOBAThCA K
W3MEHEHUSIM TUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOT'O MUPA.

buosioruss Ha ypoBHEe cpeaHero oOiiero oOpa3oBaHHs 3aHMMaeT BaxHoe MecTo. OHa
obecnieunBaer (GopmupoBaHHE Yy OOYyJAIOMIMXCS TMPEACTaBICHUM O HAyYHOW KapTHHE MHpa,
pacmupsieT 1 0000IIaeT 3HaHUS O KMBOW MPUpPOJE, €€ OTIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3allii ¥ DHBOJIOLMWHU, CO3MAET YCIOBUS [UIS: TO3HAHHWS 3aKOHOB JKMBOW TPHPOJIBI,



dhopmupoBanust HyHKIIMOHATBEHOW TPAMOTHOCTH, HABBIKOB 3JI0POBOTO U 0€3011acHOT0 00pa3a KU3HH,
3KOJIOTHYCCKOI'O MBIIIJICHUS, HCHHOCTHOI'O OTHOLLICHUSA K JKUBOH IMprUpoaAC U YCIIOBCKY.

Bonpmioe 3HaueHue OMOJIOTHS UMEET TaKKeE U pCHICHUA BOCIIMTATCIIBHBIX U Pa3BUBAIOIIIUX
3amad cpegHero oOmero oOpa3oBaHUs, colHManM3anuu oOydaromuxcs. M3ydeHue Ouosoruu
oOecrieynBaeT yciaoBHA Ui (OPMUPOBAHMS MHTEIJICKTYaJbHBIX, KOMMYHUKAI[HOHHBIX H
MH(GOPMAIIMOHHBIX HABBIKOB, 3CTETHYECKOW KYJIBTYPBI, CIIOCOOCTBYET MHTErPAlMi OMOJIOTHYECKIX
3HaHUH C TMPEICTABICHUSIMUA W3 APYrHX YYEOHBIX NPEIMETOB, B YaCTHOCTH, (U3WKU, XUMUHU U
reorpadun. Ha3zBaHHbIE 1TOJI0KESHUS O TIPETHA3HAYSHUH YIEOHOTO MpeaMeTa « BHOJIOTHsD) COCTaBIIIN
OCHOBY Ui ONpEICNCHHUs TOIXOJOB K OTOOpPY H CTPYKTYPHPOBAaHHIO €ro COJEepKaHWuf,
MIPEJICTABICHHOTO B IIPOrpaMMe 110 OMOJIOTHH.

OTt6op coxepkanusi yueObHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIHNA KyJIbTYPOCOOOPA3HOTO TOJX0/Ia, B COOTBETCTBUU C KOTOPHIM OOYYaroIIuecs TOJIKHBI
OCBOMTH 3HAHUS W YMEHHS, 3HAUMMble I (OPMUPOBAHUS OOIIEH KYyIbTYpbI, ONpEAESIone
aJIeKBaTHOE TIOBEJICHHE 4YelIOBeKa B OKPYKAIOIIEH TNPUPOJHONW cpene, BOCTpeOOBAaHHBIE B
MOBCETHEBHON >KM3HU M TMPAKTHYECKOW nesTeabHOCTH. Ocob0e MEecTo B ATOW CHUCTEME 3HAHMA
3aHMMAFOT DJIEMEHTBI COJICPIKAHMUS, KOTOPBIC CIYKaT OCHOBOM /T ((OPMUPOBAHUS TIPEICTABICHUN O
COBpeMeHHOI\/'I eCTeCTBeHHO-HaYQHOIZ KapTUHC MHpa W LOEHHOCTHBIX OpPUCHTALUAX JIMYHOCTH,
CIOCOOCTBYIOIIUX TYMaHU3AIUU OMOJIOTUYECKOTO 00pa30BaHUL.

CTpyKTypupOBaHHE COJEpKaHHS Y4eOHOro wmaTepuaja B TporpaMme IO OHOJOTUH
OCYIIIECTBJICHO C yYETOM MPHOPUTETHOTO 3HAYCHUS 3HAHWNW 00 OTIMYHUTEIBHBIX OCOOCHHOCTSIX
YKUBOW MPUPOJIBI, O €€ YPOBHEBOW OPraHU3allMU U SBOJIIOIMH. B COOTBETCTBHM € 3TUM B CTPYKTYype
yueOHOTO TIpeaMeTa « BHOIOT s BBIIEIEHBI CIIEAYIONINE Coep KaTeNbHble TUHIA: «bromorns kak
Hayka. Meroabl HayyHOro mo3HaHusA», «KieTka kak Ouosjormueckas cucreman, «OpraHusM Kak
Oouosnoruyeckas cucrema», «CucrteMa u MHOrooopazue opraHmueckoro Mupa», « IBOJIOIUS KUBOI
MPUPOABDY, «IKOCUCTEMBI U MIPUCYIINE UM 3aKOHOMEPHOCTH.

Lenp wu3yuenuss yuebHoro mnpenmera «buonorus» Ha 0a30BOM ypOBHE — OBJIAJCHHE
00y4aroUUMUCS 3HAHUSIMHU O CTPYKTYPHO-(YHKIIMOHAJIbHONW OpPraHU3alliy )KUBBIX CHCTEM Pa3HOTO
paHra u npuoOpeTeHrne yMEHUN UCIOJIb30BaTh 3TH 3HAHUS U1 IPaMOTHBIX JIEHCTBUN B OTHOIICHUU
00BEKTOB KMBOM IPUPOIBI U PELICHUS PA3IUYHBIX )KU3HEHHBIX TPOOIIEM.

JlocTmkeHne wLenu u3ydeHus yudeOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE
obecrieunBaeTcs PelIeHUEM CIIEIYIOUIUX 3a/1au:

OCBOEHHE OOYYAIONIMMUCS CUCTEMBbI 3HAaHUN O OMOJIOTHYECKHX TEOPHUSX, YUCHUSX, 3aKOHAX,
3aKOHOMEPHOCTSX, TUIIOTE3aX, IPaBUIIaX, CIYKaIIUX OCHOBOU 1151 GOpMHUpPOBaHUS TPEICTABICHUN
0 €CTECTBEHHO-HAY4YHON KapTHHE MHUPA, O METO/IaX HAyYHOTO MO3HAHMS, CTPOCHUU, MHOTOOOpa3uu
U OCOOCHHOCTSIX JKMBBIX CHCTEM pa3HOTO YPOBHS OpPraHU3allid, BBIJAIOMIMXCS OTKPBITHSIX U
COBPEMEHHBIX HCCIIEJOBAHUAX B OMOJIOTHH;

dbopmupoBanre y oOydyarolmIuxcs MO3HABATENbHBIX, HHTEIUIEKTYAJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEH B IpoIlecce aHallM3a JAHHBIX O MyTSAX Pa3BUTHUS B OMOJIOTUY HAYYHBIX B3IJISIIOB, UJIEH
Y TIOJIXOJIOB K M3YYEHHIO )KHBBIX CHCTEM PAa3HOTO YPOBHS OpraHHU3allHH;

CTaHOBIIEHUE Y 00yJaromuxcsi o0me KynbTypbl, QYHKIIMOHAIBHON TPaMOTHOCTHU, Pa3BUTHE
YMEHHUI OOBSCHATh W OLICHWBAThH SIBICHHUS OKPYXKAIOIIETO MHpa >KMBOW MPUPOJBI HA OCHOBAHUU
3HAHWI U OTBITA, MOJYYEHHBIX MPU U3YUYEHUU OHOJIOTHH;

(dbopMupoBaHue y 00ydJaronuxcs yMEHUN WILTIOCTPUPOBATh 3HAUCHHE OMOJIOTUYECKUX 3HAHHM
B MPAKTUYECKOW AESITENbHOCTH YENOBEKa, Pa3BUTUHU COBPEMEHHBIX MEAMIIMHCKHX TEXHOJIOTUH U
arpoOUOTEXHOJIOTU;



BOCIIMTAaHUE YOEXKAEHHOCTH B BO3MOXXHOCTH TIO3HAHUS UEJIOBEKOM JKHMBOW MPUPOJIBI,
HE00X0AMMOCTH OEpeXHOT0 OTHOMICHUS K HEW, COOMIONEHUS] STHYECKUX HOPM IPH IMPOBEACHUU
OMOJIOTUYECKUX UCCIICOBAHUM;

OCO3HAHHE LEHHOCTU OMOJOIMYECKHUX 3HAHUM JJIs NOBBILIEHUS YPOBHSI 3KOJOIMYECKOMN
KYJIBTYPBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHUE MPUOOPETEHHBIX 3HAHUNM M YMEHUIl B IOBCEIHEBHOMN JKM3HMU JUIsl OLEHKU
IIOCJIEICTBUI CBOEH 1€ TEIHHOCTH IO OTHOLLIEHUIO K OKpY KaloLIel cpesie, COOCTBEHHOMY 3[10pPOBBIO,
o0ocHOBaHME U cOOIIOIEHNE Mep MPOPMIAKTUKY 3a00JI€BaHUI.

B cucreme cpennero obmero obpazoBanus «buosorus», uzyyaemass Ha 0a30BOM YPOBHE,
SABIISICTCS  00S3aTEIBHBIM YUEOHBIM TIPEAMETOM, BXOAAIIMM B COCTaB TPEAMETHOH OOJIacTH
«EcTecTBeHHO-Hay4YHbIE [TPEIMETHD.

COJEPKAHUE OBYYEHUSA
Tema 1. buoJsiorust Kak HayKa.

buonorus kak Hayka. CBA3b OHOJIOTMM C OOIIECTBEHHBIMHU, TEXHUYECKUMHU M APYTUMU
€CTECTBEHHBIMU HaykamH, (Guiaocoueit, ITHKON, ACTETUKOW M mpaBoM. Poss Ouonoruu B
(hopMHUpPOBaHUM COBPEMEHHOM Hay4dHOU KapTUHBI MHpa. Cuctema OMOJIOTHYECKUX HaYK.

MeTtoipl TIO3HAHUS KUBOM NpUPOJbI (HAOMIOAEHUE, SKCIIEPUMEHT, ONKCAaHUE, U3MEpPEHHE,
KJ1accU(pUKaus, MOJIeIMpOBaHHe, cTaTUCTUYeCKast 00pabOTKa JaHHBIX).

JdemoncTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konpuos, /Ix. Yorcon u @. Kpuk.

Tabmuip! U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD.

JlaGopaTopHble M NpaKTHYecKue padoTbi:

[Ipaktuueckass pabora Ne 1. «Mcmonb3oBaHWE pa3IUYHBIX METOJIOB TPH H3YyYCHUH
OMOJIOTHYECKUX 00BEKTOB.

Tema 2. JKuBble cucTeMbl 1 MX OPTraHU3aIUS.

JKunie cuctembl (OMOCHUCTEMBI) KaK MpeAMET n3ydeHus: Ononorun. OTINYNE KUBBIX CUCTEM
OT HEOPTaHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHu3aluy OMOCUCTEM: MOJICKYISIPHBIN,

KJIE€TOYHBIM, TKaHEBBIH, OPraHU3MEHHBIH, MOMYJISITUOHHO-BUJIOBOM, 3KOCUCTEMHBIHI
(6roreoneHOTUYECKHIT ), OMOCHEPHBIH.
JdemoncTpaumnu:

Tabmuis! u cxembl: «OCHOBHBIE PU3HAKH KU3HUY, «Y POBHH OPraHU3alllU dKUBOM IPUPOIBD.

O6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMH4eCKHil COCTAB M CTPOEHHE KJIETKH.

XUMUYECKUH COCTaB KJIETKH. XUMHUYECKUE DIIEMEHTBI: MaKpOJIEMEHTbI, MUKPOIJIEMEHTHI.
Bona u MuHepalibHbIe BElEeCTBA.

OyHKIMU BOJBI U MUHEPATbHBIX BELIECTB B KiieTke. [loanep:kanue ocMoTHYeCKOTo OanaHca.

benku. CoctaB u cTpoenue 0enkoB. AMUHOKUCIOTH — MOHOMEpPHI OenkoB. HesameHumble 1
3aMEHUMbIE AMUHOKHUCIOTBl. AMHUHOKUCIIOTHBIM cOCTaB. YPOBHM CTPYKTYpPbI O€IKOBOIN MOJEKYIIbI
(mepBUYHAas, BTOPUYHAs, TPETUYHAS U YETBEPTUYHAS CTPYKTypa). XMMHUUYECKHE CBOMCTBA OEIIKOB.
buonornyeckue pyHKIUN OEJIKOB.

®depmeHTbl — Ouosiorndyeckue Kartanuzatopbl. CTpoeHHe (epMeHTa: aKTHBHBIM LEHT,
cyoctpartHas cnieuupudnocts. Kodpepmentsl. Butamunpl. OTnnuuns GepMEeHTOB OT HEOPraHUYECKUX
KaTaJln3aTOPOB.



VYraeBoapl: MOHOCaxapuipl (TIIOK0O3a, pub03a M Je30KCHpuO03a), aucaxapuipl (caxaposa,
JIAKTO03a) M TOJIMcaxapu bl (Kpaxmall, TIIMKOTeH, IeJUTI0I03a). bruonorndeckre pyHKIIUU yTriIeBOIOB.

JIunuapl: TpurmMuepusl, Gochomunuabl, crepoupl. [ uapodgunsHo-THIpOoOOHBIE CBOMCTBA.
buonornyeckue pyaximm munuaoB. CpaBHEHHE YIIIEBOJOB, OCJIKOB M JIMMHIOB KaK MCTOYHHUKOB
SHEpPIruMu.

Hyxnennossie kucnorel: JJTHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEHMHOBBIX KHUCIIOT.
Crpoenne u ¢pyakun JHK. Crpoenue u ¢pynkunu PHK. Bunst PHK. AT®: crpoenue u GpyHKIUH.

Huronorus — Hayka o kieTke. Kietounas Teopust — mpumep B3aUMOJICHCTBUS HIeH U (aKTOB
B Hay4YHOM MO3HAaHUU. MeTobl N3y4eHUs KIETKH.

Knerka kak nenoctHas xuBasg cucrema. OOliue MpU3HAKU KIETOK: 3aMKHYyTash HapyxXHas
MemOpana, mosekynbl JJHK xak renHeTrueckuii armapar, cucTeMa CHHTe3a Oeka.

Tunel KJIETOK: dykKapuoTHYecKas U IpokapuoThueckas. (OCOOEHHOCTH  CTPOEHHUS
npokapuoTrdeckoir kiaetku. Knerounas crenka Oaktepuil. CTpoeHHE >YKapPUOTHYECKOW KIIETKH.
OCHOBHBIE OTINYNS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, IJIMKOKAJIUKC, HUX (YHKIHH.
[Inasmatuueckass memOpaHa, e€ cBoiictBa M ¢yHkuuu. lLlurommasma u €€ opraHoUIbI.
OnnomemOpannbie opranouasl kinetku: DIIC, anmapat [Nombmxu, muzocomsl. [lomyaBTOHOMHBIE
OpraHouibl KJIETKU: MUTOXOHAPUH, TutacTubl. [Iponcxoxkaenne MUTOXOHIpUM U miiacTua. Bumbt
mwiactug. HememOpaHHble OpraHouabl KJIETKH: PUOOCOMBI, KIIETOUHBIM LEHTP, LEHTPHOJIH,
PECHUUKH, KI'yTUKU. DYHKIIMU OpraHOUIOB KJIETKU. BritoueHus.

SAnpo — perynstopHbliii neHTp kieTku. CTpoeHue siapa: sijaepHas 000J04Ka, KapHoIuiazMma,
XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcHOpPT BEILIECTB B KJIETKE.

JdemoHncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. nelinen, P. Bupxos, [Ix. Yorcon, ®@. Kpuk,
M. Vunkunc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpeneneHre  XMMHYECKMX  JJEMEHTOB B HEXHBOU  MPUPOIEN,
«Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B )KMBOW MPUPOJIEN.

Tabmubsr u cxembl: «llepuoguueckas Tabnuia XUMHUYECKUX OJJeMEHTOBY», «CTpoeHue
MOJIEKYNBI BOJbI», «buocunte3 Oenka», «CtpoeHune Mojekyibl Oenkay, «CtpoeHue depmeHTay,
«Hyxneunoseie kucinotel. JIHK», «Ctpoenue mosiekynbl AT®», «CTpoeHHE 3yKapuOTUYECKOH
KIeTKn», «CTpoeHue MKUBOTHOM KIeTKW», «CTpPOEHHE pACTUTEIBHON KIeTKn», «CTpoeHue
MIPOKAPUOTHYECKON KIETKN», «CTpoeHue sapa KIETKN», «YTIAeBOAbDY, «JIunuasn.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYyJOBaHHE [UIs MPOBEIEHUS HAONIOACHUH,
WU3MEpEeHUl, HSKCIEePUMEHTOB, MHUKpOMpENapaTrbl PacTUTEIbHBIX, XUBOTHBIX M OaKTepHUaIbHBIX
KJIETOK.

JlabopaTopHble H IpaKTH4YecKue padoThbi:

JlaboparopHas pabora Ne 1. «/3ydyeHHwe KaTaJIUTUYECKOW AaKTUBHOCTU (pepMeHTOB (Ha
MpUMepe aMUIa3bl WIH KaTaaasbl)y.

JIaGopatopHas pabota Ne 2. «/3yueHue cTpoeHus KIETOK pacTeHUil, )KUBOTHBIX U OaKTepHii
0]l MUKPOCKOTIOM Ha TOTOBBIX MUKPOTIPENAPATaX U UX OTIHCAHUEN.

Tema 4. 7Ku3HeaeaTeIbHOCTD KICTKH.

OOMeH BemecTB, WM MeTaboIu3M. ACCUMUIAINSA (TUTACTHYECKUH OOMEH) M TUCCUMITSIIAS
(oHepreTuyeckuii oOMEH) — JB€ CTOpPOHBI E€IMHOrO IMpolecca Meradboiau3ma. Poib 3aKOHOB
COXpaHEHHUs BEIIECTB M SHEPTMH B IOHUMAaHUU MeTaboIM3Ma.



Tunel oOMeHa BemiecTB: aBTOTPO(HBIN U rerepoTpodHbIi. Pomb ¢depMeHTOB B 0OMEHe
BELIECTB U MPEBPAILLEHUHN S3HEPTUN B KIIETKE.

dorocunre3. CperoBas u TemMHOBass (a3el QorocuHTe3a. Peakiuum QorocuHTe3A.
DddexruBHOCT hoTOCUHTE3a. 3HaUeHUEe (POTOCHMHTE3a JUIsl KU3HU HA 3emie. BiausHue ycinoBuit
cpenabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHuHTe3. XeMOCHUHTE3UPYIOIEe OaKTeprun. 3HaUeHHE XEMOCUHTE3a /7Sl )KU3HU Ha 3eMIIe.

OHepreTuyeckuii 0OMeH B KieTKe. Paciiernienre BemecTs, BblICICHUE U aKKyMYJIUpOBaHNE
SHEPruy B KIETKE. OTambl SHEpreTudeckoro ooOmena. [nmukonus. bpoxeHue U ero BUIBL
Kucnoponnoe oxucinenue, WM KIeTOYHOE JpixaHue. OxuciaurenbHoe (ocPOopHINpOBAHUE.
D dekTHBHOCTD SHEPreTHIECKOT0 0OMEHa.

Peakium martpuuynoro cunte3a. [enermueckas wunpopmamms u JHK. Peamuzamms
reHeTUYecKol uHpopMaluu B KiIETKe. ['eHeTHuecKui KoJ M ero cBoWcTBa. TpaHCKpUNLUS —
MatpuuHblii cuHTte3 PHK. Tpancmsiuust — 6uocunTe3 Oenka. Ortamnbl TpaHcisiuuu. KoaupoBaHue
aMUHOKHCIIOT. Posib pubocom B GuocuHTe3€e Oenka.

Hexnerounsie popmsbl xu3Hu — BUpychl. Mcropust otkpbiTus Bupycos (/. Y. BanoBckuii).
OcoOeHHOCTH CTPOEHHUSI W KU3HEHHOro IMKiIa BHpycoB. baktepuodaru. bonesnu pacrenui,
KUBOTHBIX W UE€JOBEKa, BbI3bIBacMble BUpycamH. Bupyc mmmyHonedunura yenoseka (BUY) —
Bo3Oymutens CIIWa. OOpatHas TpaHCKpumuus, peBepTaza M uHTerpasza. IIpodunaktrka
pacrnpocTpaHeHusl BUPYCHBIX 3a00J1€BaHUIA.

JdemoncTpaumnu:

[Toptpetsr: H. K. Konbros, JI. . UBanosckui, K. A. Tumupsszes.

Tabmuupl u cxembl: «Tunsl mutanus», «MeTtaboauzm», «KMUTOXOHIPHU», « IHEPTETHUCCKHUI
obmeny», «Xmoporacty, «Dotocuntes», «Crtpoenue JIHK», «Ctpoenune m (GyHKIHMOHUPOBAHHE
reHa», «Cunrte3 Oenkay», «l'eHermueckuii koa», «Bupyce», «bakrepumodaru», «CTpoeHHE H
»u3HeHHbIH K Bupyca CIIN/]a, 6akrepuodaray, «Permmkanus JJTHK».

Ob6opynoBanue: Moaenu-anmudkanuu «Ynpoernue JIHK wu tpanckpunmus», «buocuHTes
oenkay, «CTpoeHHE KIETKU», Moaeb cTpykTypsl JJHK.

Tema 5. PazmHokeHMe M HHAUBUYAJbHOE PAa3BUTHE OPraHU3MOB.

Kierounsrii 1K, WM KU3HEHHBIM 1K KIeTkd. MHTepdasza m muto3. Ilpomeccsl,
npoTekaromue B uHTepdasze. Perumkanus — peakumss marpudyHoro cuHTe3a JIHK. Crpoenue
XpOMOCOM. XpPOMOCOMHBII HA0Op — KapHOTHUM. J{UIIIIOUTHBIN U TarIoUIHBIA XpPOMOCOMHBIE HAOOPHI.
Xpomatuasl. LluTonornueckue OCHOBBI Pa3MHOKEHUS U UHAUBUIYaIbHOTO Pa3BUTHS OPraHU3MOB.

Jenenne knetkn — Muto3. Ctaaun mutosa. IIponeccel, nmpoucxoasimme Ha pa3HbIX CTaIUsAX
MUTO3a. BHOJIOrnuecKkuii CMbICII MUTO3A.

[IporpamMmmupyemasi rudesb KIETKH — aromnTo3.

@DopMBI pa3MHOKEHUS OPraHU3MOB: Oecrosioe U MmosioBoe. Buabl 6ecrnonoro pa3MHOKEHUS:
JIeleHue HaJIBOE, IMOYKOBAHHWE OJHO- U MHOTOKJIETOYHBIX, CIHOpPOOOpa30BaHME, BET€TATHBHOE
pa3MHokeHue. VICKycCTBEHHOE KIOHUPOBAHUE OPTraHU3MOB, €10 3HaYEHUE I CEJCKIINH.

ITonoBoe pa3MHOXKEHHE, €ro OTIUYHUS OT OECHOJIOTO.

Meito3. Cramum wmeiio3a. Ilponeccsl, mpoucxonsmue Ha cragusax Meinosa. [loBexeHue
xpomocoM B Meio3e. KpoccuHrosep. bruosornyeckuii CMbIC U 3HaYEHHE MEH03a.

I"ameTorene3 — mpouecc oOpa3oBaHUS MOJOBBIX KIETOK Yy *KUBOTHBIX. Iloj0BBIE JKene3bl:
CEeMEHHUKU U suYHUKU. OOpa3oBaHuME M pa3BUTHE TMOJOBBIX KJIETOK — TaMeT (CrepMaTo30uf,
SAHULEKIIeTKa) — cliepMaToreHes u oBoreres. OCOOEHHOCTH CTPOCHUS SHIEKIETOK M CLIEpMaTO30M/JI0B.
Onnonoteopenue. ITaprenorenes.



NunuBuayanbHOe pa3BUTHE (OHTOTeHE3). DMOpPHOHAIBHOE Pa3BUTHE (AMOpUOTEHE3). DTarbl
SMOPHOHAIBHOTO Pa3BUTHSA y MO3BOHOYHBIX JKUBOTHBIX: JPOOJICHHE, TacTPYJSAILUSA, OpraHOTeHes.
[ToctamOproHaneHOE pa3BUTHE. THUIBI TOCTIMOPUMOHAIBHOTO PA3BUTHUS: TPSAMOE, HENpsMOe
(mmunHOuYHOE). BrnmsiHMe cpenpl Ha pa3BUTHE OPraHU3MOB, (DAKTOpBI, CIIOCOOHBIE BBI3BIBATH
BpPOXKAEHHBIEC YPOJICTBA.

Poct u pa3Butue pactenuil. OHTOreHe3 LBETKOBOI'O PACTEHHUS: CTPOECHUE CEMEHM, CTaIuU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuuer 1 cxembl: «D@OpPMBI pa3MHOXKEHHSI OPraHU3MOBY, «JIBOWHOE OIUIOOTBOPEHHE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOMKEHUE pacTeHUi», «/leneHue KieTku OakTepuii»,
«CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpoMocoMbly, «KineTounbiit ukimy, «Permmukamus JJHK»,
«Mwuto3», «Menos», «lIpsmoe u HenpsMoe pa3BuUTHE», «l'ameToreHe3 y MIIEKONMUTAIONINX H
yenoBeka», «OCHOBHBIE CTaIUU OHTOTEHE3a».

O6opynoBaHue: MUKpPOCKOI, MHKpornpenapaTsl «CrepMaTo30U/ibl  MIIEKONUTAIOLIETOY,
«Slifnexnerka Miekonuramomero», «Kapuokunes B KieTkax KOpEILIKa JIyKa», MarHUTHAas MOJEIb-
anmunkanus «Jlenenne kinetkny, moaens JJHK, monens metadasznoit XpoMOCOMBEI.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

JlabopatopHast padota Ne 3. «HaGmrogenune mMuTo3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTaxy.

Jlabopatopnass pabota Ne 4. «M3yueHue CTpPOCHHS TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTMpenaparax».

Tema 6. HaciieACTBEHHOCTh M H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3agaun renetuku. Mictopust pa3BuTHs TeHeTUKU. PoJib HUTONIOTUU U SMOPHOIOTHN
B CTAaHOBJICHUU F'€HETHKHU. BKJaa poccuiickux u 3apyOeKHbIX YUEHBIX B pa3BUTHE F'€HETHKU. MeTo bl
T€HETUKH (TUOPUIIONOTHYECKUH, ITUTOTCHETUYECKHH, MOJICKYISIpHO-TeHeTHYecKkuii). OCHOBHBIE
TE€HETUYECKUE MOHATHA. [ eHeTnuecKass CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKpEIMBaHUM.

3aKOHOMEPHOCTH HACJICIOBAaHMS MPU3HAKOB, ycTaHOBJICHHBIE . Menaenem. MoHorubpumanoe
CKpelllMBaHHEe. 3aKOH €IWHO0-00pa3usi THOPUAOB MEpBOro MnokoseHus. [IpaBuno TOMHUHUPOBAHHUS.
3aKOH pacllerieHus pu3HakoB. ['nnore3a unctorsl ramer. [logHOE 1 HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpellMBaHHWE. 3aKOH  HE3aBUCUMOIO  HAcle[OBaHMS  IPU3HAKOB.
[{uToreHeTnvyeckrue OCHOBBI JUTHOPUAHOTO CKpEUIMBaHUA. AHATU3UPYIOLIEE CKpEeL[UBaHUE.
Hcnonp30Banne aHAIM3UPYIONIETO CKPEIIUBAHUS JUIsl ONIPEAETICHHS T€HOTUIIA OCOOH.

CueruieHHOe HacneioBaHue npu3HakoB. Pabota T. Moprana 1o cuernjieHHOMY HaclleJOBaHUIO
reHoB. Hapylienue crenienus TeHOB B pe3y/ibTaTe KPOCCUHIOBEpa.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. | eHeTnYecKkne KapThl.

I'enetnka mona. XpoMOCOMHOE OIpEAENICHUE MO0Jia. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorametHsble U rereporaMeTHble opraiu3Mel. HaciienoBanue npu3HaKoB, CHEIUVIEHHBIX C MTOJIOM.

N3meHnunBoCTh. Buabl M3MEHYMBOCTH: HEHACIIEACTBEHHAs U HacleACcTBeHHas. Posib cpensl B
HEHACJIEJICTBEHHOW  M3MEHYMBOCTH.  XapaKTEpUCTHUKA  MOIU(PUKAIMOHHON  HM3MEHUYHUBOCTH.
Bapuannonssiii psin v BapuanmoHHas kpuas. Hopma peakuuu npusHaka. KonamdecTBeHHbIE U
KaueCTBEHHbIE MTPU3HAKU U X HOpMa peakinuu. CBoHcTBa MOIM(UKAIIMOHHONW W3MEHYUBOCTH.

HacnenctBennasi, wiM TEHOTHUNHYECKas, W3MEHYHBOCTh. KOMOMHATHBHAs W3MEHUYUBOCTD.
Meii03 1 OJI0BOI Mpo1IecC — 0CHOBA KOMOMHATHBHOW U3MEHUYMBOCTH. MyTallnOHHAs U3BMEHYHBOCTb.
Knaccudukanuss myrauuii: TeHHbIE, XPOMOCOMHBIE, T€HOMHbIE. YacToTa W MPUYUHBI MYTaIUH.



MyrtareHHsle (GakTopbl. 3aKOH TOMOJIOTUYECKUX DPsIOB B HACIEACTBEHHOW m3MeHunmBoctH H. W.
Baswuiosa.

BHesiepHas Hacia€e1CTBEHHOCTh U U3MEHUUBOCTbD.

I'eneruka wuenoBeka. Kapuortun denoBeka. OCHOBHBIE METOJbl TE€HETUKHM YEJIOBEKA:
TCHEAJIOTUYCCKUH,  ONM3HENOBBIN,  [UTOTCHETHYECKUU, OHOXMMHYECKUH,  MOJEKYISIPHO-
reHernyeckuii. COBpEMEHHOE OIpeAeJeHHEe TEHOTUIA: IIOJIHOTEHOMHOE CEKBEHHPOBAHME,
TCHOTUITMPOBaHUWE, B TOM uwmcie ¢ momompio [IIP-anammsa. HacnenctBennbie 3a0oJieBaHUS
YeJl0BEKa: FeHHble 00JIe3HHU, 00JIE3HH C HACJIEACTBEHHON IPEIPACIION0KEHHOCThIO, XPOMOCOMHBIE
6one3nn. Comaruveckue u reHepatuBHbIe MyTanud. CTBOJIOBBIE KJIETKH. [IpHHIMIIBI 30pPOBOTO
o0Opa3a JKM3HHW, NUATHOCTUKH, MPOQUIAKTUKMA M JIEYCHUS TEHETHYECKUX Ooie3Heil. Meamko-
FEHETUYECKOE KOHCYJIbTUPOBAaHUE. 3HAUYCHHE MEIUIIMHCKOM T'E€HETUKH B MPEIOTBPAIICHUU WU
JICYEHNUU TeHETHYECKUX 3a00JIeBaHHUH YesoBeKa.

JdemoncTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuipr u cxembl: «MOHOTMOPUAHOE CKPELIMBAaHUE M €ro LIUTOT€HETUYECKas: OCHOBAY,
«3aKOoH pacIlerIeHus U ero LUTOreHeTHYecKasi OCHOBay», «3aKOH YHCTOTHI ramer», «/lurudpunnoe
ckpemuBanue», «lluTomornueckue  OCHOBBI ~ AMTMOPUIHOIO  CKpeUIMBaHUs»,  «Meiosy,
«B3aumoselicTBrEe ansieNbHBIX TE€HOBY, «I eHeTuuecKne KapThl pacTeHU, KUBOTHBIX U YEIOBEKay,
«['eneruka mona», «3aKOHOMEPHOCTH HAClEAOBAaHUSA, CLEIUIEHHOTO C mosom», «KapuoTumsl
YeJIOBeKa W JKUBOTHBIX», «Buasl wu3MeHUMBOCTH», «MoaudukannoHHas W3MEHYUBOCTHY,
«HacnenoBanue pesyc-pakropa», «I'eHeTuka rpymnn KpoBu», «MyTallMOHHAs H3MEHYUBOCTD.

Ob6opynoBanue: MoAenu-anumkauuu «MoHorubpuaHoe ckpemuBanue», «HemnomHoe
JOMHHUpOBaHHE», «Jlurudpuanoe ckpeuuBanue», «llepekpécT XpoMocOoM», MHUKPOCKON U
Mukponpenapar «JIpozoduna» (Hopma, Myramuu ¢GoOpMbl KPBUIEB M OKPACKH Teia), repoapuii
«I"opox MoceBHOW».

JlaGopaTopHble M IpaKTH4YecKue padoThbi:

Jlaboparopnas pabota No 5. «/3yueHue pe3ylbTaToB MOHOTHOPUIHOTO M JUTMOPHUIHOTO
CKpEIMBAaHUS Y IPO30(UITBI HA TOTOBBIX MUKpOIpEnapaTax».

JlaGopaTopHas pabota Ne 6. «M3yueHne MOAMGUKAIMOHHOW W3MEHYHMBOCTH, MOCTPOCHHUE
BAPUALIMOHHOTO PsJa U BapUALMOHHOW KPUBOI».

JlaboparopHas pabota Ne 7. « AHanu3 Mytauuid y 1po30(uiisl Ha TOTOBBIX MUKPOIIpernapaTaxy.

[IpakTuueckas pabota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesnexuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka M HpOLECC. 3apOKJICHHUE CelIeKUUH U JomecTukauus. Yuenue H. WM.
BaBuiioBa 0 IeHTpaXx NPOUCXOXKJIEHUS W MHOT00Opasusi KyIbTypHBIX pacTenuil. LleHTpsl
MPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHbIE METOJBI CeNeKIUU. MaccoBbIi M HMHIUBUAYAIBHBIH OTOOPBHI B CENEKIUU
pacTenuii u KUBOTHBIX. OIleHKa dKCTepbepa. BIU3KOpOJCTBEHHOE CKpellUBaHWE — WHOPUAMHT.
Uucras nunus. CkpeuuBaHue YUCTHIX JUHHUH. ['eTepo3uc, unu rubpuaHas cuna. HeponctseHHoe
CKpelruBanue — ayropuauar. Otnanénnas rudpuauzanus u e€ ycrnexu. FMIcKycCTBEHHBIN MyTareHes
Y MOJTy4€HHE MOJUIIONI0B. JIOCTUKEHUSI CENEKIMH PACTEHUM, ’KUBOTHBIX U MUKPOOPTAHU3MOB.

buorexHonoruss kak oOTpacib MNPOU3BOJACTBA. ['€HHas WHXEHepus. OTamnbl CO3JaHUs
pexomOunantHot JIHK wu Ttpancrennsix opranm3moB. Kierounas wumxeHepus. Kietounbie
KyIbTypbl. MHUKpPOKJIOHAJIbHOE pa3MHOXKEHUE pacTeHui. KioHMpoBaHHME BBICOKOMPOIYKTUBHBIX



CEeNTbCKOXO03SHCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKUE U dTH4Yeckue npodieMsl. ' MO — renetndecku
MO (UIMPOBAHHBIE OPTAHU3MBI.

JlemoHCTpanmu:

[Toprpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. /. Kaprieuenko, M. @. MBaHOB.

Tabmuupr u cxembl: KapTa «LIeHTpBI NPOUCXOXKICHHS M MHOT000pasusi KyJbTYPHBIX
pactenuit», «llopoapl JOMAalIHUX >KUBOTHBIX», «CopTa KyJAbTYpHBIX pacTeHui», «OtnanéHHas
rubpuamzarusy, «Paboter akamemumka M. @. UBanoBay, «[lomummonmus», «OOBEKTHI
OonoTexHoJIoruny», «Kietoynsie KyIbTyphl H KJIOHHpOBaHHe», « KOHCTpyHpoBaHUE U IEPEHOC TEHOB,
XpOMOCOM.

O6opynoBaHue: MYISDKM IUIOJOB M KOPHEIUIOJOB ITUKUX (OPM M KYJIBTYpPHBIX COPTOB
pactenuid, repoapuii «CelbCKOX035HCTBEHHBIE PACTCHUSI.

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

Okckypeusi «OCHOBHbIE METOABI M JIOCTHXKEHUSI CEJEKLUUU pPACTeHUH M JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, IJIEMEHHYI0 (GepMy, COPTOUCHBITATENIbHBIN y4acTOK, B TEIUIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

@DopMBbI U METOAbI OPTraHU3ALMHU Y4eOHOI 0 Ipouecca
OcHoBHBIMU (hOpMaMU M METOJAMU U3y4EHHUS Kypca SBISIOTCS JIEKIIMH, CEMUHAPHI, 3allUTa
pedeparoB, MNPAaKTUKyMbl IO PELIEHUI0 TE€HETUYECKUX U TICHXOJIOTUYECKHX 3ajad, YCTHbBIE
cOOOIlleHUsl ydaluxcs C mnocieayromie auckyccueil. [lpemycMarpuBaeTcss M MHIUBUIYyalbHAS
¢dbopma paboTsl. Bce 3T mpueMbl HampaBieHbl Ha CTUMYJIUPOBAHHME MO3HABATEJIBHOTO HHTEpeca
yuaiuxcs 1 (GopMHpPOBaHUS Y HUX TBOPUYECKUX YMEHHIA.

Dopmbl KOHMPOAA. TIPAKTUUECKHUE U JTAOOpAaTOPHBIE PaOOTHI U 000OIIAOIITUN YPOK
Buowi yueonoii oeamenvnocmu :

-IpaKkTUYeCcKas ACITeIbHOCTD YYaIIUXCs M0 MPOBEICHUIO HAOIIOCHH, TOCTAHOBKE OIBITOB,
y4eTy MPUPOTHBIX 0O0BEKTOB, OMMCAHUIO SKOJOTMUYECKHUX MOCIEACTBUMA MPU UCTIONIb30BAHUU U
npeoOpa3oBaHUU OKPYKAIOIIEH Cpeibl;

-pa3BUTHE MPAKTUYECKUX YMEHUH B paboTe ¢ JOMOJHUTEIbHBIMU HCTOYHUKAMHU UH(POPMALIUU:
CIPaBOYHHKAMU, SHIUKIIONEIUSMU, CIIOBAPSIMHU, HAYYHO-TIOMYJISIPHOM JIUTEPaTypOi AJIsi MIIa IIIEero
MOJAPOCTKOBOTO BO3pacTa, pecypcaMu MHTEPHETA.

Y4eT BOCHIUTATEILHOIO MOTEHIHAJIA YPOKOB
Pabouas mporpamma chopmupoBana ¢ yaerom denepanbHoii paboyeii mporpaMMbl BOCIIUTAHUS.
BocnuTarenbHbiii moTeHIMan npeamera «bruoaorun» peanusyercs 4epes:

- HCTIOJIb30BAHUE BOCIIUTATEILHBIX BO3MOYKHOCTEH COIEPIKaHHs YUCOHBIX MTPEIMETOB IS
bopMHpOBaHUs Y O0YYAFOIIUXCS POCCHICKUX TPAJUIIMOHHBIX TyXOBHO-HPABCTBEHHBIX
COIIMOKYJIBTYPHBIX IIEHHOCTEH, POCCHICKOTO HCTOPHUYECKOTO CO3HAHHUS HA OCHOBE HCTOPUYECKOTO
MPOCBEIICHUS; T0J00pP COOTBETCTBYIOIIETO COICPKAHUSA YPOKOB, 3aJaHUi, BCIIOMOTaTEIbHBIX
MaTepUaioB, MPOOIEMHBIX CUTYAIU st 00CY)KICHHUN;
- BBIOOD METOJIOB, METOJIMK, TEXHOJIOT U, OKa3bIBAIOIIUX BOCIIUTATEILHOE BO3/ICHCTBHIE HA
JMYHOCTh B COOTBETCTBHH C BOCITUTATEIBHBIM UICAIOM, IIEJIBIO U 331a4aMU BOCITUTAHHMS,
I[EJIEBBIMH OPUEHTUPAMHU PE3YJIbTaTOB BOCIIUTAHMS; PEATH3AIINIO TPUOPUTETA BOCIIUTAHHS B
y4eOHOM e TeNIbHOCTH;
- IPUBJICYCHUE BHUMAaHUS 00yUJaIONIMXCs K [IEHHOCTHOMY aCIeKTy H3y4aeMbIX Ha ypoKax
MPEMETOB, SIBIICHUH U COOBITHIA, THUIIMUPOBAHHUE 0OCY)KICHHI, BHICKa3bIBAHUI CBOCTO MHEHHS,
BBIPAOOTKH CBOETO JINYHOCTHOTO OTHOIIICHUSI K U3y4aeMbIM COOBITHSIM, SBJICHUSIM, JIUI[AM;



- IPUMEHEHNE WHTEPAKTUBHBIX (POpM YyueOHON pabOTHI - UHTEIICKTYAJIbHBIX, CTUMYIUPYIOIIUX
MO3HABATEIbHYIO MOTHBALIMIO, HTPOBBIX METOJIUK, TUCKYCCUH, TAIOIINX BO3MOKHOCTh IIPHOOPECTH
OTIBIT BEJICHUSI KOHCTPYKTHBHOTO AUAJIOra; TPYNIOBON pabOThI, KOTOPAsk YYUT CTPOUTH OTHOIICHUS
U JICHCTBOBATh B KOMaH/e, CIIOCOOCTBYET PA3BUTHUIO KPUTUYECKOTO MBIILICHHS,

OT1m4yuTeIbHbIE 0COOEHHOCTH padoyeil mMporpaMMbl 0T ABTOPCKOIi

Copneprxanue paboueil mporpaMmbl He OTIMYAETCS OT IPUMEPHOM MPOTPAMMBI, KOTOpast
MOJHOCTHIO oOecreunBaet coaepxkanue GI'OC.
CornacHo yueOHOMY IUIaHY IIKOJIBI HA M3ydyeHue ouosoruu B 10 kinacce otBoautcs 34
KaJICH/IapHbIX 4acoB, | yaca B HE/EIIO.
Cpoku peanuzanuu padoyeit yue6Hoi mporpammsl 2023-2024 y4eOHBIi ro.

NJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATBI
CornacHo ®I'OC COO, ycranaBnuBaroTcsi TpeOOBaHUSI K pe3yJibTaTaM OCBOEHHUS 00y4JarOITUMUCS
MporpaMM CpeJHEro 00IIero 00pa3oBaHus: JUMYHOCTHBIM, METATIPEIMETHBIM U TIPEIMETHBIM.
JIMYHOCTHBIE PE3YJIbTATBI
B cTpyKType NTHYHOCTHBIX Pe3yIbTaTOB OCBOCHUS TpeaMeTa «BHOOTHs BBIIEIEHBI CIIEAYIOIINE
COCTABJISIIONINE: OCO3HAaHWE OOYUYAIOIMMHUCS POCCHICKON TPaKIAHCKOW HMIEHTUYHOCTH
TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSTEIBHOCTH M CAMOOIIPENIEIICHUI0, HAIMYHE MOTHBAIMU K

00y4eHHIO OMOJIOTHH, TIEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOKICHUN JTUYHOCTH HA OCHOBE
KJIFOUEBBIX IICHHOCTEH M UCTOPUUYECKUX TPATUIIANA PA3BUTHS OMOJIOTHIECKOTO 3HAHUS, TOTOBHOCTH U
CIOCOOHOCTh O00YYarOMMXCS PYKOBOJCTBOBATHCSA B CBOEH NEATENBHOCTH 1IEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKAMH, TPHUCYIIMMHU CHUCTEME OHOJIOTHYECKOTO OO0pa30oBaHUs, HATUYHE DKOJIOTHYECKOTO
MPaBOCO3HAHUS, CHIOCOOHOCTH CTaBUTh LEJIH U CTPOUTH KU3HEHHBIE MJIaHBL.

JInuHOCTHBIE pe3yIbTaThl 0CBOCHUS IpeaMmeTa «bHoIorus oCTUraloTCs B €IMHCTBE yUeOHOU
M BOCHHUTATEIBHOW JESITENbHOCTM B COOTBETCTBUM C TPAJAULHUOHHBIMU  POCCHUICKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUYECKMMH M JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHM, HPUHSTHIMH B
oOmiecTBe MpaBWIaMM W HOpMaMH MOBEIEHUS U CHOCOOCTBYIOT IpolleccaM CaMOIO3HAHUS,
CaMOBOCIIMTAaHUS W CAaMOPA3BHUTHS, PA3BUTUS BHYTPEHHEH IO3UIMU JIMYHOCTH, MaTPUOTU3MA,
YBOXEHHsS] K 3aKOHY M TPaBONOPSIKY, YEIOBEKY TpyJda M CTaplieMy IOKOJIEHUIO, B3aUMHOIO
yBa)KeHHsI, OEPEKHOT0 OTHOIICHUSI K KYJIBTYPHOMY HACIEAMIO U TPAJAULIUAM MHOTOHAIIHOHATHHOTO
Hapoja Poccuiickoit @enepannu, IpupoJIe U OKPY-Karolleu cpee.

JIM4HOCTHBIE pe3yNabTaThl OCBOCHUSA y4deOHOro mnpeamera «buosorus» MOJDKHBI OTpaXkaTh
TOTOBHOCTh M CIOCOOHOCTh OOY4YaOLIMXCSl PYKOBOJCTBOBAThCS C(HOPMHPOBAHHON BHYTpEHHEH
MO3UIMEN JINYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTALIUN, TO3UTHBHBIX BHYTPEHHUX yOEXKJICHUH,
COOTBETCTBYIOIIUX TPATUIIUOHHBIM LIEHHOCTSM POCCHICKOTO 0OIIECTBa, paCIIMPEHNE KU3HEHHOTO
OTIbITa M OMBITA JESITEILHOCTH B MPOLIECCE Peau3alliid OCHOBHBIX HAIMPaBJIEHUN BOCIIHUTATEIHHON
NeSITENIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaskIaHCKOro BOCIMTAHUS:

c(hOpMUPOBAHHOCTH I'PAXKAAHCKOHN MO3UIIUU 00YUaOIIErocs KaK aKTUBHOTO U OTBETCTBEHHOTO
YJieHa POCCUHCKOTO 00IIeCTBa;

OCO3HAHHME CBOMX KOHCTUTYLIMOHHBIX TIpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA W
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPUECKOHN AESITENHLHOCTU MPHU CO3AAHUU YYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MTO03HABATENbHBIX 33/1a4, BHIIOJTHEHHH OMOJIOTHYECKIX IKCIIEPUMEHTOB;



CIIOCOOHOCTH OTPEAETSATh COOCTBEHHYIO IMO3HIIMIO IO OTHOIICHHUIO K SIBJICHUSIM COBPEMEHHOM
KM3HHU U O0BACHATH €6

YMEHHE YYUTBHIBATh B CBOMX JCUCTBHUSIX HEOOXOJAUMOCTh KOHCTPYKTHBHOTO B3aUMOICHCTBUS
JOJIeH € pa3HbIMU YOCKIACHUSMU, KYJIbTYPHBIMU IIEHHOCTSIMU U COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TIPOILIECCE COBMECTHOTO BBITIONHEHUS YUCOHBIX,
MMO3HABATEJIBHBIX M UCCIIEIOBATEILCKHUX 3a/1a4, YBAXKUTEIHHOTO OTHOIIICHHUS K MHEHHUIO OTIIIOHEHTOB
P 00CYKJICHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOU JEATEIHLHOCTH;

2) NnaTPUOTHYECKOT0 BOCTIMTAHMS:

c(OPMHUPOBAHHOCTh POCCUUCKON TPaKIAHCKON HICHTUYHOCTH, MATPUOTHU3MA, YBOKCHUS K
CBOEMY HApPOJly, YyBCTBA OTBETCTBEHHOCTH Iepe] PoinHOM, rop1ocTh 3a CBOM Kpal, cBOrO Ponuny,
CBOM SI3BIK M KYJBTYPY, MPOILIOE U HACTOSIIIEe MHOTOHAIIMOHAILHOTO Hapoia Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOTHOMY HACIEIUIO U MaMSITHUKAM MPUPOJIBI, TOCTHKEHUSM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIOCOOHOCTH OIIEHWBATH BKJIAJ POCCHUHUCKHMX YUEHBIX B CTAHOBJICHHE W Pa3BUTHE OMOJIOTHH,
MMOHUMAaHMSI 3HAUCHUSI OMOJIOTUH B TIO3HAHUU 3aKOHOB MPUPO/IbI, B )KMU3HU YEJIOBEKA M COBPEMEHHOTO
o0111ecTBa;

uenHas yoexx1IEHHOCTh, TOTOBHOCTH K CIY)KeHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTD 3a
ero cynp0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHMWE JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(hopMUPOBAaHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TTOBEJCHUS;

CIIOCOOHOCTh OLICHMBATH CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICH Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMYMBOTO OyAyILIEro;

OTBETCTBEHHOE OTHOILLIEHHE K CBOUM POJUTENSAM, CO3JaHUIO CEMbU HAa OCHOBE OCO3HAHHOI'O
MPUHATUA LICHHOCTEH CEMEHOM )KU3HU B COOTBETCTBUU C TPaAUIMSIMHU Hapoa0B Poccuu;

4) 3cTeTHYeCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIIOYash 3CTETUKY ObITa, HAYyYHOTO M TEXHHYECKOTO
TBOPUYECTBA, CIIOPTA, TPYyAa, OOLIECTBEHHBIX OTHOIICHHIA;

IMOHMMAaHHE SMOLIMOHAIBHOIO BO3ACHCTBUS KUBOM IPUPOBI U €€ [IEHHOCTH;

TFOTOBHOCTh K CAMOBBIPAKEHHIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMIICHHE IPOSIBIATh KAYECTBA
TBOPYECKOH JINYHOCTH;

5) puznyeckoro BocnuTaHus, POPMUPOBAHUSA KYJIbTYPbI 310POBbSI 1 IMOLMOHAJIBHOI0
0J1aronosIy4us:

MOHUMAaHUE M peaau3aiusi 3J0pOBOr0 M 0e30mMacHOro 00pasa KM3HM (30pOBOE MUTAHHE,
coOroiecHHe TUTHMEHUYECKUX MpaBWJI U HOPM, COAIaHCUPOBAHHBIN PEXHUM 3aHATHI U OTIbIXa,
perynspHas pu3ndeckas akTUBHOCTB), O€peKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHUS
K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHUMAaHKE [IEHHOCTH MPABUIJI HHIUBUAYAIBHOTO U KOJIJIEKTUBHOTO 0€3011aCHOTO TIOBEICHUS
B CUTYalUsIX, YIPOKAIOIINUX 3J0POBBIO U )KU3HU JIFOCH;

OCO3HAHWE TOCIEACTBHIA M HENPUATHUS BPEIAHBIX MPHUBBIUEK (YMOTPEOJIEHUs aJIKOTOJIA,
HapKOTHKOB, KYPEHUS);

6) TPyA0BOro BOCIMTAHUSA:

TOTOBHOCTB K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYAOTIO0HE;



FOTOBHOCTb K AKTHMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOW M COLMAIBHOW HAIpPaBICHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATh, IUTAHUPOBATH U CAMOCTOSITEIILHO BBITIOJHATH TAKYIO ACSITEILHOCTD;,

UHTEpEeC K pa3nmuyHbiM chepam TpodeCCHOHATBHONW NESTEIBHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOp Oymymiel mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KIU3HESHHBIC TITAHBI;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BAHUIO HA TIPOTSHKEHUN BCEH KU3HU;

7) 3KOJIOTUY€CKOT0 BOCTIMTAHUSA:

9KOJIOTUYECKH II€JIECO00pa3HOE OTHOIICHUE K MPUPOJE KaK MCTOUYHMKY JKM3HU Ha 3eMile,
OCHOBE €€ CYyIIIECTBOBaHUS,

MOBBIIIICHUE YPOBHS OKOJIOTHYECKOW KYIBTYPBI: TPHOOPETCHHE ONBITA IUIAHUPOBAHUS
MOCTYIKOB U OLICHKU WX BO3MOXKHBIX TIOCIIEJCTBUMN ISl OKPY>KAIOIIEH CPeJibl;

0CO3HaHHE TJI00AITEHOTO XapaKTepa SKOJIOTUYECKHUX MPOOIIEM U ITyTel MX pelIeHus;

CrOCOOHOCTH MCIOJIH30BATh MPUOOpPETAEMbIE TTPU U3yUYE€HUU OUOJIOTUY 3HAHUS U YMEHHUS TIPU
perieHun mpooJieM, CBS3aHHBIX C PalMOHAIBHBIM TPUPOJIONOIB30BaHUEM (COOIOIEHNE TPABIII
MOBEJICHUs B MPUPO/IC, HAPABJICHHBIX HA COXPAaHEHHE PABHOBECHS B SKOCHCTEMaX, OXpaHy BHJIOB,
aKOocUcTeM, Onocdepsl);

AKTUBHOE HEMPUATHE IEUCTBU, MPUHOCSIINX BPEI OKPYKAOIIEH TPUPOAHON Cpesie, YMEHHE
MIPOTHO3WPOBATh HEOIArOMPHUSATHBIE IKOJOTHUECKHUE TIOCIEACTBUS MPEANPUHIMAEMBIX TeHCTBUN U
MPEeAOTBPAIIATh UX;

HaJU4Yhe PA3BUTOTO DKOJOTHYECKOTO MBIIIJICHUS, HSKOJOTUYECKONW KYIbTYphl, OIBITA
NESTETPHOCTH  DKOJIOTMUECKOW  HAINpaBJICHHOCTH, YMEHHS  PYKOBOJCTBOBATHCSI HUMH B
MMO3HABATEIPHOW, KOMMYHUKATHBHOW W COLMAJIBHON TMPAKTHKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU JIEATETLHOCTH DKOJOTHIECKON HAMPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 TO3HAHUS:

c(OpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKM M OOLIECTBEHHOW MpPaKTUKH, OCHOBAHHOTO Ha JAMajore KyJabTyp, CHOCOOCTBYIOLIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPILEHCTBOBAHUE SI3BIKOBOW M YUTATENBCKOM KYJIbTYpbl KAK CPEICTBA B3aMMOJEHCTBUS
MEXKy JIIOJIbMU U MIO3HAHUS MUPA;

MOHUMAaHHe CHeHU(PUKH OUOJIOTUM KaK HayKd, OCO3HaHus e€ poiu B (OPMUPOBAHUU
paIMOHATIBLHOTO HAYYHOT'O MBILIUICHHUS, CO3/IaHUU LEIOCTHOTO MPEJCTaBICHUS 00 OKpYXKarollem
MHpE KaK O €IUHCTBE MPUPO/IbI, YeIOBEKa U O0IIEeCTBA, B IO3HAHUU NMPUPOIHBIX 3aKOHOMEPHOCTEN
U peleHu’ NpooaeM CoXpaHEHUS MPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTU OHMOJIOTHU JUIsl COBPEMEHHOM IUBMIM3AlMH: oOecredeHus
HOBOTO YpPOBHS DPa3BUTHS MEIUIIMHBI, CO3JIaHUE IEPCHEKTUBHBIX OMOTEXHOJIOTUM, CIIOCOOHBIX
pelarh pecypcHble MpoOIeMbl pa3BUTHUS 4YEJIOBEUYECTBA, MOMCKA MyTEl BBIXOJAa U3 TIII00ATBHBIX
9KOJIOTHYECKUX MpobieM U olecreueHus: mepexoja K yCTOMYMBOMY Pa3BUTHIO, PALMOHATLHOMY
WCIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (GOPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IOJIYYEHUU OHUOJOTMYECKUX 3HAHMM B LEISIX MOBBILICHUS OOIIeH
KYJIbTYpbl, €CT€CTBEHHO-HAayYHONW TPaMOTHOCTH, KaK COCTaBHOM dYacTh (DyHKIIMOHAJIHHOM
IPaMOTHOCTH O0yJaromuxcs, GopMUpPyEeMO MpU U3y4eHUU OUOJIOTHH;

MMOHMMAHHE CYIIHOCTH METOJOB IIO3HAHUS, MHCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaXx,
CIIOCOOHOCTH HCMOJb30BaTh TMOJlydaeMble 3HAHHS JJIs aHaiu3a U OOBSCHEHUS sBICHUI
OKPY)KAIOIIEr0 MHpa M MPOUCXOIANIMX B HEM HU3MEHEHUWH, yMeHHE JenaTh 00OO0CHOBAHHBIE
3aKJIFOUEHUS HA OCHOBE HAYYHBIX (PAKTOB M UMEIOLIUXCS JAHHBIX C IIENBI0 TTOJIYUYEHHUs JOCTOBEPHBIX
BBIBO/IOB;



CIIOCOOHOCTh CAMOCTOSITENIBHO MCIOIb30BaTh OMOJIOTMYECKHE 3HAHUS VIS PEIIEHHs TpoOIeM
B PCAJIbHBIX )KU3HCHHBIX CUTYallUAX;

OCO3HAHHME I[IEHHOCTH HAYYHOH JEsITEIBHOCTH, TOTOBHOCTh OCYIIECTBIIATH IPOEKTHYIO H
HCCIIEA0BATENBCKYIO NEATEIbHOCTh HHAUBAAYAILHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEIPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHHIO, K
AKTUBHOMY TIIOJTYYCHUIO HOBBIX 3HaHUH 110 OMOJIOTMM B COOTBEICTBUM C JKH3HEHHBIMU
MOTPEOHOCTSAMHU.

METANPEAMETHBIE PE3YJIbTATbI

MetanpeaMeTHbIE pPe3yJIbTaThl OCBOCHHS ydeOHOro mnpeaMera «buosiorus» BKIIOYAIOT:
3HAYUMBIC JUIT  (OPMUPOBAHUS  MHPOBO33PCHHUS  OOYYAIONIMXCS  MEKIUCIUIUIMHAPHBIC
(MeXIIpeIMETHBIC) OOIIeHAYYHBIC TTOHSTHSI, OTPAKAOIINE IIEJIOCTHOCTh HAYYHOUH KapTUHBI MUPA H
CHenM(pUKy METOJOB TO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX Haykax (BEIIECTBO, JHEPrus,
SIBJICHUE, TIPOIIECC, CUCTeMa, HAyIHBIA (aKT, PUHITUII, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHSI,
WCCIIeIOBAaHUE, HAONIO/ICHNE, W3MEPEHHE, JKCIEPUMEHT W JAPYruX), YHHUBEPCAIbHBIC YUeOHBIC
neictBus  (TO3HABATENIbHBIC,  KOMMYHUKATHUBHBIC,  PETYISTUBHBIC),  OOCCIICUUBAIONINE
dbopmupoBaHue (PYHKIHMOHAIBHOW TPAaMOTHOCTH W COIMAIBHONW KOMIETEHIIMH OO0y4Jaromuxcs,
CTIIOCOOHOCTH 00YUYAIOIIMXCSI UCTIOIB30BATh OCBOCHHBIE MEKIHUCIUTUIMHAPHBIC, MUPOBO33PEHUECKHE
3HAHWS U YHUBEPCAIbHBIC YIeOHBIC ICHCTBUS B TIO3HABATEILHOW U COIMMATBLHOM MTPAKTHKE.

MertanpeaqMeTHbIe pe3yabTaThl OCBOSHHSI TPOTPAMMBI CPEIHEro o0mero oOpa3oBaHUS
JOJIKHBI OTPaXKATh:

OByajieHHe YHUBEPCAJIbHBIMH YU€OHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE AeCTBHUS:

CaMOCTOSITENIbHO  (OPMYNIHPOBAaTh M aKTyaJlU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCI0JIb30BATh MPU OCBOCHUU 3HAHWUN MPUEMBI JIOTHYECKOTO MBIIUICHUS (aHAINU3a, CUHTE3a,
CpaBHEHUS, KiaccuduKauu, 0000IeH s ), PACKPBIBATh CMBICIT OMOJIOTHYECKUX TTOHSATHH (BBIICTATH
UX XapaKTepHbIe MPU3HAKU, YCTAHABIUBATH CBSI3U C IPYTMMHU MOHATHSIMHU);

OTpENeNaTh el MACATeIbHOCTH, 3a/JaBas IapamMeTpbl W KPUTEPUU HX JOCTHXKECHUS,
COOTHOCHUTH Pe3yJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

UCI0JIb30BAaTh OMOJIOTMYECKUE OHATHUS ISl 00bACHEHUS (AKTOB U SBICHUM XKUBOM MIPUPO/IBL;

CTPOUTH JIOTUUECKUE pacCyXJeHusl (MHIYKTUBHBIC, I€IyKTUBHbIC, [0 AHAJIOTUH), BBISBISATH
3aKOHOMEPHOCTH M IMPOTHUBOPEYHUS B PACCMATPUBAEMBIX SBIICHUAX, (OPMYIHpOBATH BBIBOABI U
3aKIIIOUCHUS;

MPUMEHATh CXEMHO-MOJICNbHbIE CpPEACTBA Uil NPEJICTABICHUS CYIIECTBEHHBIX CBSI3eH H
OTHOIICHUI B HM3y4aeMbIX OHOJIOTMYECKUX OOBEKTax, a TaKKe MPOTUBOPEUYHil pazHOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX WH(OOPMALIMOHHBIX HCTOUYHUKAX;

paspabaTeIBaTh IUIaH peUIeHUs MPOOIeMbl C YUETOM aHAIM3a UMEIOLIUXCS MaTepUaIbHBIX U
HeMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JESITENBHOCTb, OIICHHBATh COOTBETCTBHE pE3YJIbTATOB IIENISIM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh U BBIMOJHITH pPabOTy B YCIOBHSIX pEANTbHOrO, BUPTYyaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCJIEN0BATEIbCKUE IeHCTBHS:



BIIQJICTh HABBIKAMU Y4eOHO-MCCIIEAOBATEIHCKOM W TPOCKTHOW JCSITENLHOCTH, HABBIKAMH
paspelieHus mnpoodieM, CIOCOOHOCTbIO W TOTOBHOCTBIO K CAMOCTOSITENIBHOMY ITOMCKY METOJOB
pEIICHUS MPAKTUYECKHUX 33124, IPUMEHEHUIO Pa3IMYHBIX METOJOB IMO3HAHUS;

WCIOJIb30BAaTh PA3JIMYHbIC BUIBI JCSATCILHOCTH 110 TMOJYYCHHIO HOBOTO 3HAHHS, €ro
WHTEPIPETANH, MPeoOpPa30BaHUI0 W MPUMEHEHHIO B YYE€OHBIX CHUTYallUsX, B TOM YHUCIE TMpHU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHUS, BJIAJCTh HAYYHOW TEPMHHOJIOTHEH, KITFOUCBBIMU
MOHATHSAMH M METOJIaMU;

CTaBUTh U (HOPMYJIUPOBATh COOCTBEHHBIC 3a/a4d B 0Opa30BATEIIBHOUN JEATECIHLHOCTH U
KU3HECHHBIX CHTYAIHSIX;

BBISIBIISITh IPUYMHHO-CIICJICTBCHHBIE CBSI3U M aKTyaJIU3UPOBATh 33J]1ady, BBIJIBUTATh THIIOTE3Y
e€ penieHus, HaX0IUTh aPTYMEHTHI JJIs TOKA3aTeIbCTBA CBOMX YTBEPIKICHHIA, 3a/1aBaTh MapaMeTphl
Y KPUTEPUU PEIICHUS;

aQHAJIM3UPOBATH ITOJTYUCHHBIC B XOJC PEIICHUS 3aa49H PE3yabTaThl, KPUTHUSCKU OIIEHUBAThH HX
JIOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OICHUBATh MPUOOPESTEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHATIPABICHHBI TOMCK TEpeHOca CPEeICTB W CHOCOOOB JEWCTBUS B
poheCcCHOHANBHYIO CPENY;

YyMETh  TIEPEHOCHTHh 3HAHUS B  TIO3HABATCIBHYID M TPAKTHYECKYI0  OOJacTH
KU3HECSITCILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX MIPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC UJICH, MPEJIaraTh OPUTHHAILHBIC ITOIX0 bl U PEIICHHUS, CTABHTH TPOOIESMBI
W 33J1a4M, JOMYCKAIONINE aTbTePHATUBHBIC PEIICHUSI.

3) pabora ¢ ungopmanmei:

OPHEHTHPOBATHCS B PA3IMYHBIX HCTOYHHMKAX HWHGOpMaIruu (TEKCTe y4eOHOTO Mmocoous,
HAYYHO-TIOMYJISIPHOM JTUTEpaType, OMOJIOTUYECKUX CIIOBApSAX M CIPABOYHHUKAX, KOMITBIOTEPHBIX
0a3ax gaHHBIX, B VHTepHere), aHaMM3WPOBaTh HWHOOPMAIMIO PpaA3JIMYHBIX BHAOB H (HOpM
MPEJCTaBICHHS, KDUTUIECCKH OIICHUBATh €€ JJOCTOBEPHOCTh M HEIPOTUBOPECYHBOCTH;

dbopMynHpoOBaTh 3ampockl W TPUMEHSTH pa3IMYHbIE METOAbl NpPU IOWCKE H OTOOpE
onosornyeckoit nHGopMaIuu, HeOOX0IMMOM JIJIsl BRITIOJTHEHUST YIeOHBIX 3a/1a4;

nproOpeTaTh OMBIT HCIOJIB30BaHUS HMH(DOPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHIA,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIB30BAHUS PA3IUYHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITEJIEHO ~ BBIOMpATh ONTUMAIBHYIO (GOpMYy TpEICTaBICHUS OWOJIOTHYECKOM
uHpopmanuu (cxemsl, rpaduKu, TuarpaMmbl, TaOIHIIBI, PUCYHKH U IPYTOe);

WCIIOJIb30BaTh HAy4YHBIH S3bIK B KAaueCTBE CpPEICTBA NpU paboTe ¢ OHOJIOTUYECKOMN
uHpOpMaIMel: TPUMEHITh XUMHUYECKUE, (PU3MuYeckne W MareMaTHYecKHe 3HAaKh M CHUMBOJIBI,
dbopmynbl, abOpeBHAaTypy, HOMEHKIATYpy, WCIOJb30BaTh U IMPEOOpPa30BBIBATH 3HAKOBO-
CHUMBOJIMUECKUE CPEJICTBA HATJISAHOCTH;

BIIQJIETh HaBBIKAMHM  pACHO3HABaHWs W  3alIUTHl  MHPOpMAIMK, HHPOPMAIIMOHHOM
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU AefiCTBUSIMH:

1) obmenue:

OCYILIECTBIISITh KOMMYHHKAIIMH BO BCeX chepax *KU3HH, aKTUBHO YU4AaCTBOBAThH B IMAJIOTE MU
JMICKYCCHU TI0 CYIIECTBY 00CYKIaeMOM TeMbI (YMEHHUE 3a7]aBaTh BOMPOCHI, BBICKA3bIBATh CYKICHHS



OTHOCUTEJILHO BBINIOJHEHUS IpeajJaraéMoil 3ajadyd, y4UTbIBATb HHTEPEChl M COIJIACOBAHHOCTh
MO3ULMHI IPYTUX YYACTHUKOB AUAJIOra WIM AUCKYCCUN);

pacrio3HaBaTh HEBepOabHbIE CPEICTBA OOILICHHUS, IOHUMATh 3HAUECHHE COIUABHBIX 3HAKOB,
MPENOChUIOK BO3HUKHOBEHHUS! KOH(MIMKTHBIX CUTYyallUH, YMETh CMST4YaTh KOH(IMKTBI U BECTU
IIEPETOBOPHI;

BJIIETh PA3JINYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMOIEUCTBUS, IOHUMATh HAMEPEHUS IPYTUX
JO/ICH, TPOSBIATh YBAXKHUTEIHHOE OTHOIIEHHE K COOECETHHKY M B KOPpPEKTHOH Qopme
(bopMyTHpOBaTh CBOU BO3PAKECHHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOO TOUKY 3pEHUS C UCIOIb30BAaHUEM SI3bIKOBBIX CPEJICTB.

2) COBMeCTHasl 1eATEIbHOCTh:

[IOHUMAaTh U HCIIOJIb30BAaTh IMPEUMYIIECTBA KOMAaHIHOM M HMHIUBUAYAJIbHOU pabOTHl IpU
peleHn OMOJIOTUYECKOW MpoOiIeMbl, 0O0CHOBBIBATH HEOOXOJMMOCTbh NPUMEHEHHUS] TPYHIOBBIX
(hopM B3aMMOJICHCTBUS MPU peLICHUH yueOHOM 3a/1auu;

BBIOMpATh TEMAaTUKy W METOJIbl COBMECTHBIX AECWCTBUHM C Y4ETOM OOIIUX HHTEPECOB H
BO3MOXHOCTEHN Ka)/I0TO 4jieHa KOJUIEKTHBA;

MIPUHUMATD 1I€JI1 COBMECTHON JI€ATEIbHOCTH, OPIraHU30BbIBATH U KOOPAUHUPOBATH JAECHCTBUS
10 €€ JOCTUKEHHUIO: COCTABIIATH IUIaH ACUCTBUH, pACIPEEIATh PO ¢ Y4ETOM MHEHUHA YYaCTHUKOB,
o0CyXJaTh pe3ylbTaThl COBMECTHOM paboThI;

OIICHMBATh Ka4eCTBO CBOETO BKJIa/a U KaXK/I0T0 Y4aCTHHKA KOMaH/bl B OOMIMNA pe3ylbTaT Mo
pa3paboTaHHBIM KPUTEPHUSM;

npeaiaraTb HOBBIE IMPOEKTHI, OIIEHMBATh HJIEU C TO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATH MO3UTUBHOE CTPATETMYECKOE NIOBEJCHUE B PA3JIMYHBIX CUTYalUsAX, IPOSABIIATH
TBOPYECTBO U BOOOpaK€HUE, ObITh MHULIUATHUBHBIM.

OgyajeHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMH JCHCTBHAMM:

1) camoopraHu3zanus:

UCIOJIb30BaTh OUOJIOTUYECKNE 3HAHUS JUIs BBISBICHUS TPOOJIEM U UX PELICHUS B )KM3HEHHBIX
U Y4eOHBIX CUTYaIMsIX;

BbIOMPATh Ha OCHOBE OMOJOIMYECKMX 3HAHMH LEJIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX M IOCTYNKAax IO OTHOLIEHUIO K >KMBOW IPUPOJE, CBOEMY 3IO0POBBIO M 3I0POBBIO
OKPYKAOILNX;

CaMOCTOSITEJIBHO OCYILIECTBIATh I03HABATENIbHYIO JIESTEIbHOCTh, BBISBIATH IPOOJIEMBI,
CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHbIE 3aJjaull B 00pa30BaTEIbHON NESTEIbHOCTH U )KM3HEHHBIX
CUTYaLUsX;

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH PELICHUs MPOOJEeMbl C Y4ETOM HMEIOIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

paclIupATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX MPEAOUTCHUH];

Jie7IaTh OCO3HAaHHBIN BBIOOD, apIyMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO U TMPOSBICHUIO LIIMPOKOH 3PYAMLIMU B Pa3HbIX 0OIACTIX
3HaHUH, MOCTOSIHHO MOBBIIIATE CBON 00pa30BaTeNbHBIN U KYJbTYPHBIN YPOBEHbD.

2) cAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTyalUsiM, BHOCHUTb KOPPEKTHUBBI B JI€ATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;



BIIJICTh HABBIKAMHU MMO3HABATEIHHON pPeIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUN U
MBICIIUTEIBHBIX TIPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUH, UCIOJIB30BATh MPUEMBI pediekcuu s
OIIEHKH CUTYaIIMH, BEIOOPA BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PEIIEHUS 10 UX CHUKECHUIO;

IIPUHUMATh MOTHUBBI U @pTYMEHTHI IPYTUX IIPU aHAJIA3E PE3YIIBTATOB JECSITEILHOCTH;

3) npuHsATHE CeOST M IPYIrUX:

MPUHUMATD €051, TOHMMAasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI U @pTYMEHTBI IPYTUX [IPU aHAIU3E PE3YJIbTATOB JIEATEIbHOCTH;

MIPHU3HABATH CBOE MPABO U MPABO JPYrHX Ha OMINOKH;

pa3BUBATH CIIOCOOHOCTh MOHUMATh MUP C MO3UIUHU APYTrOro YeIOBEKa.

HNPEIMETHBIE PE3YJIBTATHI

[IpenmerHbie pe3ynbTaThl ocBoeHust nporpamMmbl COO mno Ouonoruu Ha ©0a30BOM YpOBHE
BKJIFOUAIOT CHenu(puIeckue i yadeOHOro mnpeamera «buosiorws» HaydHbIC 3HAHUS, YMCHUS WU
crocoObl IEWCTBHI 1O OCBOCHUIO, MHTEPITPETAIIMH U TPEOOPa30BAHUIO 3HAHUH, BUBI ACSITEIHHOCTH
10 TIOJTYYCHHUIO HOBOTO 3HAHMSI M IIPUMEHEHUIO 3HAHUH B Pa3IMYHBIX YICOHBIX CHTYAIHSX, 4 TAKKE
B PEATBHBIX JKU3HCHHBIX CHTYAIlMsIX, CBS3aHHBIX ¢ OwWojorueil. B mporpamme mpeaMeTHbIE
Pe3yNbTaThl MPEACTaBICHBI M0 roJIaM 00ydeHHUS.

[IpenmeTHbIe pe3ynpTaThl OCBOCHUS yueOHOTro npenmera «buonorus» ¢ 10 kaacce nOMKHbBI
OTpaxarb:

c(OpMUPOBAHHOCTh 3HAHUH O MeCT€ M poJIM OHOJIOTUM B CHCTEME HAaydyHOTO 3HaHUSA
€CTECTBEHHBIX HayK, B (DOPMHpPOBAaHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa U
HAay4YHOTO MHUPOBO33pPEHHS, O BKJIAJE POCCUNUCKHX M 3apyOeKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE
O6uosnoruu, PyHKIMOHAIBHON IPaMOTHOCTH YeJIOBeKa JIJIsl pelIeHU s )KU3HEHHBIX 3a/1a4;

YMEHHE PAacKpbIBaTh COJEpKAaHUE OMOJOTMYECKMX TEPMHHOB W TMOHSATHI: KU3Hb, KIIETKA,
OpraHu3M, MeTab0au3M (0OMEH BEIIEeCTB M MPEBpaIleHUE SHEPTHUH), TOMEOCTa3 (CaMOperyJIsIus),
YpOBHEBasi ~ OpraHu3alus  KUBBIX  CHCTEM, CaMOBOCIIpOM3Be/ieHuE  (pPernpoayKIus),
HACJIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U Pa3BUTHE;

yMEHHE u3Jlaratb OWOJIOTMYECKHWe Teopuu (KJIETOYHAas, XPOMOCOMHas, MYyTallMOHHas,
LIEHTpaIbHAas T0TMa MOJICKYJIsIpHO# Onosorun), 3akousl (I'. Mennens, T. Moprana, H. 1. BaBunoga)
U y4eHHs (0 IEHTpax MHOTooOpa3usi U MPOUCXOXKICHUS KyabTypHBIX pacteHuil H. M. BaBunona),
OTPEEINATh TPAHUIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMaM;

YMEHHE BJIAJICTh METOIaMU HAyYHOTO IO3HAHUS B OMOJIOTUU: HA0IIO/ICHUE U OTIICAHKE KUBBIX
CUCTEM, TPOIECCOB U SIBJICHUN, OpraHU3alusi U MPOBEICHHE OHOJOTHYECKOrO AKCIEPUMEHTA,
BBIJIBH)KCHUE TUTIOTE3bl, BBISIBJICHHE 3aBUCUMOCTH MEXK1Y UCCIIEIyeMbIMHU BETMUMHAMU, 00BICHEHUE
MOJIyYE€HHBIX PE3YJIbTaTOB, UCIIOIH30BAHHBIX HAYUYHBIX OHITUN, TEOPUIl U 3aKOHOB, YMEHHUE JIETaTh
BBIBOJIbI HA OCHOBAHUHU MOJyYEHHBIX PE3YJILTATOB;

YMEHHE BBIACNATh CYIIECTBEHHBbIE MPHU3HAKA BUPYCOB, KJIETOK MPOKAPUOT MU DYKAPHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHW3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa BELIECTB U
MpEeBpAIllEHUs] DHEPTHH B KiIEeTKe, (POTOCHHTE3a, IUIACTUYECKOTO M DJHEPreTHYeckoro oOMeHa,
XeMOCHHTE3a, MHUTO3a, Mei03a, OIUIOJOTBOPEHHUS, PA3MHOKEHHUS, WHIUBUAYAJIbHOTO pPa3BUTHUS
opraHusMa (OHTOT€He3);

yYMEHHE TMPUMEHATh TOJTYYCHHBIE 3HAHUS Ui OOBSCHEHUS OHOJOTHYECKHX MPOIECCOB H
SIBJICHUH, I MPUHATHUS MPAKTUYECKUX PEIICHUN B MOBCETHEBHOW JKU3HH C IIENIbIO OOecTieueHus



0€30MMacCHOCTH CBOETO 3[I0POBBS U 37I0POBbSI OKPYKAIOIIKMX JIOACH, COOIOICHUS HOPM TPaMOTHOTO
MOBEJICHUS B OKPYXKAIOIMIEH NPUPOJHON cpene, TMOHUMaHUE HEOOXOIUMOCTH HCIOJIB30BaHUS
JOCTHKEHHUH COBPEMEHHOM OMOJIOTHY 1 OMOTEXHOJIOTUH [Tl PAlIMOHAIBHOTO MTPHPOI0TIONH30BAHUS;

YMEHHE peliaTh OJJICMCHTapHbIE T'CHETHYECKHWE 3aJadyd Ha MOHO- W JUTHOpHIHOE
CKpeIlMBaHKE, CIEIUICHHOE HACTIE0OBAHUE, COCTABIISITH CXEMbl MOHOTHOPUTHOTO CKPEIITMBAHUS JIJIS
MIpeJICKa3aHMsI HACTICIOBAHUS TPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBITIOJHSATE JTAOOPATOPHBIE U IPAKTHYECKUE pa0OThI, COOIOIATE TIPAaBHIIA IIPH paboTe
¢ y4eOHBIM | JTA00OPATOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHUYECCKH OICHUBATH M HWHTEPIPETHPOBATh HH(POPMAINIO OHOJOTHIECKOTO
COJICpP)KaHUs, BKIIOYAIONIYIO IICEBOHAYYHBIE 3HAHWS W3 PA3IUYHBIX HCTOYHUKOB (CpeicTBa
MaccoBOW WH(pOpPMAIMK, HAYIHO-TIOMYJIIPHBIC MaTepUaibl), YTHUYECKHAE AaCIEKTHl COBPEMEHHBIX
HCCJICIOBAHNM B OUOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

yMEHHE CO37aBaTh COOCTBEHHBIE IMCHMEHHBIE M YCTHBIE COOOIIEeHHs, 0000mmas
OMOJIOTUYECKYI0 HH(POPMAIIHIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO MCIOJB30BAThH MOHATHITHBIN
anmapaT OMOJIOTHH.
yMEHHUE C03/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS, 0000111ass OMOJIOTHYECKYIO
MH(OPMAIIHAIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO HMCITOJIB30BaTh MMOHATHIHBIHN ammapar
OMOJIOTHH.

TEMATHYECKOE IINTAHUPOBAHHUE

JJIeKTPOHHbIE
Ne Hdara undponbie

Tema ypoka Bcero
n/n U3YYeHUs oOpa3oBaTe/ibHbIE

pecypchbl

bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a

MeTo bl TO3HAHUS KUBOM
npupoisl. [IpakTrudeckas

5 pabota Ne 1 «Mcronp3oBanue 1 bubnuoreka [JOK
Pa3IMYHBIX METOJIOB MPU https://m.edso0.ru/863e6122
W3Y4YEHUU OMOJIOTUYECKUX
00BEKTOBY
3 Bbuonorudeckue CHCTEMBI, 1 bubmuoreka [JOK
MPOLIECCHI U UX U3YUYEHUE https://m.edso0.ru/863e6564
4 XUMHYSCKUN COCTaB KICTKH. 1 bu6mmoreka [JOK
Bopa u muHepanbHbie conu https://m.edsoo.ru/863e674e
5 benku. CocTaB u cTpoeHue 1 bubnuoreka [JOK

OEJIKOB https://m.edso0.ru/863e6h72



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72

depMeHTbI — OHOJIOTHYECKHE
KaTanu3aTopsl. JlJaboparopHast

aTYNK
6 pabota Ne 1 «3yyenue i[T(T)zia bubmuoreka [IOK
KaTJIMTHYECKOW aKTUBHOCTH https://m.edso00.ru/863e6b72
pocTa»
(bepMeHTOB (Ha pUMeEpe
aMuJIa3bl WM KaTajiasbl)»
bu6mmoreka [IOK
7 v I
HICBOBL SHITIAH https://m.edso0.ru/863e6870
bu6mmoreka [{OK
8 H .AT®
YICICHHOBRIC RHCTOTR https://m.edso0.ru/863e6d5c
9 Hcropus u MmeTo1bl U3ydeHHUst bubnuorexa [JOK
kieTku. Knerounas teopust https://m.edso0.ru/863e6e88
10 Knerka kak 1iesocTHas KuBas
cucTema
CrtpoeHnune s3ykapuoTHYECKOU
kietku. JlaboparopHas padoTa
Ne 2 «M3yuenue ctpoeHust
. . | bubmmoreka [IOK
KJIETOK PacTEeHUH, )KUBOTHBIX, Hudporoii
11 B - MUKDOCKOL https://m.eds00.ru/863e6ff0
p p A P https://m.edso0.ru/863e716¢
MHKPOCKOTIOM Ha TOTOBBIX
MHKpOIIpenaparax u ux
OTIMCAHUE
12 OOMeEH BeIIeCTB WIN bubnuorexa [JOK
MeTab0JIi3M https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
13 Potocures. XemocHnTes https://m.edso0.ru/863e7c98
bu6mmoreka [JOK
14 2 i 00
HEPTETHHCCIAH ObMEH https://m.edso00.ru/863e7aae
JKu3HEHHBIN UK KIETKH.
Jenenue kaeTku. MuTos.
JlaGoparopnas padora Ne 3 .
paropHasi p Hudposoit | Bubmuoreka [JOK
15 «HaoOmronenue murosa B
MHKpOCKOI | https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEeIlKa
JyKa Ha TOTOBBIX
MHKpOIIpernapaTax»
16 Buocunres O6enka. Peakims bu6mmoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
17 Tpancnsanus — GHOCUHTE3 bubnuorexa [IOK
Oenka https://m.edsoo0.ru/863e796e
18 Heknetounsie Gpopmbl kU3HH bubnuoreka [JOK

— BUPYChI

https://m.edso0.ru/863e7540



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540

DopMbl pa3MHOKECHUS

bubmuoreka [IOK

19 ODEAHIAMOB https://m.edsoo.ru/863e81b6
p https://m.edsoo.ru/863e831e
bubmuoreka [IOK
2 Melii
0 enos https://m.edsoo.ru/863e7f4a
OO0pazoBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
OI1UI0IOTBOPEHHUE.
21 JIabo l[aTo }13215[ abora Ne 4 Hugposoii bubnmorexa [TOK
paTopHai p i MHUKpPOCKOT |  https://m.eds00.ru/863e81b6
«M3ydenne cTpoeHus MOJIOBBIX
KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax»
29 NHpuBunyansHOE pa3BUTHE bubnuorexa [JOK
OpraHU3MOB https://m.edso0.ru/863e8436
I'eneTnka — Hayka o
23 HACJIE[CTBEHHOCTH U bubmorexa LOK
https://m.edso0.ru/863e86f2
W3MEHYNBOCTH
3aKOHOMEPHOCTH
24 HAacJIeI0BaHUA MPU3HAKOB. bubnuotexa [JOK
Monorubpuanoe https://m.edso0.ru/863e8878
CKpEIIUBaHNE
UTHOPUIHOE CKPEINBAHUE.
25 glaKOH iegaBHcmforH; bubmmorexa LOK
https://m.edsoo.ru/863e89a4
HacJeA0BaHUs TPU3HAKOB
CremieHHOoe HacjIeIOBaHue
npusHakoB. JlabopaTopHas
aborta Ne 5 «3yuenue .
26 pe3 JITATOB M0£FH6 WIHOTO Hugposoit Eubmorexa HOK
besy. pri MHKpOCKOII | https://m.edsoo.ru/863e8c60
1 TUTHOPUTHOTO CKPEIIMBAHUS
y 1p030(HITbI Ha TOTOBBIX
MHKpOIIpernapaTax»
'enetruka nona. Hacinenosanue
bubmuoreka [JOK
27 MIPU3HAKOB, CIEIIJICHHBIX C
https://m.edso0.ru/863e8c60
OJIOM
3MeHUYnBOCTE.
Henacnencrsennas
M3MEeHUYUBOCTb. JlabopaTopHas
)8 pabota Ne 6. Uzyuenue Hudposoit | Bubmuoreka [JOK
MOAU(PHUKAITTOHHOM MUKpOcKon | https://m.edsoo.ru/863e8efe

U3MEHYUBOCTH, IIOCTPOCHUE
BAPUALIMOHHOTO psfa U
BAPUALIMOHHON KPUBON»



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

Hacnencrsennas
M3MEHUYUBOCTb. JlaboparopHas
29 pabota Ne 7. «Ananu3 1
MyTalui y qpo30¢iisl Ha
TOTOBBIX MHUKPOIIpEapaTax»

IMudposoit | bubauorexka [IOK
MHUKpOCKoIl |  https://m.edsoo.ru/863e8efe

bu6mmoreka [{OK

30 T 1
CHETHIKA HeToBeKa https://m.edso0.ru/863e8d78

Pesepubliit ypok. O600meHNE
31 1o teme «HaciieacTBeHHOCTE U 1
HM3MEHYHUBOCTH OPraHU3MOBY

39 Cenekuus Kak HayKa v 1 bubnuotexa [JOK
npouece https://m.edso00.ru/863e9214
MeTo bl ¥ TOCTHXKEHUS
33 CEJICKIIMH PACTCHUN U 1 brbmorexa IOK
https://m.edso0.ru/863e9214
YKUBOTHBIX
34 buoTexHosorus kak oTpacib 1 bubnuorexa [JOK
MIPOU3BO/ICTBA https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34
I[TPOT'PAMME

Onucanue MaTepuaIbLHO-TEXHUYECKOI0 M YUeOHO-MeTOAUYeCKOro odecneyeHust
Paboueii nporpaMmmbl

1. ObopynoBanue u npuOOPHI

1. HarypanbHble 00BEKTHI: dKUBbIE PACTEHHUS, TepOapuu pacTeHUM, MyJIsSKU TPUOOB, KOJIEKIIUN
HACEKOMBIX, Uy4elia NTHUI] ¥ )KUBOTHBIX, MOJIETH I[BETKOB.
2. Y4eOHO-IpaKTHIEeCKOe M yueOHO-1abopaTopHOE 000PYyA0BaHHE:!
YBenuuuTenbHble IPUOOPHI, U3MEPUTENbHBIE TPUOOPHI, JIAOopaTOpHOE 000PYyI0BAHUE
3. JleMoHCTpaIlMOHHBIC TAOJIHIIBI.
4. DKpaHHO-3BYKOBBIE CPEJICTBA.
5. Kommbrorep
6. [Ipe3enTarrionHoe 060pyA0OBaHNE
7.Boixon B IHTEepHET (U1 yyaruxcsi Ha ypOBHE 03HAKOMIICHHS )

2. ugposbie 00pazoBaTeIbHbIE PeCypChl
1. bubaroreka ITOK https://m.edsoo.ru/863cfeea
3. Matepuansl i y4eHHKA
1.Vuebnuk 6uomnorus 10 k1. bazoselii yposens B.B.ITaceunnk.2023-160c.
3.Pabouas tetpans o 6uosnoruu 10 xiacc B.B.[Taceunnk

4. MaTepuaJjbl 1JI1 YUYUTeEIA

1.Metoauueckoe nocodue k yueoHuky «buonorus. 10 knace», B.B.ITaceunuk 2023


https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863cfeea
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