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MNOACHUTEJIBHAS 3AIINCKA

[Tpu pa3paboTKe MpOrpaMMbl MO OMOJOTHUU TEOPETUYECKYID OCHOBY ISl OTpPEICIICHUS
NOJIX0/0B K (OPMHUPOBAHMIO COZAEpKaHUS ydeOHOoro mnpeamera «buonorus» cocTaBuiIu:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB OOyueHUsi U TpeOOBaHUN K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJOXKEHHUS 00
O0MMX LEISIX M MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro
obmiero obpazoBanusi B Poccuiickoit denepanun, a Takke MOJIOKEHUS O crienu(uke OUOIOTHH,
e 3HAUYECHUU B TMO3HAHUU KUBOW MPHUPOABI U 00ECNEUYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
obuiectBa. CorjaacHO Ha3BaHHBIM MOJIOXKEHUSM, OIIPEIeTICHbl OCHOBHBIE (PYHKIIUU MPOTPaMMBbI 110
OuoJsioruu u €€ CTpyKTypa.

[Tporpamma mo OGuonoruu AaéT MpEICTaBICHHUE O TEeNsIX, 00 o0mIeit cTpareruu 00ydeHus,
BOCIIUTAHUS M Pa3BUTUS OOYyYalOIIUXCS CcpeacTBaMU YydeOHOro mpenmera «buonorus»,
onpezenseT o0sg3aTeNbHOE MPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpY, pachpeleieHHue o
paszenaMm W TeMaM, PEKOMEHAYEMYIO IMOCIEeIOBAaTEIbHOCTh M3YYCHHs Y4eOHOTO MarepHaia C
Y4ETOM MEXKIIPEAMETHBIX M BHYTPHUIIPEIMETHBIX CBSI3CH, JJOTUKH 00pPa30BaTEIBHOIO IMPOIIecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYarouXCs.

B mnporpamme 1o OHONOTMU TakKe YYHUTHIBAIOTCA TpPeOOBaHUSA K IJIAHUPYEMbBIM
JUYHOCTHBIM, METANPEJIMETHBIM M MPEIAMETHBIM pe3ylibTaTaM O0ydeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN AEATEIbHOCTH/ydeOHBIX IeHCTBUN 00y4Yaromuxcs 1mo
OCBOEGHUIO COJIepP KaHUs OMOJIOTHYECKOr0 00pa3oBaHUsl.

B nporpamme mo Ouwonoruu (10 kmacca, 6a30BbIi YpPOBEHb) peaNM30BaH IPUHIIUIL
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojormw, Oiarojapss dYemMy B HEH MPOCMAaTpPHBAETCS
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHHM, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMi  JIMYHOCTH, OSKOJOTHYECKOTO  MBIILICHUS,
MPEJCTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpYKaromei
npupoHoii cpene. [losTomy HapsAy ¢ U3ydeHHEM O0IIEOMOIOTHYECKUX TEOPUH, a TaKKe 3HAHUHN
O CTPOCHHWH HUBBIX CHCTEM pA3HOTO paHTa W CYINHOCTH OCHOBHBIX IMPOTEKAMIIUX B HHUX
MPOIIECCOB B TPOrpaMMe MO OMOJIOTHH YI€JIeHO BHUMAHUE UCIIOJIb30BAHUIO MOTYUYEHHBIX 3HAHUHN
B TIOBCEIHEBHOM JKM3HM JUIsl PEIICHUs MNPHUKIATHBIX 337ad, B TOM YHCTE: MPOPUIAKTHKU
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJOBEKAa, MEAWKO-TEHETHYECKOTO  KOHCYJIBTHPOBAHHMS,
000CHOBaHHS PKOJOTHUYECKH IEIeCO00pPa3HOr0 MOBEICHUS B OKpYXKAIOIIeH MPUPOIHON cpere,
aHaM3a BIMSHUS XO3AHCTBEHHOM [EATENHHOCTH YENOBEKAa Ha COCTOSHHE MPUPOTHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHWJICHHE BHUMAHHs K MPUKIATHONW HAMPABICHHOCTH y4eOHOTO
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTUMOCTHIO OOECTICUeHHsI YCIOBUHM Ul pEeIIeHUs
OJTHOW W3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOro 00pa3oBaHus, KOTOpask MpeAroiaraet
dbopMupoBaHHe Yy OOYYarOIIMXCS CIOCOOHOCTH aganTHPOBAThCS K H3MEHEHHUSM JTUHAMUYHO
Pa3BUBAIOIIETOCS] COBPEMEHHOI'O MHpA.

buonoruss Ha ypoBHe cpemHero oOmero oOpa3oBaHUsS 3aHUMaeT BakHoe mecto. OHa
oOecrieunBaeT (QopMUpOBaHUE y OOydYaloOIIUXCs MPEICTABICHUNH O HAy4yHOM KapTHHE MMHpa,
pacmupsieT 1 0000IIaeT 3HaHUS O JKUBOW MPUPOJE, e€ OTINIUTEIBHBIX MPU3HAKAX — YPOBHEBOM
OpTaHHW3aIllMi W OHBOJIOLUU, CO3MaET YCIOBUSA JUISA: TO3HAHUS 3aKOHOB JKUBOH MPUPOIBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe30macHOro ooOpasa
’KHU3HU, SKOJIOTUIECKOT'O MBIIIJICHHSI, IEHHOCTHOTO OTHOIIECHUS K )KHBOW MIPHPOJIC U YETIOBEKY.

Bonpimoe 3HaueHwe OWONOTHS UMEET TaKXkKe /s PEIIeHUs BOCIUTATENBHBIX H
pa3BUBAIOIIMX 33Ja4 CpeHero oouiero oopa3oBaHus, CoUanu3au odyJaromuxcs. M3ydenne
OMOJIOTHH 00eCIIeYMBACT YCIOBUS JIJIsT POPMHUPOBAHUS HHTEIUICKTYAIBHBIX, KOMMYHHUKAITHOHHBIX
1 WHGOOPMAIMOHHBIX HABBIKOB, JCTCTHUECKOH KYJIBTYphI, CIIOCOOCTBYET HMHTETPAIlUN
OMOJIOTUYECKUX 3HAHUHN C TPEJCTABIICHUSAMU W3 JIPYTMX YYeOHBIX MPEIMETOB, B YACTHOCTH,



busuku, xumuu U reorpaduu. HazBanHbIe MONOXKEHUS O MpeIHA3HAYCHUH YYeOHOTO MpeameTa
«buonorus» coCTaBIIA OCHOBY IS OTIPEIEIICHHS ITOAXO0/I0B K 0TOOPY U CTPYKTYPHUPOBAHUIO €TI0
COJIepIKaHUsl, IPEJCTABICHHOTO B IIPOTPaMMe 110 OMOJIOTHH.

Ot60p conepkanus yaeOHOTO npeamMera «bruonorusy» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIIMHA KYJIBTYPOCOOOPa3HOTO MOAX0Aa, B COOTBETCTBUU C KOTOPHIM O0YyYarouiuecs MOKHBI
OCBOUTH 3HAHUS U YMCHHS, 3HAYMMBbIC JUIsI (POPMUPOBAHUS OOIICH KYIbTYpHI, OMPEACIISIONIIE
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCETHEBHOM JKM3HHU W MPAKTHYECKOU JaesTeIbHOCTH. Oco00e MECTO B ATOM cHUCTEeMe 3HAHUU
3aHUMAIOT DJIEMEHTHI COJACPI)KaHUs, KOTOpBhIE CIy)KaT OCHOBOM i (opmMupoBaHUs
NPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAy4YHOW KapTUHE MHpa M IEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIOIIMX T'YMaHU3AIUN OHOJIOTHYECKOro 00pa3oBaHUs.

CTpyKTypHpOBaHHUE COJEP)KaHHMs ydyeOHOTO Marepuaja B MporpaMMe IO OWOJIOTHH
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUM 00 OTIMUMTEIBHBIX OCOOCHHOCTSIX
YKUBOM MPUPO/IBI, 0 €€ YPOBHEBOW OPraHU3aIlMU U SBOJIONNH. B COOTBETCTBUU € 3TUM B CTPYKTYype
yaeOHoro npeamera «bruoIoTHs BBIACIECHBI CICAYIOIMNE COAepKaTeNbHble TuHun: «buonorus
KaKk Hayka. MeToJlbl Hay4yHOTro Mo3HaHusm», «Kierka kak Ouonornyeckas cucremay, «Opranusm
KaK OMOJI0ru4ecKas CUCTEMAY.

Leny um3ydenuss yuebHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJAJCHHUE
O00yJalOIUMHUCS 3HAHUSAMH O CTPYKTYPHO-(YHKIIMOHAIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOIB30BaTh 3TU 3HAHMSI JJIsl TPAMOTHBIX JIEHCTBHI B
OTHOIIICHUH OOBEKTOB JKMBOU MPUPOJIBI M PEIICHUS PA3IUYHBIX KHU3HEHHBIX MPOOJIEM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buosorusi» Ha 0a30BOM YpOBHE
00ecreunBaeTCs peleHrueM CIeAYIOMMX 3a/1a4:

OCBOEHHUE 00YJAIOIIUMHUCS CUCTEMbI 3HAHUN 0 OMOJIOTHYECKUX TEOPUSIX, YUCHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, [paBWIaX, CIYXKaluX OCHOBOM ansi  (QopMUpOBaHUs
MPEACTABICHU O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpPA, O METOJaX HAyYHOTrO TIO3HAHUS,
CTPOCHHHM, MHOTOO0OpPa3MU M OCOOCHHOCTSIX KHUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHHU3allvu,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHrue y 0OOYyYaroOIIMXCs MMO3HABATEIbHBIX, MHTEIJIEKTYalbHBIX W TBOPUYECKHUX
CITOCOOHOCTEN B MPOIECCe aHAIW3a JTAHHBIX O MYTAX Pa3BUTHSA B OMOJIOTMHM HAaYYHBIX B3IJISI/IOB,
UJIEN ¥ TIOJIX0/I0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIiu;

CTaHOBIIEHHE Yy OOydYaromuxcsi oOIe KyabTyphl, (QYHKIHOHAIBHON TIpamMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OIEHUBATH SBICHUS OKPYXKAIOIIETO MUpPA KUBOW MPUPOIBI HA
OCHOBAHUU 3HAHWM U ONBITA, TTOJYYCHHBIX TTPU U3YYCHUH OUOJIOTHH;

dbopMupoBaHre y OOYYarOUIUXCS YMEHUW HWILTIOCTPUPOBATh 3HAYCHHE OMOJIOTMYECKHUX
3HAHUM B TMPAKTUYECKOW MAESITENTbHOCTH YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIMIIMHCKHX
TEXHOJIOTHI U arpoOHOTEXHOJIOTHIA;

BOCITUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHBOM MPUPOJIBI,
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUYECKUX HOPM MPHU MPOBEICHUN
OMOJIOTMUECKUX UCCIICIOBAHMIA;

OCO3HAaHHE [EHHOCTH OMOJOTHYECKMX 3HAHWN JUIsl TIOBBINICHUS YPOBHS SKOJOTHYECKOM
KYJBTYpPHI, 17151 GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHNE TPHOOPETEHHBIX 3HAHWW M YMEHUW B TIOBCEJIHEBHOM JKW3HH ISl OIEHKH
MOCNEACTBUI CBOEH NEATENhbHOCTH MO OTHOIICHHIO K OKpYXalollel cpene, COOCTBEHHOMY
3JI0pOBbI0, 0OOCHOBAHHE U COOIOICHHE Mep MPOPHUIAKTUKY 3a00TCBaAHHIA.

B cucreme cpennero oOmiero obpazoBanus «buosorusy, nzydaemasi Ha 6a30BOM YpPOBHE,
SABJISICTCSL 00S13aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJSIIUM B COCTAaB TMPEAMETHON o0iacTtu
«EcTecTBeHHO-HAYYHBIC TIPEIMETHI.



st u3ydeHust Ononoruu Ha 6a30BOM YpPOBHE cpeaHero obiiero oopazoBanus B 10 kiacce
— 68 yacoB (2 yaca B HE/IEIIIO).

COJAEP)KAHUE OBYYEHUA
10 KJIIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OHMOJIOTUM C OOLIECTBEHHBIMH, TEXHHUUYECKUMM U JPYTUMHU
€CTECTBEHHBIMH HaykaMu, ¢uiocoduei, 3THKOH, 3CTeTMKOM u mpaBoMm. Posp Ouosoruu B
(bopMHpPOBaHNN COBPEMEHHON Hay4YHOU KapTHHBI Mupa. CucremMa OMOIOTHYECKUX HaAYK.

MeToap! o3HaHMS )KUBOM MPUPOABI (HaOII0AeHUE, SKCIIEPUMEHT, OIMCAaHNe, H3MEpEHHE,
KJaccu(uKanus, MOIEJIMPOBAaHUE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX ).

JdemoHcTpaumuu:

IToprpersr: Y. lapsun, I'. Mennens, H. K. Konpros, k. Yorcon u @. Kpuk.

Tabmuubt 1 cxembl: «MeTObI TTO3HAHUS KUBOW PUPOIBD.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Xusble cucreMmpl (6MOCHCTEMBI) Kak IMpeaMeT Hu3ydeHus Ouosnoruu. OTiIMuYue >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPO/IBI.

CpolicTBa OumocucTteM © HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOYHBIM,  TKAaHEBBbIM, OPraHU3MEHHBIM,  MONYJALHUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumMu:

Tabmuubl u cxembl: «OCHOBHBIC TPHU3HAKH KHU3HU», «YPOBHH OpTaHU3AIMH KHUBOU
IIPUPOIBI».

Ob6opynoBanue: moaens Mojaekyisl JJHK.

Tema 3. XumMuvecKkuii cocTaB U CTPOCHHE KJIETKH.

XUMUYECKHUI COCTaB KJIETKH. XUMUYECKHE FJIEMEHThI: MAaKpO3JIEMEHThI, MUKPOIJIEMEHTHI.
Bona n MuHepanbpHbIE BELIECTBA.

@yHKIMM BOJABl U MHUHEpAJIbHBIX BellecTB B KieTke. [loanepikaHne OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHne 0€IKOB. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmble
U 3aMEHHMble AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOM
MOJIeKyJbl (TepBUYHAs, BTOPUYHAs, TPETHUYHAs M YETBEPTHYHAS CTPYKTypa). XHUMHUYECKHE
cBoMcTBa OenKkoB. buonornyeckue GyHKIMN OEITKOB.

®epMeHThl — Ouosiornyeckue kKarainuzaTopbl. CTpoeHue (epMeHTa: aKTHUBHBIA LIEHTD,
cyocrpatHas  crenuduuHocth. Kodepmentsl. Butamuubel.  Ominuuss  (epMEeHTOB  OT
HEOPraHUYECKUX KaTaJIn3aTOPOB.

YrneBoapl: MOHOCaxapuabl (TJTF0KO3a, pud03a U Je30KCHpr003a), Aucaxapuisl (caxaposa,
JAKTO3a) W TMOoJucaxapubl (Kpaxmai, TJIMKOTEH, IIeJUTI0I03a). buosnorndeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUrauuepuisl, Qochonunuael, crepouabl. [uapodmibHO-THAPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynkiuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OEIKOB U JUMHAOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JJTHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIIEMHOBBIX KUCIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne u ¢ynxunuun PHK. Bugst PHK. AT®: crpoenue u
GyHKIHH.

[{uronoruss — Hayka o kiuerke. Kilerounas teopusi — nmpumep B3aUMOJCHCTBHS UAEH U
(akTOB B HAYYHOM MMO3HAHUU. METO/IbI U3yUEHHSI KIICTKH.



Knetka kak nenoctHas xuBasi cuctema. OOmiye npu3Haky KJIETOK: 3aMKHYTasi Hapy»KHas
memOpana, mosiekynbl JIHK kak reneTnueckuil anmapat, CHCTeMa CUHTe3a Oeka.

Tunel KIETOK: 3yKapuoTHyeckas M Impokapuotuueckas. (OCOOEHHOCTH CTPOEHUs
MPOKapUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIIBHON, )KUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIC CTPYKTYpPhI KIETOK — KJICTOYHASs CTCHKA, TIMKOKAIUKC, MX (YHKIUH.
[Tna3maTtudeckas MeMOpana, e€ cBoicTBa W (QyHkmmu. lluTomnmasmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHoubl kietku: DI1C, anmapar ['onbmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHOMbI KJIETKHA: MUTOXOHIPUH, IIacTUAbL. [I[poncxoxaeHne MUTOXOHAPUN U iactul. Buasl
wiactua. HememOpaHHBIE OpPraHOWABI KIETKUA: PHUOOCOMBI, KJIETOYHBIH IICHTP, IICHTPHOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOUIOB KIETKH. BritoueHus.

SAnpo — perynsaTopHslif eHTp Ki1eTku. CTpoeHue spa: saepHas o000uKa, Kaproria3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHCcHOpT BEIECTB B KIIETKE.

JdemoHcTpaumMu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. Illneiinen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

[uarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW IPUPOJIEY,
«PacrnpeniesieHue XUMUYECKUX 3JIEMEHTOB B )KUBOW MPUPOAE.

Tabmunel u cxembl: «[lepuonuyeckas Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJBI BOJbI», «buocunres 6enka», «CTpoeHne MoieKyibl 6enka», «Ctpoenue pepmeHTay,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl ATD», «CtpoeHne 3ykapruoTHYECKOn
KkieTkn», «CTpoeHue XKUBOTHOM KiIeTKu», «CTpOeHUE pacTUTENbHOM KiIeTKu», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s1/Ipa KIETKU», «Y TIeBOAb», «JIMnuas».

O6opynoBaHue: CBETOBOW MHKPOCKOI, OOOpYAOBaHME HJisi MPOBEACHHUS HAOIIOICHHUIA,
WU3MEPEHHM, IKCIIEPUMEHTOB, MUKPOMPENApaThl PACTUTENBHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaboparopHas pabota Ne 1 «l3ydeHue KaTanUTUYECKON aKTHUBHOCTH (EPMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)».

JlabopaTtopHast pabota Ne 2 «M3yueHue cTpoeHus KJIETOK pAaCTEHUMN, )KUBOTHBIX U OaKTepuid
M0/ MUKPOCKOIIOM Ha FOTOBBIX MUKPOIIpENapaTax U UX OMHCAHUE.

JlabopaTtopHas padota Ne 3 «Ilna3zmMonu3 U aenaa3Mon3 B KJIETKaX KOKHUIIBI JIYKay

Tema 4. /KuzHeneATeJIbHOCTDH KJIETKH.

OOMeH BeIiecTB, WIH METa0ONu3M. ACCUMWIAIMS (TIACTHYECKU OOMEH) W
JTUCCUMUIIALINSA (PHEpreTuuecKuii 00OMeH) — IBe CTOPOHBI €IMHOTO Tpolecca Metabonusma. Poib
3aKOHOB COXPaHEHUS BEUIECTB U DYHEPTUU B MIOHUMAaHUH METa00IM3Ma.

Tumnber oOMena BemiecTB: aBTOTpOodHBIN U reTepoTpodHbii. Pons pepmeHTOoB B 00MEeHE
BEILECTB U MPEBPAIICHUHU SHEPTUU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas (as3el ¢dotocuHTe3a. Peakum (doTocuHTe3A.
D¢ dexTuBHOCTL (hoTOCHHTE3a. 3HAUYCHUE (POTOCHHTE3a IS KU3HH Ha 3emiie. Briusaue ycnoBuit
cpenbl Ha (OTOCHHTE3 U CTIOCOOBI MOBHITIICHUS €r0 TPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocHHTe3. XEeMOCHHTE3UPYIOIINe OaKTepuu. 3HAUCHHE XEMOCHHTe3a JUIsl KU3HU Ha
3emite.

DHepreTuyecknidi OoOMEH B  KJeTKe. PacmieruieHwe  BEIIeCTB,  BBIACICHHE U
aKKyMYJINPOBaHHME SHEPTUU B KJIETKE. DTarlbl s3Heprerndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KuciopoaHoe oOKucleHHWE, WIM  KJIETOYHOE JbixaHue. OKHUCIUTENIbHOE
docdopunupoBanre. IPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.



Peakimun marpuuHoro cuHTe3a. ['eHernueckas wuHpopmarus u JHK. Peamuzamus
TreHEeTH4eCKoi MHpopMau B KieTke. ['eHeTHUecKuil Ko M ero CBOWCTBa. TpaHCKpunuus —
matpuunblii cuHTe3 PHK. Tpancnsanus — 6unocunares 6enka. Dtanbl Tpancasiuuu. KonupoBanue
aMUHOKUCIOT. Poib pubocom B GuocunTese Oernka.

Hexkierounsie hopmbl sxu3HA — BUpYCHI. MicTopust oTkpeiTHs Bupycos (/1. 1. UBanoBckuii).
OcCOoOeHHOCTH CTpPOEHHsI M KM3HEHHOTO IHMKJIa BUpYcoB. bakrtepmodaru. bonmesnu pacrenuii,
KUBOTHBIX M UYEJIOBEKA, BhI3bIBacMble BUpycaMu. Bupyc mmmyHnoaedununra genosexka (BUY) —
Bo3Oyautens CIIMa. OOpaTHast TpaHCKpUIIMsS, peBepraza M HHTerpasza. lIpodwunakTuka
pacnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHUIA.

JdemoHcTpaumuu:

[Toptpetsr: H. K. Konbuos, /1. . Banosckuii, K. A. Tumupsizes.

Tabmupr  u cxembl: «Tunel  nutanus», «Metabomusm»,  «MUTOXOHAPHUSIY,
«OHepreTnueckuii oomMen», «Xmopormiact», «Dorocuntes», «Ctpoenue JJHK», «Ctpoenue u
¢yHKIMOHMpOBaHUEe reHa», «CuHre3 Oenka», «l'eHernueckuit  kon», «Bupyco»,
«bakrepnodarn», «Ctpoenne wu xu3HeHHbId 1mkin Bupyca CIIWM/la, OGaxrtepuodaray,
«Pemmukanmsa JJHK».

O6opynoBanue: monenu-anmuukanuu «Y apoenue JJHK u tpanckpunumsy», «buocuntes
Oenka», «CTpoeHue KIeTKn», Mojiens cTpykTypsl JJHK.

Tema 5. PazMHoOKeHHe U MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslii 1uKi, WM KU3HEHHBIM UK kieTku. MHTepdaza m mwuros. Ilponeccsl,
nporekaromue B untepdasze. Permmukanus — peaknus marpuunoro cunteza JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HAa0Op — KapuOTHUIl. JMIIOWIHBIMN W TarIOWAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuael. LluTonornueckre OCHOBBI Pa3MHOXKEHUS U MHJIMBUIYaJbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne knerkn —Muto3. Craguu muto3a. [Ipoueccsl, mpoucxoasiume Ha pa3HbIX CTaIusIX
MHTO3a. BHOJIOrMYEeCKHil CMBICT MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — allonTo3.

@DopMbI pa3MHOKEHUS OPraHU3MOB: Oecros0e U 1osioBoe. Bupl 6ecrnonoro pa3sMHOKeHUS:
JiefieHHe Ha/lBOe, MOYKOBAHHWE OJHO- W MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHHE, BEreTaTHBHOE
pa3MHOxeHue. ickyccTBeHHOE KJIOHUPOBAaHHUE OPraHU3MOB, €0 3HAUEHUE JUISl CEJIEKLIUU.

[TonoBo€ pa3MHOKEHUE, €T0 OTIIMYUS OT OECIIONOrO.

Meito3. Cranun Mmenosa. IIponecchsl, npoucxoadmmue Ha cragusx menosa. IloBeneHune
XpoMocoM B Meiio3e. KpoccuHrosep. buosnornueckuii CMbIC U 3HaUEHUE MEH03a.

["amerorenes — mpornecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losoBBIE Kene3bl:
CEMEHHHMKHU U sSMYHUKH. OOpa3oBaHME W Pa3BUTHE MOJOBBIX KJIETOK — ramMeT (CrnepMaTro3oup,
AlIEeKIeTka) — crepmaroreHe3 U oBoreHed. (OcCOOEHHOCTH CTpPOEHHs SHIEKIETOK H
cnepmaro3onioB. Omionorsopenue. [laprenorenes.

NunuBunyanpHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpUOTEHE3).
Otanbl 3MOPHOHAIBHOIO Pa3BUTHS Y MO3BOHOYHBIX KUBOTHBIX: JpOOJIEHHE, TacTpyssaius,
opranorenes. IloctamOpronanbHOe pa3BuTHE. THIBI TOCTAIMOPHOHATBLHOTO Pa3BUTH: MPSMOE,
HenpsiMoe (JIMYMHOYHOE). BriusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BBI3bIBaTh BPOXK/IEHHBIE YPOICTBA.

Poct u pa3zButue pacteHuii. OHTOre€He3 [IBETKOBOI'O PACTEHHS: CTPOCHUE CEMEHH, CTAIUHN
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmump! u cxembl: «DOpMbI pa3MHOKEHUS OPTaHU3MOBY, «/|BOWHOE OTUIOAOTBOpPEHUE Y
IIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pacTeHUI», «Jlenenne KIeTku OakTepuiny,
«CTpoeHue TOJOBBIX KIETOK», «CTpoeHue Xxpomocombl», «KierouHblil nukimy, «Pernmmkaius



JHK», «Mutos», «Meios», «IIpsimoe n HenpsiMoe pa3BUTHEY, «] 'aMeTOreHe3 y MIIEKOTTUTAIOIIUX
U yesioBekay, «OCHOBHBIE CTaJIMU OHTOTECHE3a.

OOGopynoBaHue: MHKPOCKOI, Mukpomnpenaparbl «CrepMaTro30ubl MIIEKOIUTAIOILIETOY,
«Slitiexnerka MiIeKonuTaromero», «Kapuokunes B KIeTkax KOpEeIKa JIyKa», MarHUTHAsE MOJIEIIb-
anmukanus «Jlenenne kinetkn», moaens JJHK, monens Meradasnoit XpoMoCOMBI.

JlabopaTopHble 1 NpaKkTHYeCKHE PAdOThI:

Jlaboparopuas pabora Ne 4 «HabmoieHne MUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKpOIIpenapaTaxy.

JlaboparopHas pabota NoS5 «l3ydyeHue cTpoeHHs] TOJIOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HaciieicTBEHHOCTbh M U3MEHYNBOCTH OPraHU3MOB.

[Ipenver u 3amaun reHeTukd. Mcropus pa3BuTus reHeTukd. Ponb muTonmoruu u
SMOPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKiag poccuiickux u 3apy0eKHbIX YUEHBIX B pa3BUTHE
reHeTuku. Meroapl TEeHETHKUA (THOPUIONOTUYECKUM, LHUTOTCHETHUYECKUN, MOJIEKYISIPHO-
reHeTudeckuii). OCHOBHBIC T€HETUYECKHE TTOHATHUS. | eHeTHYecKass CUMBOJIMKA, UCIIOJIb3yeMasi B
CXEeMax CKpellMBaHUH.

3aKOHOMEPHOCTH  HACJeIOBaHUS  NPU3HAKOB, ycTaHOBJIeHHble [. MeHaenem.
MonoruOpuaHoe CKpenBanue. 3aKoH eAMHO00pa3usi THOPUAOB MEPBOTO MmokoJieHus. [IpaBuio
JOMUHUPOBAHMUS. 3aKOH pacHICIUICHUs Npu3HakoB. [umore3a umctoThl ramer. [lomHoe u
HEMOJHOE JOMUHUPOBAHHUE.

JurubpunHoe CKpemMBaHHME. 3aKOH  HE3aBUCHMOTO  HACJEIOBAaHUS  MPU3HAKOB.
[{uTOoreHEeTHYEeCKHEe OCHOBBI JTUTHOPHIHOTO CKPEIIMBAHUS. AHAIU3UPYIONIEE CKPEIIMBaHUE.
Hcnonbp3oBaHne aHATM3UPYIOLIETO CKPEIMBAHMS IJIs1 ONIPEICTICHUs TEHOTHUITA OCOOH.

CuenneHHoe HacnefoBaHue mpusHakoB. Pabora T. Moprana mno cremieHHOMY
HACJIETOBaHHIO TeHOB. HapyliieHue cuenieHus reHoB B pe3ybTaTe KPOCCUHIOBEpPa.

XpOoMOCOMHasI TEOPHS HACIEACTBEHHOCTH. | eHeTHYECKHEe KapThI.

I'enetnka nosa. XpoMOCOMHOE OIpEAeNICHHE T0Jia. AYTOCOMBI M MOJOBBIE XPOMOCOMBI.
['omorameTHele M rereporaMeTHble OpraHu3Mbl. HacnemoBaHue NpPU3HAKOB, CIEIUIEHHBIX C
MOJIOM.

N3meHnunBOCTh. BUIbI N”3MEHUMBOCTH: HEHACIICICTBEHHAS M HACJIeACTBeHHas. Posib cpesbl
B HEHACIIEJCTBEHHON HW3MEHYMBOCTH. XapaKTEPUCTUKA MOJU(PUKANMOHHON HW3MEHUYUBOCTH.
BapuanuonHnslii psan v BapualonHas kpuBas. Hopma peakuuu npusnaka. KomndecTBeHHbIE U
KaueCTBEHHBIE PU3HAKU U UX HOopMa peaknuu. CBoicTBa MOAUPUKAIIMOHHONW N3MEHYMBOCTH.

HacnencTBenHas, wiM reHOTUIIMYECKAs, N3MEHUMBOCTh. KoMOMHATHBHAS M3MEHUYNBOCTb.
Meiio3 u MONOBOM mpolecc — OCHOBA KOMOMHATHBHOM W3MEHUMBOCTH. MyTallMOHHas
M3MEeHYNBOCTh. Kiaccudukamus myranuii: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacTtoTa U
MPUYMHBI MyTaluil. MyTtareHHbsle GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOM
m3menunBocty H. . BaBumnosa.

BresinepHas HacneCTBEHHOCTh U U3BMEHUHUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKU YeEJIOBEKa:
TreHealoTUYeCKUl, OJIM3HENOBbIM, IUTOTCHETUYECKUH, OHMOXUMHUYECKHHA, MOJEKYISIpPHO-
reHetudeckuii. CoBpeMEHHOE OIpeAeieHHe TEeHOTHUIIA: TIOJIHOTCHOMHOE CEKBEHHPOBAHME,
TEHOTHIUPOBaHKUE, B TOM yucie ¢ nomompio [1I[P-anamm3a. HacnencrBenHsie 3aboseBaHUs
YeloBeKa: TeHHbIe OOoNie3HH, OONE3HM ¢ HACIEICTBEHHON MpeapacroyioKeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaThueckue M TeHepaTHBHbIe MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHtIMTIBI 3M10pOBOTO O0pa3a >KU3HU, TUATHOCTUKH, TPO(PHIAKTUKHA U JICUEHUS TeHETUYECKHUX
Oose3Heil. MenuKo-TeHETHYECKOe KOHCYJIbTUPOBAHUE. 3HAUYECHHWE MEIUITMHCKOW TEHETHKU B
MPEIOTBPAIEHUH U JICUCHUH TeHETHISCKUX 3a00JIEBaHHI YeTTOBEKaA.



JdemoHcTpaumuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukon, H. B. Tumodees-
Pecosckuii, H. Y. BaBuios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEHIMBAHUE M €r0 IUTOTeHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro IMTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«durunOpunnoe ckpenuBanuey, «L[uTomorndeckue OCHOBBI ITUTHOPHUIHOTO CKPEHIMBAHHS,
«Mero3y, «B3auMoIeiCTBUE aJUIEIbHBIX T€HOBY, «] €HETUUECKUE KapThl PACTEHUM, J)KUBOTHBIX U
yenoBeka», «l'eHermka mnosa», «3aKOHOMEPHOCTH HACIEAOBAHMS, CLEIJIEHHOTO C IOJOMY,
«KapuoTunsl uyenoBeka M IKMBOTHBIX», «Buubl wusMenunBoctu», «MoaudukanmonHas
U3MEHUYUBOCTH», «HacnemnoBanue pesyc-dakropay, «['eHeTrka Tpymnmn KpoBu», «MyTamuoHHas
U3MEHYHBOCTbY.

Ob6opynoBanue: Monenu-anmiukauun «MoHoruOpuaHoe ckpemuBanue», «HemnomaHoe
JOMHUHHUpOBaHHE», «urubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHUKPOCKON H
MuKpornpenapar «{po3oduna» (Hopma, myrauuu GopMbl KpbUILEB U OKpacKu Teia), repbapuit
«I"opox moCceBHOW».

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

JlaboparopHas pabota Ne6 «l3yueHue pe3ynbTaToB MOHOTHOPHIHOTO U JUTUOPUHOTO
CKpELIUMBaHUS Y APO30(HIIBI HA TOTOBBIX MUKpOIIpEnapaTaxy.

Jlaboparopuas pabora Ne7 «3ydueHne Moau(UKAITMOHHON M3MEHYHUBOCTH, IMOCTPOCHHE
BApPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

Tema 7. Cesiekuust oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekiusi Kak Hayka W Ipoliecc. 3apokIeHUe CeJeKInH U AoMectukanus. Yuenne H. U.
BaBunoBa 0 1eHTpax NPOUCXOXKIECHUS W MHOrooOpasusi KyJIbTYpHBIX pacTteHuid. LleHTpsl
MIPOUCXO0KICHHS TOMAIIHUX )KUBOTHBIX. COpT, IOPO/A, LITAMM.

CoBpeMeHHbBIE METOJbI CelIeKIUU. MacCoBBIii U WHIAMBUAYAIbHBI OTOOPHI B CENEKLUU
pacreHuii U KUBOTHBIX. O1leHKa dKCTEphepa. bIM3KOpOoCTBEHHOE CKPEIIMBAHUE — WHOPHIMHT.
Uucras nuaust. CkpelluBaHue YuCThIX JIMHUM. ['eTepo3uc, unu rubpuanas cuna. HepoacteenHoe
CKpemuBaHue — ayropuauHr. OtganéHHas ruOpuguzanus U e€ ycnexu. VCKycCTBeHHBIN
MyTareHe3 M IMOJIYYeHUE MOJUILUIONAOB. JIOCTMKEHMS CeNeKUHWHU pACTEeHUM, >KUBOTHBIX H
MHUKPOOPTaHU3MOB.

buorexHomoruss Kak oOTpaciib MPOU3BOJCTBA. ['€HHAs WHXKEHEpHs. ITambl CO3JIaHH
pexombunantHot JIHK wu Tpancrenneix opranusmoB. Knerounas wumxkenepus. Knetounsie
KyJIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOKEHHE pacTeHui. KiioHupoBaHue BhICOKOMPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHMW3MOB. OKOJOTMYECKHMEe M dTudeckue mnpobiemsl. MO -
TEHETUYECKU MOAU(PUIIUPOBAHHBIE OPTAHU3MBI.

JeMoHcTpanuu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®. NBaHos.

Tabmumpl u cxembl: Kapta «lleHTpBI TMPOMCXOXKACHHS W MHOT000paswsi KyJbTYPHBIX
pacteHui», «Ilopoapl qOMaNIHUX >KMUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHHi», «OTnanéHHas
rubpuam3amusy, «Paboter akagemuka M. @. HWBanoBay, «[lomummounnus», «OOBEKTHI
OounorexHonorun», «Kinerounele KylnbTypbl U KIOHHUpOBaHUEY», «KOHCTpyHpoBaHHE M TEPEHOC
TE€HOB, XPOMOCOM).

OOGopynoBaHue: MYJS KU TUIOAOB W KOPHETUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035IIICTBEHHBIE PACTECHUS.



IIVNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 10 BUOJIOT U HA
BA30BOM YPOBHE CPEJHEI'O OBIHIEI'O OBPA3OBAHUA

Cormacho ®I'OC COQO, ycraHaBnuBarOTCs TpeOOBaHUS K pE3yJlbTaTaM OCBOCHHS
00y4aroIMUMUCs NPOrpaMM CpegHero oouiero oOpa3oBaHus: JIMYHOCTHBIM, METAIIPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType NMUYHOCTHBIX pE3yJIbTaTOB OCBOEHHMs IpenMera «buonorus» BblIEIEHBI
CIIEAYIOIIME  COCTAaBJIAIOIIME: OCO3HAHUE OOYHYaIOUIMMHUCA  POCCHHCKOM  IpakJaHCKOH
UJEHTUYHOCTH — TOTOBHOCTM K CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOIpPENEIEHHUIO,
HAJIMYMEe MOTHUBALMU K OOyYeHHUIO OHOIOTWH, IIeJICHANpaBIEHHOE pPAa3BUTHE BHYTPECHHHUX
yOeXAeHUI JIMYHOCTU HAa OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUYECKUX TPaJWLUN pa3BUTHUS
OMOJIOrNYECKOr0 3HaHUs, TOTOBHOCTh U CIIOCOOHOCTh 00Y4aoLUXCsl PYKOBOJICTBOBAThLCS B CBOEH
JeSITeIbHOCTH LIEHHOCTHO-CMBICJIOBBIMM YCTAHOBKAaMM, HPUCYIIMMHU CHCTEME OMOJIOrMYECKOro
00pa3oBaHMsl, HAJIMYUE KOJIOTUYECKOTO MPAaBOCO3HAHMS, CHIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTH
JKU3HEHHBIE IJIaHbl.

JIMuHOCTHBIE pPE3yNbTaThl OCBOCHMs NpeaMeTa «buonorus» NOCTUrarTCs B €AMHCTBE
y4eOHOIl W BOCHUTATENbHOM JESITEIbHOCTH B COOTBETCTBUM C TPATULMOHHBIMU POCCHUHCKHUMU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMU U JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMU B
oOuiecTBe MpaBUJIaMH UM HOPMaMH IOBEAEHUS M CIIOCOOCTBYIOT IpoIeccaM CaMOIIO3HAHUS,
CaMOBOCIIUTaHMUsI M CaMOPA3BUTHUS, PAa3BUTUS BHYTPEHHEH MO3MLMHU JMYHOCTH, MAaTPUOTHU3MA,
YBaKEHHs K 3aKOHY M IIPABONOPSIKY, YEJOBEKY TPYAa U CTaplieMy MOKOJIEHHIO, B3aUMHOIO
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIE€QUI0O W  TpaJulusaM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEN Cpee.

JIMuHOCTHBIE pe3yJabTaThl OCBOEHUS y4eOHOro npenmMera «buonorus» IOKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTh O0YYaroLIUXCsl PYKOBOJICTBOBATHCS C(OPMHPOBAHHOM BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAlil, MO3UTHUBHBIX BHYTPEHHUX
yOeXAeHUH, COOTBETCTBYIOUIMX TPAJAMLIMOHHBIM ILIEHHOCTSIM  pPOCCHIICKOro  oOIIecTBa,
paclIupeHHe KU3HEHHOTO OIBITa U ONbITA AEATEIBHOCTH B IIPOLIECCE PEAM3ALMM OCHOBHBIX
HarpaBJIeHUH BOCIUTATEIbHOM JeSITeIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMHM 00ydYarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WIE€HA POCCUICKOro 00I1eCTBa;

OCO3HaHME CBOMX KOHCTHUTYLIMOHHBIX MpaB M OO0S3aHHOCTEH, YBa)KEHHUE 3aKOHA U
IIPABOIOPSAJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH NIE€ATEIBHOCTHU MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U ITO3HABATENIbHBIX 33124, BBHINOJIHEHUN OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpeNeNiATh COOCTBEHHYIO TMO3MIMIO 110 OTHOLICHHIO K SIBJICHUSAM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHME YUYUThIBaTh B CBOMX JEMCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUSA JIOJIEH ¢ pa3HBIMU YOKICHUSMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAIbHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBINIOJHEHUS Y4eOHBIX,
MO3HABATENIbHBIX M UCCIEOBATEIbCKUX 3aJla4, YBAXXUTEIHHOIO OTHOLIECHUS K MHEHHIO
OTIIOHEHTOB MPU 0OCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTHYECKOTO CO/IEPIKAHMS;

TOTOBHOCTb K TYMaHUTapHO! U BOJIOHTEPCKOM JIEATEIBHOCTH;

2) IaTPMOTHYECKOI0 BOCIIMTAHMSA:



c(hOpMUPOBAHHOCTh POCCUNCKON TPAKIAHCKON HICHTUIYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PonMHON, TrOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOl A3BIK U KYJIBTYpPY, MPOILJIOE U HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K TPUPOJHOMY HACIEIUIO U TAMATHUKAM PUPO/IbI, JOCTHIKEHHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYJIE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBIICHUE U pAa3BUTHE OUOJIOTHH,
MOHMMAHUS 3HAYeHUsT OWOJOTMHM B TO3HAHWM 33aKOHOB MPHUPOJBI, B JKU3HH 4YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTb K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSL:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUKCKOr0 HApOAa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEICHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAITUIO U PUHUMATh OCO3HAHHBIC PEIICHHS], OPUCHTUPYSICh HA
MOPaJIbHO-HPABCTBEHHBIE HOPMBI M [ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOUIEHUE K CBOMM POAMTEIISAM, CO3JaHUIO0 CEMbU Ha OCHOBE OCO3HAHHOTO
MIPUHSATHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULUAMU HapoaoB Poccuu;

4) 3cTeTUYECKOr0 BOCTIMTAHMS:

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA;

MOHUMaHNE YMOITMOHAJILHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBISATH
KaueCcTBa TBOPYECKOM JIMUHOCTH;

5) ¢usuyeckoro BoOCHMTAHHMS, (POPMHPOBAHHUA  KYJIbTYPbI 3J0POBbS H
IMOLMOHAJIBLHOIO 0JIAronoJay4us:

MOHUMaHWE W pealin3alus 3I0pOBOro U 0e30MacHOro obpasa KU3HU (30pOBOE MUTAHUE,
coOI0fieHre TUTUEHHYECKHUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perynspHas (Qu3nyeckas aKTHBHOCTH), OEpEeKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

MOHUMAaHWE IIEHHOCTH TIpaBUJ WHIAWBUIYAIBHOTO M KOJUIEKTHBHOTO ©0€30MacHOTo
MOBEJEHUS B CUTYalUsX, YTPOKAIOIIUX 3OPOBbIO U JKU3HU JIIOACH;

OCO3HaHHE TOCIEACTBHM M HEMPHUATHS BPEIHBIX MpPUBBIYEK (YHMOTPEOJCHUS aTKOTOJs,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYIY, OCO3HaHKE IIEHHOCTH MacTepCcTBa, TPYA0I00ueE;

TOTOBHOCTb K aKTUBHOM J€ATEIBHOCTH TEXHOJIOTMYECKON 1 COLIMANIbHON HAIPaBIEHHOCTH,
CITOCOOHOCTH UHUITMUPOBATH, INIAHUPOBATH U CAMOCTOSTEIIHHO BBITIOJIHATH TaKyIO JIEATeTbHOCTS;

WHTEpPEC K Pa3Iu4HbIM cepaM TMpodecCHOHATBHON NeATeIbHOCTH, YMEHUE COBEpIIaTh
OCO3HAHHBII BBIOOp OyayIieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbL;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa3oBaHHUIO M CaMOOOpPA30BaHUIO HA MPOTSHKEHUU BCei
KU3HU,

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTMUYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emIie,
OCHOBE €€ CYILLECTBOBAHHS;

MOBBIIICHHE YPOBHS SKOJOTUYECKOW KYJIBTYpHI: NMPUOOPETEHHE OTBITa TUTAHHUPOBAHUS
MOCTYIIKOB M OLIEHKH WX BO3MOYKHBIX TIOCIICJICTBUM JIJISI OKPYXKAIOIMIEH CPEIbl;

OCO3HAHUE TJIO0ABHOTO XapaKkTepa KOJIOTHIYECKUX MPOOJIeM U MyTeH X PEIICHHS;



CIIOCOOHOCTH UCMOJIBb30BaTh MpUOOpeTaeMble MpU W3YUEHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU PEIICHUH MpOoOJieM, CBS3aHHBIX C paIlMOHAIBHBIM MPHPOIONOIB30BaHUEM (COOIOCHHE
IIPaBWJI IIOBEJIEHUS B INPUPOJE, HAIpPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, Onochepsl);

AKTHUBHOE HEINpUATUE JEHCTBHUM, NPUHOCAILIMX BpEN OKPYKAIOUIEH NPUPOIHON cpene,
YMEHHUE TPOTHO3MPOBATH HEOJIATONPHUITHBIE YKOJIOTUYECKHE MOCIECICTBUS MPEANPHHUMACMBIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJU4ME Pa3BUTOTO HKOJOTMYECKOTO MBIIIIEHUS, SKOJOTMYECKON KYJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
[I03HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAJIBbHOW IPAKTUKE, TOTOBHOCTU K YYACTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTUUECKOM HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUSL HAayKd M OOILIECTBEHHOM MpaKTUKU, OCHOBAHHOIO Ha JHallore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPILEHCTBOBAHUE S3bIKOBOM M UNTATEIBCKON KYJIbTYPbI KaK CPEJICTBA B3AUMOJICHCTBHS
MEXIY JI0JIbMU U ITO3HAHUS MUDA;

NOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
palMOHAIILHOTO HAYYHOTO MBIIIICHHS, CO3JaHUN LIEIIOCTHOTO MPEICTABICHHUS 00 OKPYKaIOLIeM
MUpEe Kak O €IWHCTBE IMPHUPOAbI, 4YelOBeKa M OOIIeCTBa, B MO3HAHUHM MPUPOIHBIX
3aKOHOMEPHOCTEH U peleHnH MpoOaeM coXpaHeHHs MPUPOTHOTO PAaBHOBECHS,;

yOeXKIEHHOCTh B 3HAYUMOCTH OHMOJIOTUW IS COBPEMEHHOW IMBHIIM3AIMU: 00ECIICUCHUS
HOBOT'O YpPOBHSI Pa3BUTHS MEIULMHBI, CO3AaHUE NEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOaeMbl Pa3BUTHS Y€JIOBEUECTBA, MMOMCKA MyTel BBIXOAA U3 II100AbHBIX
9KOJIOTHYECKHX MPOoOJieM U 00ecrieueHus nepexoa K yCTOWYMBOMY Pa3BUTHIO, PALIMOHAIBHOMY
HCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJyYEHUU OMOJOTMYECKHX 3HAHUU B LIEJISAX MOBBIIMICHUS 00Ien
KYJIbTYpPbI, €CTECTBEHHO-HAyYHOW T'PaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIIMOHAIbHON
IpPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoit npu U3y4eHuu ONOIOTHH;

MOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJy4aeMble 3HAHUS Ul aHaiu3a U OOBSICHEHWS SBJICHUUN
OKPYXKAIOIIeT0 MHUpPa M MPOUCXOIANIMX B HEM H3MEHEHUH, YMEHHUE JenaTh OO0OCHOBAaHHBIC
3aKJTIOYEHHUS HA OCHOBE HAy4HbIX (DaKTOB W HMMEIOIIMXCS JAaHHBIX C LEJbI0 TONy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHMS JJs pelleHus
po0JieM B peambHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HAaHHE IIEHHOCTH HAy4YHOH N€ATEIbHOCTH, TOTOBHOCTh OCYILECTBIATh MPOEKTHYIO U
HCCJIEIOBATENBCKYIO ASITEIbHOCTh HHAUBUIAYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMpPEpPHIBHOMY 00pa3oBaHUI0 M €aMOOOpPa30BaHHUIO, K
AKTUBHOMY TIONYYEHHUIO HOBBIX 3HAaHUU 1O OHOJOTUU B COOTBETCTBHH C JKU3HEHHBIMU
NOTPeOHOCTAMH.

METANPEIMETHBIE PE3YJIbTATBI
MertarnpeMeTHbIE pe3ylbTaThl OCBOEGHHUS YyueOHOro mpeamera «buonorusy BKIIOUYAIOT:

3HaYMMble Ui (OPMHPOBAHUS MMPOBO33PEHHSI OOYYAIOIIMXCS  MEKIUCHUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAOIIME [IEJIOCTHOCTh HAYYHON KapTHHBI MUpa
U crienu(uKy METOJ/I0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTUS,
SBJICHHE, TpOIecC, CHCTeMa, HAayuHbId (DaKkT, MPUHIUIM, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeoBaHue, HaONIoeHNe, U3MEpEeHHe, HKCIEPUMEHT M JPYrux), YHHUBEpCaJlbHbIE



ydeOHbIe JeHCTBUA (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYIATHBHBIC), 00CCIICUMBAIONINE
dbopMupoBaHre (PYHKIIMOHAIBHON TPaMOTHOCTH U COIMAILHOW KOMIIETEHIIUH OOYYaroIIuXcs,
CHOCOOHOCTh o0yJaromuxcs HCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUTUTHNHAPHBIC,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCaJlbHble Yy4eOHBIC MICHCTBHS B IO3HABATEIBHOM U
COLIMAJILHOM MPaKTHKE.

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOSHUSI MPOTPAMMBI CPEIHEro oO0Iero oOpa3oBaHUS
JIOJIKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU MO3HABATEIbHBIMH AelCTBUSIMMU:

1) 6a3oBbIe JOrHYECKHeE AeHCTBHS:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aKTyallU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIIOJIb30BATh MPU OCBOCHUH 3HAHUN MPUEMBI JJOTMYECKOT0 MBILIUICHHUS (aHaIN3a, CHHTE3a,
CpaBHEHHUS, KiIacCH(pUKAIKMKU, OOOOIIECHHUS), PACKPHIBATh CMBICT OHOJOTHMUYECKHX ITOHATHN
(BBIICIATH UX XapaKTePHbIC MPU3HAKH, YCTAHABIMBATH CBSI3U C IPYTUMHU ITOHSATHSIMU );

OTIPE/ICIIATh IEMH JEATEIHHOCTH, 3ajaBas NapaMeTpbl W KPUTEPUH WX JOCTHIKCHHS,
COOTHOCHUTD PE3yIbTaThl AEITEIbHOCTHU C MOCTABICHHBIMU IIENISIMU;

UCIOJIb30BaTh OMOJIOTHMYECKHUE MOHSATHUS Ui OObsACHEHUs (AKTOB M SBJICHUN KUBOM
TIPUPOJIBI;

CTPOUTH JIOTHYECKHUE PACCYXICHHUSI (HHTYKTUBHBIC, ISTYKTUBHBIC, TIO AHAJIOTHH ), BBISBIIATH
3aKOHOMEPHOCTH M MPOTHUBOPEUHSI B PACCMATPUBAEMBIX SBICHUSX, (OPMYIUPOBATH BBHIBOJABI U
3aKIJIIOUCHUS;

MPUMEHSTh CXEMHO-MOJICIBHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBCHHBIX CBS3CH U
OTHOIIIEHUN B M3y4YaeMbIX OMOJOTUYECKUX OOBEKTaX, a TAKKe MPOTUBOPEUYMM PAa3HOTO POJa,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMALMOHHBIX HUCTOUHUKAX;

pa3pabaThIBaTh IUIAH PEHICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
¥ HEMaTepUATBHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JEATCIHHOCTH, OIEHUBATH COOTBETCTBUE PE3YJIbTATOB IIENISIM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITENTbHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPa0OTy B YCJIOBHUSX pPEaTbHOT0, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BHBaTh KPEATUBHOE MBITIICHUE ITPU PEIICHUH KU3HCHHBIX TTPOOJIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IeHCTBHSI:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIENOBATENFCKON U MPOEKTHOUW AESITeNbHOCTH, HaBbIKAMU
paspenieHus mpodIieM, CITOCOOHOCTRI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJ/IOB
pEIICHHS TPAKTUICCKHUX 33a9, TPUMEHECHUIO Pa3IMYIHBIX METOJIOB IIO3HAHWS;

UCIIONIb30BAaTh PA3JMYHbIE BHUABI ACSITENBHOCTH IO TMOJYYEHHUIO HOBOTO 3HAHUA, €ro
WHTEPIIPETAIIMH, TTPEOOPA30BAHUI0 U MPUMEHEHHIO B yYYEOHBIX CHUTYallMsIX, B TOM YHUCIE MPHU
CO3/IaHUH YUCOHBIX M COITHATBHBIX TPOSKTOB;

(dbopMUPOBATh HAYYHBIA THI MBIIIICHUS, BIAJACTh HAYIHOW TEPMUHOJIOTHEH, KIFOYCBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30OBaTENbHON NEATEIHHOCTH U
KU3HECHHBIX CHTYAIIHSIX;

BBISBJISITH TPUIMHHO-CIICJICTBCHHBIC CBSI3M W aKTyaJIM3WpPOBaTh 3ajady, BBIJABUTATH
TUTOTE3Y €€ pelIeHus, HAXOAUTh apTyMEHTHI JUI JOKa3aTelIbCTBAa CBOMX YTBEPK/IEHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

AHATM3UPOBATH IMOJTYICHHBIE B X0JIC PEIICHHS 3a]1a9H PE3YJIbTaThl, KPUTHUECKU OIICHUBATh
UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MECHEHUE B HOBBIX YCIIOBUSX;

JTaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIICHUBATh IPUOOPETEHHBIN OITBIT,



OCYILECTBIIATh 1IEJICHANPABICHHBIN MOMCK NEPEHOCAa CPEACTB U CIOCOOOB IEWCTBUS B
po(hecCHOHATLHYIO CPEey;

yMETh TIEPEHOCUTHh 3HAHMS B  TIO3HABATEIBHYID M  MPAKTHUYECKYI0  00IacTH
KU3HEJCATECIIBHOCTH;

YMETb MHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00acTel;

BBIIBUTaTh HOBBIE HJEH, IpEAJararb OPUTMHAJIbHBIE MOAXOABl U PELIEHMs, CTaBUTh
Ipo0JIEMBI U 3a/1a4H, JOIYCKAIOLIUE aJbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBAThCSI B PA3JIMUHBIX MCTOUYHUKAX HMH(pOpMalMU (TEKCTe y4eOHOro nocoows,
HAy4YHO-IIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApSX U CIPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBAaTh HH(POPMALUIO PA3TUYHBIX BHIOB U (HOpM
IIPEJICTaBICHUs], KPUTHYECKH OLEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEYUBOCTS;

(GopMynupoBaTh 3anpOChl M INPUMEHATh Pa3JIMYHbIE METOAbI NPHU IOMCKE U OTOOpe
Ounonoruveckoi HHGOpPMaIUU, HEOOXOUMOH JIJIsl BBITOJIHCHUS YUSOHBIX 3a/1a4;

nproOpeTaTh ONBIT KCHOJIB30BAHUA HH(POPMAMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEPUICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOIb30BAHMSI PA3JIUYHbBIX [IOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMaJbHYIO (OpMYy NpeACTaBICHUS OHOIOrMYECKON
uHpopManuu (CXxembl, TpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTroe);

UCTIOJIb30BaTh HAYYHBIN S3bIK B KAauecTBE CpEACTBAa MpH paboTe ¢ OHOIOTHYECKOM
uHpopMaLrell: IPUMEHATh XUMHUYECKUE, (PU3MUECKUe M MaTeMaTU4ecKHe 3HAKHM M CHMBOJIBL,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, MCIIOJIb30BaTh U IMPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIAJCTh HABBIKAMU PACIO3HABAHUS H 3alMTHl WHpOpMaNuU, HHHOPMAITHOHHOK
0€3011aCHOCTH JTMYHOCTH.

OsiajeHne yHUBePCaAJIbLHBIMA KOMMYHHKATHBHBIMH e CTBHAMM:

1) obuenmue:

OCYIIECTBIISITh KOMMYHUKAIIMN BO BCEX cepax >KM3HU, AKTUBHO y4acTBOBaTh B JHAJIOre
WIN JIUCKYCCUU TI0 CYLIECTBY 00CYXJIaeMoll TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKa3bIBATh
CYKIECHHSI OTHOCUTEJIBHO BBINIOJHEHMS MpEeAIaraéMoi 3ajJadd, Y4MTBIBaTh MHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YUaCTHUKOB JHAJIOTa WIN JUCKYCCUN);

pacno3HaBaTh HeBepOasibHblE cpencTBa OOLIEHHS, MOHUMAaTh 3HAUYEHUE COLHUAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(QJIMKTHBIX CUTYallui, YMETh CMAr4aTh KOH(IMUKTHI U
BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU cIOcoOaMU OOIIEHUS M B3aMMOJCHCTBUS, MOHMMATh HaMepeHUs
JIPYTUX JIOAEH, MPOSBIATh YBAXKUTEIbHOE OTHOLIEHHE K COOECeIHUKY U B KOPPEKTHOHM (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHMS C HCIIOJIB30BAHHUEM SI3BIKOBBIX
CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

NOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
peleHn OMOIOTNYeCcKOi MpoOsieMbl, 000CHOBBIBaTh HEOOXOAUMOCTh PUMEHEHHUS TPYIIOBBIX
¢dbopM B3auMOAEMCTBUSI TP pELICHUH yueOHOU 3a1auH;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HWHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPraHHU30BbIBaTH M KOOPAMHUPOBATH
JIEHCTBHSI 110 €€ JOCTHKEHHIO: COCTABIIATH IUIaH JEHCTBHAN, pPACTIPENEIATh PO ¢ YYETOM MHEHHI
YY9aCTHUKOB, 00CYX/IaTh pe3yabTaThl COBMECTHOU PabOTHI;



OLICHMBATh KaY€CTBO CBOETO BKJIAJa U KaXXJOr0 y4aCTHHKA KOMaHbl B OOIIUH pe3ylbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTb HOBbIE IIPOEKTHI, OLIEHWBATHh WAEU C NO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYHMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETUYECKOE TIOBEICHUE B PAa3IMUHBIX CHUTYyallHsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OsiaieHHe YHHBEPCAJbHBIMHU PeryITHBHBIMH J1eHCTBUSIMH:

1) camoopranu3amusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS [Js BBIABICHUS NpPoOJEeM M UX pelIeHus B
KU3HEHHBIX M YUC€OHBIX CUTYaIHsX;

BBIOMPATh Ha OCHOBE OMOJOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOHMX
JNEHCTBUSAX M MOCTYIMKaX IO OTHOIIEHHUIO K >XKMBOW MPHUPOJAE, CBOEMY 3J0POBBIO U 30POBBIO
OKPYKAIOIIHX;

CaMOCTOSITENIbHO OCYILLECTBIISITh IO3HABATEIbHYIO JESATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh W (OPMYITUPOBATH COOCTBEHHBIC 3aJadyd B O00pa30BaTCIILHON JEATEIBHOCTH U
JKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs] MPoOIeMbl C YUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEAIOUTEHUII;

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEILICHHE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CHOCcOOCTBOBATH (POPMUPOBAHHIO M TIPOSIBICHUIO IMPOKOH APYIUIIMH B PA3HBIX 00JaCTAX
3HAHUU, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAESTEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3Y/IbTATOB LEIISIM;

BJIaJIETh HAaBBIKAMU MO3HABATEJIbHON pedIeKCHN KaK OCO3HAHUS COBEpIIAEMBIX NeHCTBUI
U MBICIIUTENIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMM, HCIOIB30BATh MPUEMBI pedIieKCUU
JUISL OLICHKU CUTYaI[H, BBIOOpAa BEPHOTO PEIICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHHUS [0 UX CHI)KEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJINU3E PE3YJIBTATOB AEATEIbHOCTH;

3) npuHsiTHE cedsl M APYIHUX:

NPUHUMATH ce0sl, TOHUMasi CBOM HEIOCTaTKU U IOCTOMHCTBA;

INPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OMIMOKHY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C IMO3ULMU APYrOro YeIOBeKa.

NPEIMETHBIE PE3YJIbTATbBI

[TpenmerHbie pe3ynbTaThl ocBoeHUs nporpaMMbl COO mo 6uonorun Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buosorus» HayyHble 3HAHUS, YMEHUS U
CrocoObl JEeMCTBHII MO OCBOCHMIO, HMHTEPHpPETAllMd U MpeoOpa3oBaHUI0 3HAHHM, BHJbI
JESTEIIbHOCTH MO TOJYyYEHUI0 HOBOTO 3HAHMS M MPUMEHEHHMIO 3HAHWN B Pa3IMYHBIX Y4eOHBIX
CUTYallUsX, & TAKXKE B PEAbHBIX )KU3HEHHBIX CUTYallUsAX, CBI3aHHBIX ¢ Ononorueit. B mporpamme
IpeMETHBIE PE3yJIbTaThl MPEACTABICHBI M0 roJaM 00yUeHHs..

[IpenMeTHBIE pe3ynbTaThl OCBOEHUS yueOHOTO npenmMera «buonorus» ¢ 10 knacce 1OnKHbBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHHM O MECTe M POJIU OMOJOTMM B CHCTEME HAayYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHBI MHpa U



HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ounonoruu, PyHKIIMOHAIBHON TPaMOTHOCTH YEJIOBEKA ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKphIBaTh COJIEpkKaHUE OMOJIOTMUECKUX TEPMUHOB U MOHSATUN: KU3HB, KJIETKA,
OpraHu3M, MeTabo0Jin3M (0OMEH BEIIECTB U MPEBPAICHUE SHEPTHH ), TOMEOCTa3 (CaMOperyJIsius ),
YpOBHEBasi  OpraHu3alusi  JKUBBIX  CHCTEM, CaMOBOCIpOHU3BeleHUE  (PEmpOIyKIIHS),
HaCJIECTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE;

YMEHHME M3J1araTb OUOJOTMYECKHE TEOPUM (KJIETOYHAs, XPOMOCOMHAas, MyTallMOHHas,
IEHTpaJbHasl JOTMa MOJIEKYJIsipHOM Owosyorun), 3akoHbel (I'. Mennens, T. Moprana, H. N.
BapunoBa) u yuenus (0 LeHTpax MHOT00Opa3us U MPOUCXOXKACHUS KyIbTYpHBIX pacteHuii H. U.
BaswuiioBa), onpenenaTs rpaHullbl X TPUMEHUMOCTH K JKUBBIM CHCTEMAM;

yYMEHHUE BIaJeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJACHUE U ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUI, OpraHu3alus ¢ MpOBeIeHHE OHOJIOrHYEeCKOro
9KCIIEPUMEHTA, BBIABM)KCHHUE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXAY HCCIEIyeMbIMU
BEITMYMHAMU, OOBSCHEHHE IOIYYEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHSATHUH,
TEOpUH U 3aKOHOB, YMEHUE JIEJIaTh BbIBObl HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIICISATH CYHICCTBEHHBIC MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U IYKApHUOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOCHHOCTH MPOIECCOB: OOMEHa BEUIECTB U
NPEBpAICHUs] SHEPTUU B KIETKE, (JOTOCHHTE3a, MJIACTUYECKOTO M HHEPreTHUEcKOro oOMeHa,
XEMOCHHTE3a, MUTO3a, M€H03a, OILIOJI0TBOPEHUS, Pa3MHOKEHMSI, UHIUBUAYAIbHOIO Pa3BUTHUS
opraHu3ma (OHTOTCHE3);

YMEHHE MPUMEHSAThH MOJTY4YCHHbIC 3HAHUS A7 00BSCHEHUS OMOIOTMYECKUX MPOIIECCOB U
SIBJICHUM, 111 TPUHATHUS IPAKTUUECKUX PEIICHUI B TOBCEAHEBHOM KU3HU C LIETBI0 00eCTIeYeHUs
0€30MaCHOCTH CBOEr0 3JI0POBbS U 37J0POBbSl OKPYKAIOLIUX JIIOJIEH, COOJIIOJIEHUS HOpM
rPaMOTHOTO TOBEACHHUS B OKpY)KAlOIIeW MNPUPOAHON cpele, MOHMMaHue HEOoOXOTUMOCTH
WCIIOJIb30BaHUsl JOCTUKCHUIM COBPEMEHHON OMONOrMM U OMOTEXHOJOTHH JJs paldOHAIBHOTO
MPUPOIONOIB30BaAHUS;

YMEHHME pelllaTh »JJIEMEHTapHble TIE€HEeTHYECKHE 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpEeIIMBaHMe, CIETUIEHHOE HACTEeI0BaHNE, COCTABISATh CXEMbl MOHOTHOPHIHOTO CKPEIIMBaHUS
JUTSE TIpEe/ICKa3aHus Hacle0BaHUs TPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE U IpPAaKTHUECKHe paboThl, cOOII0aTh MpaBuUia MpU
pabote ¢ yueOHBIM U JIa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHYECKH OIIEHUBATh W HHTEPIPETUPOBATH HH(POPMAINIO OHOIOTUYECKOTO
COJIepKaHusl, BKIIIOYAIOINIYI0 TICEBJOHAYYHBIE 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CpElNCTBa
MaccoBOM MH(OpMaIIUU, HAYYHO-TIOMYJISIPHBIE MaTepUaibl), STHYECKHUE ACTIEKThI COBPEMEHHBIX
HCCIICAOBAHUN B OMOJI0TUY, MEAUIINHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCbMEHHBIE U YCTHBIE COOOIIeHHs, 0000Imas
OMOJOTHYECKYI0 HMH(POPMAIMI0 M3 HECKOJBKMX HCTOYHHKOB, TPaMOTHO HCIOJIb30BaTh
MOHSTUMHBIN anmapaT OHOJIOTHH.

[IpenMeTHBIE pe3ynbTaThl OCBOEHUS yueOHOTO npenmMeta «buonorus» ¢ 11 knacce 1OMKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECT€ U POJM OUOJIIOTHHM B CUCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B (DOPMUPOBAaHWUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTHUHBI MHUpA U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouomnoruu, QyHKIIMOHAIBHON TPaMOTHOCTH YEJIOBEKA JJIs PEIICHUs )KH3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATH CO/ICPKAHNE OMOTOTUYECKUX TEPMUHOB U MOHSATHIA: BUJI, TTOMYJISIIHS,
reHooHJ, SBONIONMS, JBWXKYIIME CHIBI ((aKTOpbl) H3BOJIOLUH, MPUCIOCOOIEHHOCTD
OpraHM3MOB, BHJ000pa3OBaHUE, JKOJOrHYecKHe (AaKTOPbl, HSKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEAYLICHTHI, IIENU MTUTaHUs, YKOJIOTHIYEeCKas MupaMuia, OnoreomneHos, onocdepa;



yMEHUE WH3/arate Ouosorndeckue Teopuu (3BomonvoHHas Teopuss Y. JlapBuHa,
CHUHTETUYECKAsl TEOPHs SBOJIIOLINUHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoAsbiiieBoro cxojactea K. M.
bapa, uepenoBanus riaBHbIX HampaBieHMid U nyrted 3omonuu A. H. CeBepuosa, yuyeHus o
6uochepe B. U. BepHajickoro), onpenensiTe rpaHULbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIa/leTh METOJaMHM HAy4HOIO NO3HAHUSA B OMOJIOTMU: HAOJIOJEHUE U ONHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJICHUH, OpraHu3alys H TMPOBEACHHE OHOJOTHYECKOTO
HKCIIEPUMEHTA, BBIIBM)KEHUE TIMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYE€HHBIX DPE3YJIbTAaTOB, MCIIOJIb30BAaHHBIX HAYYHBIX MOHATHMH,
TEOPHH U 3aKOHOB, YMEHHE JI€IaTh BbIBObI HA OCHOBAHUM IOJYYEHHBIX PE3yJbTaTOB;

YMEHUE BBIICIATH CYIIECTBEHHBIE MPU3HAKH CTPOCHUSI OMOJOTHUECKUX O0BbEKTOB: BUJIOB,
HOMYJSIUA, TMPOAYIEHTOB, KOHCYMEHTOB, PEIYIEHTOB, OHOTCOIEHO30B U HIKOCHUCTEM,
OCOOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHONM  M3MEHYMBOCTH, €CTECTBEHHOIOo  0TOOpa,
BU000pa30BaHus, MPUCIIOCOOJEHHOCTH OPraHU3MOB, JEHCTBHSI SKOJIOIMYECKUX (PaKTOPOB Ha
OpraHU3MBbl, IEPEHOCA BELIECTB U MIOTOKA 3HEPTUU B 3KOCUCTEMAX, AHTPOIIOIC€HHBIX U3MEHEHUH B
HKOCUCTEMAax CBOEM MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMMYECKHUX IUKJIOB B
ouocdepe;

yYMEHUE NPUMEHSTh MOJTy4YE€HHbIE 3HAHUA Uil OOBSCHEHUs OMOJOIMYECKHX IPOLECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIECHUI B OBCEJHEBHOM KU3HHU C LEJIbIO O0eCIeueHus
0€30MaCHOCTH CBOEr0 3JI0POBbS U 37J0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOJIEHUS HOpM
IPaMOTHOTO IOBEJIEHUs] B OKpYXarolleil NpUpoAHOH cpele, MOHMMaHUE HEOOXOIUMOCTU
UCIIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM ouosoruu Ui panroHaIbLHOIO
HPUPOIONOIB30BaAHUS;

YMEHME pellaTh 3JIEMEHTapHble OMOJOTMYECKHE 33a/Jayd, COCTaBJISATh CXEMBbl IEepeHOca
BEILIECTB U SHEPIUU B 3KOCUCTeMax (LieNy MUTAHUs);

YMEHHUE BBINOJIHATH JIAOOPAaTOpPHbIE M MPaKTUUYECKUEe paboThl, COONIIOAATh MpaBuia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHHUEM;

YMEHHME KPUTHYECKH OLIEHMBATh M HHTEPIPETHPOBATh HMH(OpPMALNIO OHOJIOTrHYECKOIrO
COJIepKaHUs, BKJIIOYAOLIYIO0 ICEBJAOHAYYHbIE 3HAHMUA W3 PA3JIMYHBIX MCTOYHHKOB (CpeICTBa
MaccoBoi HHGOpMalMK, HAayYHO-TIOMYJSPHblE MaTepualibl), paccMaTpUBaTh TIJIOOAIBHBIE
9KOJIOTMYECKHE NMPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3[aBaTb COOCTBEHHbIE NHCbMEHHBIE M YCTHbIE cOOOIIeHus, 00001mas
Ouonornyeckyro HMHGOpPMALMI0O M3 HECKOJbKMX HCTOYHHUKOB, TPaMOTHO HCIHOJb30BaTh
MOHSTUMHBIN annapaT OMOJIOTHH.

Y4yeOHO-TeMaTHYEeCKHH IVIaH

Tema Bcero ypoxosn IIpakTrueckuii | caMoCTOSATENbH
KOMIIOHEHT as pabora/
JlaboparopHast | KOHTpOJIbHas
/mpakTUYecKast pabora
pabora

1. buonorus Kak Hayka. 2

2.KvBbBIe CHCTEMBI M UX OpraHu3aIlusl. 2

3. XMMHYECKH COCTaB U CTPOCHHE 18 3 1

KJICTKH.

4. )KuzHenesTeIbHOCTh KICTKH. 13

5. PasmHOXeHME U HHANBUAYAIbHOE 13 2 1

pa3BUTHE OPTaHU3MOB.




6. HaciencTBeHHOCTH U UBMEHUYUBOCTD 15 2

OpPTraHU3MOB.

7. Cenexnus opranu3MoB. OCHOBBI 5

OMOTEXHOJIOTHH.

Hmozo: 68 7 2
IlepeyeHb J1a00pPATOPHBIX M MPAKTHYECKUX PadOT

Neo Tema Jara

1 | JlabopatopHas pabota Ne 1. «M3yueHne KaTaTMTUYECKONH aKTUBHOCTH 11.10.23
(dhepMeHTOB (Ha MpUMepe aMUIIa3bl WIIH KaTalashbl)y.

2 | JJaboparopnas padora Ne 2 «[lma3Monu3 U JCIIa3MOiKu3 B KJIETKax 08.11.23
KOXUITBI JTYKa)

3 | JJaboparopnas padota Ne 3. «M3y4eHue CTpOCHHS KICTOK PaCTCHHH, 15.11.23
KUBOTHBIX W  OakTepwili TMMOJ MHUKPOCKOTIOM Ha  TOTOBBIX
MUKpOIperaparax u uX OMUCAHUELY.

4 | JJabopatopHasi pabora Ned. «HaOmomeHume MHTO3a B KIETKaX 24.01.24
KOHYMKA KOPEIIKA JTyKa Ha TOTOBBIX MUKPOITpErapaTaxy.

5 | JJaboparopnas padota Ne 5. «3y4eHHe CTPOCHUS IMOJIOBBIX KJICTOK Ha 07.02.24
TOTOBBIX MUKpOIpEnapaTaxy.

6 | JlabopaTopHas pabora Ne 6. «M3yuenune pe3yiIbTaToB 20.03.24
MOHOTHOPUIHOTO U JUTHOPHIHOTO CKPEIIMBAHUS Y IPO30QWIbI Ha
TOTOBBIX MUKPOITPEIapaTaxy.

7 | JJaboparopnas padorta Ne 7. «/3ydenne Mo auUKaIMOHHOMI 17.04.24

U3MEHUYMBOCTH, IOCTPOCHNE BAPUALIMOHHOTO PsiZia U BapUallMOHHON
KPHUBOW.

Wroro: Jl/p—7




KanennapHo-temaTnyeckoe nJiaHHPOBaHUe

Tema

Neri/

Tema ypoka

Koi-Bo
4acoB

[ara
MIPOBEICHUS

JomarmHnee
3ananue/L{OP

OCHOBHBIE
HaIpaBJICHUs
BOCITUTATEIIbHOM
JESITEILHOCTH

1. Buosiorusi Kak HaykKka.

1

Cucrema 6uonornueckux Hayk. [Ipenmer u 3agaun
0o0111ei1 OMOJIOTHUN.

06.09.23

cTp. 3-4, BUIEOYPOK
Ha POIII
https://resh.edu.ru/su
bject/lesson/3827/ma
in/118944/

MeTobl MO3HAHUS KUBOM IIpUpOAbI.

06.09.23

cTp. 6

I'paxxnanckoe

BOCITMTaHUE:

- lenb 3HaHuii.

- MexnyHapoaHbIi
JICHB
pacrpocTpaHeHUs
TPaMOTHOCTH.

[Tonynsapuzanus
HAy4YHBIX 3HAHUM:

- Poab
OTECYCCTBCHHBIX
YUYEHBIX B
CTaHOBJICHUU HAYKH
OnoIorun

2.7KuBbI

€ CUCTEMbBI M UX OpraHu3aunus

3

OTnuuue )KUBBIX CUCTEM OT HEOPTAaHUYECKOU MPUPO/IBI.
CaoiicTBa 6GHOCHCTEM U UX pazHOOOpasue.

13.09.23

KOHCIICKT B TCTpaau

4

YpoBHHU opraHU3ai OnocucTeM

13.09.23

KOHCIICKT B TCTpaau

OcTeTHdecKoe
BOCIIMTaHUE:

- Ypok TBOpUECTBA
«3a cTpaHuaMu
Y4eOHUKOB
OKOJIOTUIECKOES:
-DKOJIOTHYECKUI
JIAKTAHT

3. XuMHYeCKHii COCTAB U CTPOEHHE KJIETKH.

18

5

XUMHYECKUH  CcOCTaBa
BCIICCTBA KIJIICTKHU, UX pOJIb.

KiIeTku. Heoprannueckue

20.09.23

§1, Tabmuma ctp.13,
BHUJeoypok Ha POIII

I'paxxmanckoe
BOCIIUTAHHUC.



https://resh.edu.ru/subject/lesson/3827/main/118944/
https://resh.edu.ru/subject/lesson/3827/main/118944/
https://resh.edu.ru/subject/lesson/3827/main/118944/

https://resh.edu.ru/su
bject/lesson/5397/ma

in/283874/
6 Buononnmepsl. CocTaB U CTpoeHHE OEIKOB 20.09.23 §3 no
7 OyHKIMK 0ENKOB B KileTke. DepMeHThI — 27.09.23 §4, coobmienue
OMOJOrnYecKe KaTaanu3aTopbl. BuraMuHsI. «DyHKIINU OETKOBY
8 YrieBonbl. buonorndeckue GyHKIIUKA YTIIEBOIOB. 27.09.23 §2
9 Jlunuaer:  TpurIUUepuasl, GocHOTUIUABI, CTEPOUIBL. 04.10.23 §2
buonornueckue GyHKIUU JIUMTUIOB.

10 | HyxsienHoBbIe KHCIIOTbI u ux poib B 04.10.23 §5

xu3HegesTenapnoctu knetku. JJHK, PHK.

11 | AT®: ctpoenue u QyHKIHH. 11.10.23 §6, BUICOYpOK Ha
POIII
https://resh.edu.ru/su
bject/lesson/3840/ma
in/163100/

12 | JlJabopaTtopHas paborta Ne 1. «3yuenue 11.10.23 ctp.27, opopmMuth

KaTaJUTHYECKON aKTUBHOCTU (EPMEHTOB (Ha MpUMEpe paboty
aMUJIa3bl WIHM KaTajxas3bl)y.
13 | HuTonorus — Hayka o kieTke. Kinetounas Teopus. 18.10.23 §7, cooOieHus o
CO3/IaHUU
KIJIETOYHOM TEOpHH,
BUaeoypok Ha POIII
https://resh.edu.ru/su
bject/lesson/5383/ma
in/153375/
14 | Kmerka Kkak 1ie;mocTHas JkuBasg cucrema. OOmue 18.10.23 §7
MPU3HAKU KIIETOK.

15 | IloBepxHOCTHBIE CTPYKTYpbl KieTok. Ilnazmartuueckas 25.10.23 §7, ctp.42 puc.11
MeMOpaHa, €€ CBOMCTBA M (PYHKIIUH.

16 [Mutormmazma wm e€ opraHouasl. OgHOMEMOpaHHEIC 25.10.23 §8, 9 Tabnuia

opranounsl  knetku: OIIC, ammapar [oxbmkw,

«Opranounbl
KIIETKH»

[Tarpuotnueckoe
BOCIIUTaHHUE U
dbopmHpoBaHUE
poccuiicKon
UJCHTUYHOCTH.
dusnyeckoe
BOCIHTAHUE,
dbopmupoBanue
KYJIBTYPbl  3JIOPOBBS
Y SMOLMOHAJILHOTO
OJ1aronoy4us.
Tpynosoe
BOCIHUTAHUE U
npodeccuoHaIbHOe
caMoOompe/IeIeHHE.
DKOJIOTUYECKOE.
[Honynsapusanus
HAy4YHBIX 3HAHUU.



https://resh.edu.ru/subject/lesson/5397/main/283874/
https://resh.edu.ru/subject/lesson/5397/main/283874/
https://resh.edu.ru/subject/lesson/5397/main/283874/
https://resh.edu.ru/subject/lesson/3840/main/163100/
https://resh.edu.ru/subject/lesson/3840/main/163100/
https://resh.edu.ru/subject/lesson/3840/main/163100/
https://resh.edu.ru/subject/lesson/5383/main/153375/
https://resh.edu.ru/subject/lesson/5383/main/153375/
https://resh.edu.ru/subject/lesson/5383/main/153375/

JIN30COMBEI. HOHyﬂBTOHOMHBI@ KIICTKH:

MHUTOXOHAPHUH, IJIACTUABI.

OpraHOUIbI

17 | JJabopatopnass pabora Ne 2 mo Teme «llmasmonus u 1 08.11.23 §8, ctp.44 n/p Ne2,
JIETIIA3MOJIN3 B KJIETKAX KOXKHIIBI JTYKa) 0(pOPMUTH

18 | HememOpaHnHble oOpraHOWAbl  KJIETKH: PHUOOCOMBI, 1 08.11.23 §8,9
KJICTOYHBIA LEHTP, IEHTPHUOJM, PECHUYKH, KTYTHUKH.

BxnroueHusl.

19 | SAnpo. IIpokaprOTHI U 3YKapUOTHI. 1 15.11.23 §10, BugEoypok Ha
POIII
https://resh.edu.ru/su
bject/lesson/3847/ma
in/8620/

20 | JIabopatopuass pabora Ne 3. «l3yueHue CTpOCHHS 1 15.11.23 §10, ctp.55 n/p Ne3
KJIETOK pacTeHuH, IKUBOTHBIX U OakTepuil mof o(popMUTH
MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpEraparax W HX
OTIHCAHHE.

21 | TpaHCHOPT BELIECTB B KJIETKE. 1 22.11.23 §10

22 | O6o01eHue 1o Teme: «XUMHUECKUI COCTaB U CTPOEHUE 1 22.11.23 §1-10
KIICTKH.

4. Ku3HeneaTeILHOCTD KIeTKH. 13

23 | OOMeH BeIIecTB, WM METab0IH3M. 1 29.11.23 § 11 I'paxmanckoe
Tumnbl oOMeHa BelecTB: aBTOTPO(HBIN U BOCTIHTaHUE.
reTepoTPOPHBIN. dusnueckoe

24 | ABrotpodHoe nmutanue. DOTOCHHTE3 U XEMOCHUHTES. 1 29.11.23 §12, ctp.63 puc.19 BOCIIUTaHUE,

25 OOGecnieyeHne KIETOK IHEPTUEH 32 CUET OKUCIICHUS 1 06.12.23 §13 dbopmupoBanue
OpPraHUYecKUX BelecTB. beCKUCcIopoaHbIi 3Tan KYJBTYpPBl  3JI0POBbS
(TMKoNH3) Y SMOIMOHAIEHOTO

26 | buonoruyeckoe OKHUCIEHUE C yYACTHEM KUCIOpOJa 1 06.12.23 §14 Onaromnomnyyus.

27 | Inactudeckwuii oOMeH. 1 13.12.23 | §14, Buneoypox Ha | TpyaoBoe

POIII BOCTIMUTaHUE U
https://resh.edu.ru/su | podeccroHaIbHOE
bject/lesson/3917/ma | caMOOTIpECTICHHE.
in/46781/ DKOJIOTMYECKOE.



https://resh.edu.ru/subject/lesson/3847/main/8620/
https://resh.edu.ru/subject/lesson/3847/main/8620/
https://resh.edu.ru/subject/lesson/3847/main/8620/
https://resh.edu.ru/subject/lesson/3917/main/46781/
https://resh.edu.ru/subject/lesson/3917/main/46781/
https://resh.edu.ru/subject/lesson/3917/main/46781/

28 | I'enernueckast uapopmanms. Y npoenue JJHK. 1 13.12.23 §15 [Tonynspuzarus
29 | Cunre3 PHK no matpune JIHK. I'enernueckuii koa. 1 20.12.23 §16, ctp. 81 HAyYHBIX 3HAHUN
30 Buocuntes 0enkos. 1 20.12.23 §17, BUeoypox Ha
POIII
https://resh.edu.ru/su
bject/lesson/5352/ma
in/295784/
31 | Perymsiums paGoThl TeHOB y OakTepuii 1 27.12.23 §18
32 | Perynsmust pabOThI T€HOB Y 9YKapUOT 1 27.12.23 §19, Bumeoypok Ha
POIII
https://resh.edu.ru/su
bject/lesson/3939/ma
in/105169/
33 [TpakTukym «Perienue 3a1a4 Ha TEHETUYECKUI KO U 1 10.01.24 KapTOYKH C
OmocuHTE3 OeITKay 3aJJaHUSIMU
34 | Hexnerounsle  (GOpMBI ~ KU3HM —  BHPYCHI | 1 10.01.24 §20, cooOrieHue o
OakTepuodaru. Mepbl MpoPpUIaKTUKH PacCTIPOCTPaAHEHHS BHpYCax
BUpYCHBIX 3a0oseBanuit. (CITM]JI)
35 | I'enHas uHxeHepus 1 17.01.24 §21, coobuierue o6
YCIIEXU T€HHOU
WHXCHEPUU
5.Pa3MHOKeHHEe U HHANBHIYAJIbLHOE PA3BUTHE OPTAHU3MOB. 13
36 | ®opMBl pPa3MHOXKEHHUS OpPraHuU3MOB: Oecronoe H 1 17.01.24 §22, Buneoypok Ha | ['paxnaHckoe
MTOJIOBOE. POIII BOCIIUTaHUE.
https://resh.edu.ru/su | ®uznveckoe
bject/lesson/5359/ma | Bocnimranue,
in/271003/ (dbopmupoBanue
37 Murtos3. 1 24.01.24 §23, ctp.107 puc.31 | KyabTypsl 3I0POBBA
¥ DMOI[MOHATILHOTO
38 JlaboparopHas pabota Ne 4. «HabnroneHne MuTo3a B 1 24.01.24 §23 Orarornomny4us.
KJISTKaX KOHYMKa KOpPEIIIKa JIyKa Ha TOTOBBIX Tpynosoe

MUKpOIIpenaparax.
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39 Meiio3 1 31.01.24 §24 BOCIIMTaHUC U
40 | OGpa3oBaHHE MOJIOBBIX KIETOK. OMIIOJOTBOPEHUE Y 1 31.01.24 §25, BUIEOypOK Ha | IPO(ECCUOHAIBHOE
JKUBOTHBIX. POIII CaMOOIIpEIETICHHUE.
https://resh.edu.ru/su | Dxooruueckoe.
bject/lesson/3927/ma | Ilonynsapuzanus
in/105899/ HAYYHBIX 3HAHHA.
41 | JIaboparopHas pabota Ne 5. «M3ydenne cTpoeHUs 1 07.02.24 110 MTHCTPYKTUBHOM
MOJIOBBIX KJIETOK HA TOTOBBIX MUKPOIPENapaTaxy. KapTe
42 | JIBoifHOE OIJIOIOTBOPEHHE Y IIBETKOBBIX PACTECHUIT 1 07.02.24 §25
43 | UenuBuayanbHOE pa3BUTHE OPraHU3MOB. 1 14.02.24 §26, BUICOypOK HA
DOMOpHOHATBHBIN 3Tall POl
https://resh.edu.ru/su
bject/lesson/5630/ma
in/132924/
44 | TToctomMOpHOHAIBHOE PAa3BUTHE OPraHU3Ma 1 14.02.24 §27
45 | JIluddepeHnnpoBKa KICTOK 1 21.02.24 §28
46 | Pa3BuTHE B3pOCIIOTO OpraHu3Ma 1 21.02.24 §29, BUIEOypOK HA
POIII
https://resh.edu.ru/su
bject/lesson/5385/ma
in/119868/
47 [TocneacTBus BAMSHUS AIKOT0/Is, HUKOTHHA, 1 28.02.24 COOOIIIEHHS 10 TEME
HApPKOTHYECKUX BEIIECTB Ha PA3BUTHE 3apOIbIIIIA «BrusiHAE aNKOTOIISA,
yenoBeka. [IpodunakTrka HApKOMaHUH. HUKOTHHA,
HApPKOTHYECKUX
BEIIECTB Ha
pa3BHUTHE 3apOJIbIIIA
YeIIOBEKa»
48 | KonTpoabHas padora Ne 1 «Pa3sMHOXKEeHHE 1 1 28.02.24 §22-29
WHAVBUIYAILHOE PA3BUTHE OPTaHHU3MOBY
6.HacjeacTBEHHOCTH M H3MEHYHBOCTh OPraHU3MOB. 15
49 | Ucropusi pa3BUTUS TEHETUKU. 3aJayd M  METObI. 1 06.03.24 §30, coobiienue o DKOJIOTUYECKOE:
OCHOBHbBIE T€HETUYECKHUE MOHSATHUS pPa3BUTUU T€HETHUKH,
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BHUCOypok Ha POIII
https://resh.edu.ru/su
bject/lesson/5386/ma
in/301069/

50 3akonomepHocTy HacaenaoBanus. | u Il 3akonsr I 06.03.24 §30,31
Memnens. AHaTU3UpPYoIIee CKpeuBaHue
51 Pemenue 3amay Ha 3axoHs! ['. Mennens 13.03.24 §32
52 | JurubpuaHoe ckpemuBaHue. 3aKOH HE3aBUCUMOTO 13.03.24 §33, BUZICOYpOK Ha
HACJIeIOBaHUs IIPU3HAKOB POIII
https://resh.edu.ru/su
bject/lesson/4725/ma
in/107951/
53 | JIabopatopHasi pabora Ne 6. «M3yueHue pe3ynbTaTOB 20.03.24 10 UHCTPYKTUBHOM
MOHOTHOPUIHOTO W JUTHOPUIHOTO CKpPEUIUBAHUS Y KapTe
Jpo30( bl HAa TOTOBBIX MUKPOTpEnaparax.
54 | CuerieHHOE HaclieIOBaHHUE T€HOB. XPOMOCOMHAs 20.03.24 §34, BUICOypOK HA
TEOpHs HACJIEICTBEHHOCTH. POIII
https://resh.edu.ru/su
bject/lesson/4755/ma
in/118832/
55 | OTHoleHus reH-npu3Hak. BuesaepHas 03.04.24 §35
HACJIEICTBEHHOCTh
56 | B3aumopelicTBUE TEHOTHIIA U CPENIBI TIPH 03.04.24 §36
dbopMUpOBaHNY TPU3HAKA
57 I'eHeTnueckre OCHOBBI TTOBEICHUS 10.04.24 §37
58 | Pemenue reHeTMYECKUX 3aay pa3HBIX THUIIOB 10.04.24 pabota o
KapTOYKaM
59 Bunbr usmenunBocti. Moaudukamontas u 17.04.24 §38
KOMOWHATHBHASI H3MEHYNBOCTD.
60 | JlJabopaTopHas pabota Ne 7. «M3yuenue 17.04.24 110 UHCTPYKTUBHOM
MO TU(DUKATTHOHHOM W3MEHUYUBOCTH, MTOCTPOCHHE KapTe

BApHUAIIMOHHOT'O psJida U BapHaHHOHHOﬁ KpHBOﬁ».

- Pemienne
IKOJIOTHYECKUX
npo0iem
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61 MyTanmonHas ”3MEHUYUBOCTh 24.04.24 §39, BUIEOypOK Ha
POII
https://resh.edu.ru/su
bject/lesson/5387/ma
in/17439/

62 | HaciencTBeHHas H3MEHYMBOCTh YEJIOBEKA 24.04.24 §40, BUIEOypoK Ha
POII
https://resh.edu.ru/su
bject/lesson/3653/ma
in/47183/

63 HacnencrBenHble 3a00/1eBaHus YeJIOBEKA, UX TPUYUHBI 01.05.24 §41, cooOmieHus o
u npodunakTika. HacnegoBanue mpu3HaKoB y HACJIEICTBEHHBIX
4yenoBeKa. BiusHue MyTareHoB. 3a00/1€BaHUIX

yeoBeKa
7.Cenexnusi opranu3MoB. OCHOBbI OMOTEXHOJIOTHH.

64 | ['eHeruka - TeOpeTHUYECKAst OCHOBA ceyeKIuu. CeleKiusl. 01.05.24 §42, BUICOYpPOK HA dusnyeckoe
VYyenne H.M. BaBumoBa o meHTpax MHOTooOpasusi u POl BOCIIUTAHUE,
HPOUCXOXKICHUS KYJIbTYPHBIX pAaCTCHHUI https://resh.edu.ru/su | popmupoBanue

bject/lesson/3861/ma | KyabTypsl 3A0POBbBS
in/295755/ ¥ SMOIIMOHAJIEHOTO

65 | MeTobl CeneKIIMM OpraHu3MOB. 15.05.24 §43 Onaromnony4us.

66 buorexHonorus, ee TOCTUKEHUS, IEPCIIEKTUBBI 15.05.24 Tpynosoe
pasButus. [ eHHAsS WHKCHEPUS BOCIIMTaHUE U

67 Ycenexu celekinu 22.05.24 §44 IpoQeCCHOHATBHOE

68 O6o6marmuii ypok mo Teme «OCHOBBI CEITSKITHI 22.05.24 CaMOOIIPEACIICHUE.

KOJIOTHYECKOE.
[Honmynsapusanus

Hay4HbIX 3HAHUU
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YUYEBHO-METOAUYECKOE OBECIIEYHEHHUE
VYuebnuk: JI.K. benses, I'. M. Ipimmmui. — M.: «O6mas 6uonorus» yueonuk st 10 kmacca
o0r1eo0pa3oBareNbHbIX yupexacauid, (M., uzn. [Ipocserienue, 2022 rou.)

JlaGopaTopHas padora Nel
«KaTannTuyeckass akTHBHOCTh ()ePMEHTOB B KMBBIX TKAHAX»
Heas: chopmupoBaTh 3HaHUS O POIK (PEPMEHTOB B KIETKAX, 3aKPEIUTh yMEHUE paboTaTh C
MHUKPOCKOIIOM.
O0opynoBaHue: MUKPOCKOIIBI, IPEIMETHOE U TOKPOBHOE CTEKJIa, BOJIA, IEPOKCU BOAOPOAA,
JIMCT JI0JEH.
Xoa paGoTsl.

1. IlpuroroBbTe nmpenapar JUcTa 3JI0JEH, PACCMOTPUTE MO MUKPOCKOIIOM, 3apUCYITe
HECKOJIBKO KJIETOK JIMCTA.
Kannure Ha MuKpoIpenapar nepoKkcH]i BOJ0OpoJa U HaOIroAalTe 3a COCTOSIHUEM KIIETOK.
3. OObscHuTe HabmogaeMoe sBieHre. OTBETHTE Ha BONPOCHL: KAKOM Ia3 BBIIENISETCS U3

KJeToK jiucta? [Touemy npoucXoauT ero BolaeaeHue?
4. KamHuTe Karmo nepoKcrua BOAOPOAa Ha MPEIMETHOE CTEKII0, PACCMOTPHUTE €€ IO/

MHUKpPOCKOIIOM, OMUIINTE HaOr01aeMyto KapTuHy. CpaBHUTE COCTOSIHUE NTEPOKCUAA

BOJIOPO/IA B JIUCTE DJI0JIEH U Ha cTekye. ChaenaiiTe BEIBOBI.

no

JlaGopaTopHnas padora Ne2
«I11a3M0/143 M AeNJIa3MOJIU3 B KJIETKAX KOKUIBI JTYKa»
Heab: chopmupoBaTh yMEHNE IPOBOAUTD OMBIT O NOJYYEHUIO IJ1a3MOJIN3a, 3aKPENUTh YMEHUE
paboTaTh ¢ MUKPOCKOIIOM.
O0opynoBaHHe: MUKPOCKOIIBI, IPEIMETHBIE U TIOKPOBHBIE CTEKIIA, BOJA, (MIBTPOBATbHAS
Oymara, pacTBOp NOBAPEHHOH COJIH, JTYK.
Xoa padoTsl.

1. TlpuroroBbTe nmpenapaT KOXKHIIbI JTyKa, PACCMOTPUTE KJIETKU MO MUKPOCKOIIOM.
OOpaTtuTe BHUMaHKHE Ha PACIIOJIOKEHHUE IUTOIIIA3Mbl OTHOCUTEIBHO 000JIOUKH.

2. VYpanurte ¢ MUKpoIpenapara Boay (GuibTpoBaibHOI Oymaroil. Hanecure Ha nmpeamerHoe
CTEKJIO KaIlII0 pacTBOpa MoBapeHHo# conu. Habmomaiite 3a m”3MEHEHHEM TTOJIOKESHUS
LIUTOILIA3MBI.

3. Ypamute GpunpTpoBanbHOI OymMaroit pacTBop nmoBapeHHO# conm. Kamanre Ha
peaMeTHOe CTeKII0 2 — 3 KaruM Bojbl. HabmromaiiTe 3a COCTOSIHMEM LIUTOIIIA3MBl.

4. OOpsacHuTe HabMOHaeMoe siBieHre. OTBEThTE Ha BOIIPOCHL: KyJa JIBUrajlach BoAa MpU
nepeMeleHNH TKaHU B pacTBOP coiu? UeM MOXKHO 0OBSICHUTH TaKOE HAaIpaBJICHUE
nBrkeHus Boasl? Kyna nuranack Bojia MpH MOMENICHUH TKaHH B Boay? YeM 310
o0BsicHsIeTCS?

JlaGopaTopHas padora Ne3
«CTpoeHHe pacTUTEJbHOH, 5)KHBOTHOI U 0aKTEPHAJBLHOH KJIETOK IO MHKPOCKOIIOM)
esb: 3aKkpenuTh yMEHNE TOTOBUTH MUKPOIIpENapaThl M pacCMaTPUBATh UX IO MUKPOCKOIIOM,
HaXOJIUTh OCOOCHHOCTH CTPOEHUS KJIETOK Pa3IMYHBIX OPIraHU3MOB, CPABHUBATH UX MEXKIY
co00i1.
O0opynoBaHHe: MUKPOCKOIIBI, TPEIMETHBIE U MIOKPOBHBIE CTEKJIA, BOJIA, JIYK, pa3BeIeHHbIE
TPOKKH, MUKPOIPENapaThl KJIETOK MHOTOKJIETOUHBIX JKHBOTHBIX.
Xoa padoTsl.

1. TIpuroToBbTE MHKpOINpEMApaThl KOXKHIIBI JIyKa, IPOXIKEBBIX TpHOOB. [Tox MUKpOCKOTIOM
paccMOTpHTE UX, a TAKXKE TOTOBbIE MUKPOIIPENapaThl KIETOK MHOTOKJIETOYHOTO
OpraHusMa.

2. 3apucyiiTe KJIETKH B TeTPaAsX U 0003HAUbTE BUIUMbIE B CBETOBOH MHKPOCKOII
OpTaHOH/IBI.



3. CpaBHuTe MeX1y co00 3TH KIeTKH. OTBEThTE Ha BOMPOCHL: B YEM 3aKIIHOYAETCS
CXOJICTBO U paznnume kieTok? KakoBbl MPUYHHBI CXOACTBA U PA3IUYUS KIETOK Pa3HBIX
opranu3MoB? [lonbITaliTech 0OBSCHUTD, KaK IIIJIa SBOJIIOLUS TPUOOB, PACTCHUNA U
KUBOTHBIX.

JlabopaTopnasi paGora Ne 7
«A3MeHYNBOCTDb, OCTPOEHHE BAPUMALMOHHOIO PSIa U BAPUANMOHHON KPUBOii»
LeJsib: TO3HAKOMUTH YYAIIUXCSI CO CTATUCTUYECKUMH 3aKOHOMEPHOCTSIMH MOTU(PUKAITIOHHON
M3MEHYUBOCTH, BEIPA0OTaTh YMEHUE CTPOUTH BAPUAIIMOHHBIN psiJ U rpadpuk H3MEHYMBOCTH
M3Yy4aeMOro MpU3HaKa.
Oo6opynoBanmue: ceMeHa (acomau, 6000B, KI1yOHU KapToders, JIUCThS akaluu, kieHa (o 10 sk3.
OJIHOTO BUJA Ha NapTy).
Xoxa padoThl.

1. PaccmoTpuTe HECKOJIbKO pacTeHuM (CemsiH, KiyOHEe!, TUCThEB U Jp.) OJHOTO BUJA,
CPaBHMUTE UX pa3Mephl WIH Ipyrue napamerpsl. JlaHHbIe 3aUIINTE.

2. TlomyuyeHHble JaHHbIE 3aHECUTE B TaOJIMIlY, B KOTOPOIl 110 TOPU30OHTANIN CHAYasa
PaCTOIOKUTE Pl UUCEN, OTOOpaXKAIOIINX MOCTIEI0BATEIbHOE U3MEHEHUE MTPU3HAKA
(Hampumep, pa3mMep ceMsH, AJIUHA JIUCTOBOM IUIACTUHKHU ), HUYKE — YaCTOTY
BCTPEUAEMOCTH KaXKA0ro Mmpu3Haka. Onpenennure, Kakue Ipu3HaKu BCTPEUYArOTCs
HanboJiee 4acTo, KaKue — peko.

3. Otobpasute Ha rpaduKe 3aBUCUMOCTh MEKy M3MEHEHHEM MIPU3HaKa U YaCTOTOH ero
BCTPEYAEMOCTH.

4. CpenaiiTe BBIBOJ O TOM, KaKasi 3aKOHOMEPHOCTh MOIU(MUKAIIMOHHOW U3MEHYNBOCTH
BaMU OOHapyXKeHa.



