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MNOACHUTEJIBHASA 3AIIMCKA

HporpaMMa COCTaBJICHA HAa OCHOBC:

- MenepaibHONM 00pa30BaTEIbHON MPOrpaMMBbl cpeaHero odmero odpazoanus ot 18.05.2023
Ne371

- @epepanbHOrO0 TOCYIAPCTBEHHOIO 00pa30oBaTeNIbHOTO CTAaHJIApTa CpeIHEero OOMIero
obpasoBanus (yTB. mprKa3oM MuHucTepcTBa 00pasoBanus U Hayku PD ot 17 mas 2012 . N 413)
¢ u3MeHeHusiMu Ha 12 aBrycra 2022 r.

- [Tpuxas MuHnpocBeleHus Poccun oT 09.10.2024 N 704
"O BHECEHMHM HM3MEHEHHM B HEKOTOpbIE MpHKa3bl MUHUCTEpCTBA MpocBelieHus Poccuiickoi
Oenepanun, Kacarommecs ¢enepaibHbIX 00pa30BaTENbHBIX MPOrPaMM HAa4YaJbHOTO OOIIEro
o0pazoBaHHs, OCHOBHOrO OOIIEro oOpa3oBaHUsS W cpeaHero obmiero obOpazoBaHus"
(3apeructpuposano B Munrocte Poccun 11.02.2025 N 81220)

- [Ipuka3z Munnpocsemenus Poccun ot 10.11.2025 Ne 808 O BHeceHUH U3MEHEHUH B HEKOTOPBIE
npuka3sl MuHHCTepCcTBa TpocBenienust Poccuiickoit denepanuu, xacaromuecs eaepanibHbIX
o0pa3oBaTeNbHBIX MNPOrpaMM HayajgbHOTO 00Iero oOpa3oBaHMs, OCHOBHOTO OOIIEro
00pa3oBaHus U CpeHEro 00IIero o0pa3oBaHUs

- [Ipuka3z Munnpocseuienus Poccun ot 08.05.2026 Ne 316 «O BHecenuu uzmeHenuil B [lopsiiok
OpraHM3allMl ¥  OCYILIECTBIGHUS  OOpa30BaTEIbHOW  JEATEIBHOCTH IO  OCHOBHBIM
00111€00pa3oBaTeIbHBIM MPOrpaMMaM - 00Opa30BATEIbHBIM IMMPOTpaMMaM HA4ajbHOTO OOIIETO,
OCHOBHOTO O0IIIET0 U CpeAHEro 001Iero oopa3oBaHusl, yTBepKACHHBII MpUKa3oM MUHHCTEPCTBA
npocseuienus Poccuiickoit @enepanun ot 22.03.2021 Nel15»

- OcHOBHOII 0011€00pa30BaTEeNBFHON MpOrpaMMbl CpefHero ofmero obOpazoBanus MAOY
UYepsumesckoit COLI

- YyeOHoro mnana MAOYVY UYepsumenckoid COILl, yTBepkIeHHOrO MPHUKa3oM JIUPEKTOpa
Tpopumoa C.A. ot 29.08.2026 roga Ne 229-OJ] u cornmacoBanHoro 28.08.2026 roma Ha
3acenanuu Ynpasistoniero coeta MAOY Yepsumesckoit COLI npotokon Nel2

- [Iporpamms! Bocriutanuss MAOY Yepsumesckoit COLI

[Tpu pa3paboTke mporpaMMmsbl MO OHOJOTMHM TEOPETHUECKYIO OCHOBY JUISL OIpeNeNIeHUs
NOJIX0/10B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» cocTaBUIIM:
koHuenryanbHbie nonoxkeHus ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJI€H, COIep>KaHus,
pe3ybTaToOB OOYYEeHHsT W TPeOOBAHWH K YPOBHIO TOJTOTOBKH BBITYCKHHUKOB, TTOJIOKEHUS 00
O0IMMX LENSIX M MPUHIUIAX, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
oOmiero obpazoBanus B Poccuiickoit deneparuy, a Takxe MOJ0KEHUS 0 crennduke OMOIOTHH,
e€ 3HAaYCHWW B TO3HAHHWH >KUBOH TMPHPOIBI M OOECTICUYCHHH CYIIECTBOBAHHS YEIOBEYECKOTO
obmrectBa. CorimacHO Ha3BaHHBIM TIOJIOKEHUSIM, OITPEIENIEHBI OCHOBHBIC (DYHKITHH IIPOTPAMMBI TT0
O6uosoruu u e€ CTpyKkTypa.

[Tporpamma mo Ouosoruu Aa&T mpejcTaBieHHe O LeNsiX, 00 obuei cTtpateruu o0yyeHus,
BOCIIUTAaHUSI W PA3BUTHS OOYYArOIIUXCS CPEACTBAMH Yy4eOHOro mpenmera «buomorusy,
orpenenseT 00sA3aTeNIbHOE MPEIMETHOE COJEpKaHHe, €ro CTPYKTYpYy, paclpeleieHue II0
paszenaM M TeMaM, PEKOMEHAYEeMYIO MOCJeIOBaTeIbHOCTh M3YUYEHHUs y4eOHOro marepuaia c
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€H, JIOTUKH 00pa30BaTeNIbHOrO Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJaroIuXcs.

B mporpamme 1o OHOJOTMHM TakKe YYUTHIBAIOTCS TPEOOBaHHS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpeJIMETHBIM M NPEIMETHBIM pe3yibTaTaM oOydeHUs B (HOpMUpPOBAHHH
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIbHOM AEATENbHOCTH/y4eOHBIX IeHCcTBUI 00yJaromuxcs mo
OCBOCHHIO COJICPKAHUS OMOJIOTMYECKOTO 00pa30BaHuUs.



B mnporpamme mo Owmomorum (10 kmacc, 0a30BBI ypOBEHb) peaM30BaH IPHUHITUI
NPEEMCTBEHHOCTH B HW3y4YeHHHM Ouonoruu, Omarofaps dYeMy B HEHW NpocMaTpuBaeTcs
HAIlpaBJICHHOCTb HAa PA3BUTHC 3HaHHﬁ, CBA3aHHBIX C q)OpMI/IpOBaHI/IeM C€CTCCTBCHHO-HAYYHOI'O
MHUpPOBO33PEHUS, ILIEHHOCTHBIX  OpPUEHTALUHl  JIMYHOCTH, SKOJIOTMYECKOTrO0  MBIILICHMUS,
IpPEACTAaBICHUH O 3740pOBOM o0O0pa3e KHU3HM U OEpeXHbIM OTHOIIEHHEM K OKpYKarollen
npupoaHoii cpene. [loaTomy Hapsaay ¢ U3ydyeHUEM 001EOMOIOTHYECKUX TEOPH, a TAK)KE 3HAHUMN
O CTPOCHHH KXUBBIX CHUCTCM Pa3HOro paHra M CYIHOCTH OCHOBHBIX ITPOTCKAIOUIMX B HHX
IPOLIECCOB B IPOrpaMMe 10 OMOJIOTHH ye/IEHO BHUMAHNE UCIIOJIb30BaHUIO IIOJTYYEHHBIX 3HAHUH
B TIOBCEJHEBHOW M3HM MJI PpEIICHUs MNPHUKIAAHBIX 337ad, B TOM YHCIE: NPOPHIAKTUKU
HACIIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJOBEKA, MEIUKO-TEHETHUYECKOTO  KOHCYJIBTUPOBAHHMS,
000CHOBaHHS PKOJOTHUYECKH IEIeCO00pPa3HOr0 MOBEACHUS B OKpYXKAIOIIEH MPUPOIHON cpere,
aHaiu3a BIMSHUSA XO3AHCTBEHHOH JEATENbHOCTH YENOBEKAa Ha COCTOSIHME IPUPOJHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJIEHHE BHUMaHMs K HPUKIAJHOM HANpPaBICHHOCTH Y4eOHOIo
npeamera «buonorusy MMPOANKTOBAHO H€O6XOZII/IMOCTI>IO o0ecrieyeHus YCJ'IOBI/If/'I AJI peUICHUA
OJTHOW M3 aKTyaJbHBIX 3a/1a4 IIKOJILHOTO OMOJIOTHYECKOTO 00pa3oBaHusl, KOTOpas MpeIoaraet
dopmupoBaHue y 00ydaroluUXcs CIOCOOHOCTU afaNTUPOBATbCS K HU3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOILIETOCS COBPEMEHHOI'O MHpA.

buonorust Ha ypoBHE cpeaHero oOmiero oOpa3oBaHMs 3aHUMAEeT BakHoe MecTo. OHa
obecrieunBaeT (popMupoBaHUe y OOydYaIOUIMXCS TPEACTABICHUNH O HAyYHOW KapTHHE MHpA,
pacumpsieT 1 06001aeT 3HaHUs O >)KUBOI MpuUpoje, €€ OTVIMYUTENbHBIX IPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLMHU, CO3AAaET YCIOBMS JUIA: TO3HAHUS 3aKOHOB KMBOW TPHUPOJIBI,
dbopmupoBanus (PYHKIIMOHAILHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M Oe30macHOro obpasa
KHU3HHU, DKOJIOINYECKOI'O MBIIJICHUS, HEHHOCTHOI'O OTHOIICHUS K JKUBOM npupoac U 4CJIOBEKY.

bonbiioe 3HaueHue OWOJIOTHS HMMEET TaKXkKe JUIs pEIIeHUs BOCHUTATEIbHBIX U
pa3sBUBAIOIIMX 33Ja4 CpeIHero oouiero oOpa3oBaHus, couuanuianuu odyyatomuxcs. Mzyuenue
O1o0ruM 00ecTeunBaeT yCIOBUS 1151 POPMUPOBAHUS HHTEIUIEKTYaIbHBIX, KOMMYHHUKAIIMOHHBIX
U UHGOPMALMOHHBIX HABBIKOB, ACTETUYECKON KYJIbTYphl, CIOCOOCTBYET HWHTErpaluu
OMOJIOTHYECKUX 3HAHUHU C TMPEJICTaBICHUSAMHM M3 JIPYTruX y4eOHBIX MPEIMETOB, B YAaCTHOCTH,
¢u3uku, xumun U reorpadun. HazpanHble MONOXKEHUS O MpeAHAa3HAaYeHUH Y4eOHOro mnpeaMera
«buonorus» coctaBUIM OCHOBY JUTSI OTIPEICTICHUS TIOJIX0/I0B K OTOOPY ¥ CTPYKTYPHPOBAHHIO €TI0
COJIep KaHus, TIPEJICTABICHHOTO B IPOTPaMMe TI0 OMOJIOTHH.

OT160p conepxkanus yueOHOro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYILECTBIIEH C
HO3ULUN KYJIBTYpOCOOOPA3HOTO MO/AX0/a, B COOTBETCTBUU C KOTOPBIM OOYYarOIIUECs JTOJIKHbI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble sl (POPMUPOBAHUS OOIIEH KyJIbTYphl, ONpenestoie
aJICKBaTHOE TIOBEJICHWE YeJIOBEKa B OKPYKAIOIIEH NPUPOJHON cpene, BOCTpeOOBaHHBIE B
MIOBCEHEBHOM JKM3HU U MpaKTU4ecKoil aesTesnbHOocTH. Ocoboe MecTo B 3TOM cucTeMe 3HaHUM
3aHMMAIOT D3JIEMEHTBhl COJCpXaHUsA, KOTOpble CIyXaT OCHOBOW i  (HOPMHUPOBAHUS
NPEJCTAaBICHU O COBPEMEHHOH ECTeCTBEHHO-HAYYHOW KapTHHE MHpa W IEHHOCTHBIX
OPHUEHTAIUSX JIMYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHU3AIIMH OMOJIOTHYECKOTO 00pa30BaHMs.

CrpyKTypupoBaHHE COJepKaHUs y4yeOHOro MaTepuaja B TpOrpaMMe IO OHOJIOTUH
OCYIIECTBIIEHO ¢ YYETOM MPUOPUTETHOTO 3HAUCHUS 3HAHUN 00 OTIIMYUTEIBHBIX OCOOEHHOCTSIX
’KMBOM IIPUPOJBI, O €€ yPOBHEBOM OpraHU3aliy 1 HBOJIOLUH. B COOTBETCTBUHM € 3TUM B CTPYKType
yueOHoro npeamMera «bruosorusy BbIIENEHBI CIENYIOIUE COAep)KaTelbHble TMHUN: «buonorus
Kak Hayka. MeTopl HayyHOro mo3HaHus», «Kietka kak Ounonoruueckas cucremay, «OpraHusm
Kak Omosornyeckas cucremay, «CucteMa 1 MHOrooOpa3ue OpraHMyecKoro MUpay, « IBOJIIOLHUS
’KMBOH NMPHUPOIBDY, «IKOCUCTEMBI U MIPUCYIIUE UM 3aKOHOMEPHOCTI.



Ilenp u3ydenus yuyeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE — OBJIAJCHHE
00y4aromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAJIBHOW OpraHU3allMi KUBBIX CHUCTEM
pa3HOro paHra u MpuoOpeTeHne YMEHUI MCIOL30BaTh 3TH 3HAHMSI Ui TPAMOTHBIX JEHCTBHI B
OTHOIIEHUH OOBEKTOB KMBOW MIPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX IIPOOIIEM.

Joctuxenue 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 06a30BOM YpOBHE
o0OecrieunBaeTcs PeIIEHUEM CIEAYIOIUX 3aau:

OCBOCHHE 00YJaIOUIMMHUCS CUCTEMbI 3HaHUH 0 OMOJIOTMUECKUX TEOPHUSX, YUCHHX, 3aKOHAX,
3aKOHOMEpPHOCTSIX, THUIOTe3aX, [paBWIaX, CIYXaluX OCHOBOM ansi  (QopMUpOBaHUs
MPEACTABICHUI O €CTECTBEHHO-HAYYHOM KApTUHE MHUpa, O METOJAaX HAy4yHOI'O MO3HaHUf,
CTPOCHUHU, MHOT000pasMM M OCOOCHHOCTAX J>KHBBIX CHCTEM pA3HOTO YPOBHS OpraHU3allHH,
BBIJIAIOMINXCSI OTKPBITHAX U COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTHH;

dbopMupoBaHrue y 0O0yYaromMXCs IMO3HABATEIbHBIX, MHTEIUICKTYalbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEH B Mpolecce aHaNM3a JAaHHBIX O MyTSIX Pa3BUTHS B OMOJOTUM HAYYHBIX B3TJISOB,
U U NOJIX00B K U3YYEHUIO KUBBIX CUCTEM Pa3HOT'O YPOBHS OpraHU3alUy;

CTaHOBJICHHE Yy oOOydJamomuxcs oOmeld KyJabTypbl, (YHKIHMOHAIBHON TI'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OLEHUBATH SBICHUS OKPYKAIOIIETO MHUpa >KUBOW MPHUPOJABI Ha
OCHOBaHUU 3HAHUH U OMBITA, OTYYECHHBIX MPU U3YUYEHUU OUOJIOTHH;

¢dopMupoBaHue Yy OOyYarOIIMXCS YMEHMH WLIIOCTPUPOBATh 3HAYEHHE OMOJIOIMYECKHUX
3HAHUM B TPAKTUYECKOW MAESITEIbHOCTU YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOIOTUIA;

BOCIIUTaHUE YOESKIEHHOCTH B BO3MOXHOCTH MO3HAHUS YEJIOBEKOM HMBON TNPHUPOJIBI,
HE00X0UMOCTH OEpeKHOr0 OTHOIIEHUS K HEH, COOMI0OEHHUS STUUECKUX HOPM P MPOBEICHUU
OMOJOTUYECKUX UCCIIEJOBaHUI;

OCO3HaHME LIEHHOCTH OMOJOTMYECKUX 3HAHUM JUIsl MOBBILICHUS YPOBHS 3KOJIOTHYECKOMH
KYJIBTYPBI, U1l GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pPUMEHEHNE NPUOOPETEHHBIX 3HAHUN U YMEHUH B MOBCEIHEBHOM JXU3HU JJIS OLEHKHU
MOCNIEACTBUM CBOEH NEATENbHOCTH MO OTHOIIEHHIO K OKpYXarollel cpene, COOCTBEHHOMY
3J10pOBbI0, 000OCHOBAHME U COOJIOZICHHE Mep NMPOPUIAKTUKH 3a00JI€BaHUH.

B cucreme cpennero obuiero oopasoBanus «buosnorus», nydaemas Ha 0a30BOM ypOBHE,
ABJIIETCS 00s13aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOSIIMM B COCTaB IpeIMETHOW olnactu
«EcTecTBEeHHO-HAyUYHBIE [TPEIMETHI.

Jnis u3ydenus 6Mooruu Ha 6a30BOM YPOBHE CPEIHEro OOIIero o0pa3oBaHHs OTBOIAMTCS
68 yacos: B 10 kiacce — 34 gaca (1 yac B HeZIeTI0).



COJAEP)KAHUE OBYYEHHUA 10 KJIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMONOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTUMU
€CTeCTBEHHBIMU HayKaMu, Quiocoduei, 3TUKON, 3CcTeTUKOM u mpaBoMm. Ponb Ouonoruu B
(bopMHpPOBaHNN COBPEMEHHON HAYy4YHOU KapTHHBI Mupa. CucreMa OMOIOTHYECKUX HaAYK.

Metoapl Mo3HaHUA KUBOM MPUPOBI (HAOIIOAEHUE, SIKCIIEPUMEHT, OIMCAaHUEe, H3MEPEHHE,
KJaccuukanms, MOJASITHMPOBAHNUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JdemoHcTpaumuu:

IToprpersr: Y. lapsun, I'. Mennens, H. K. Konpuos, /Ixk. Yorcon u @. Kpuk.

Tabmuubt 1 cxembl: «MeTOobI TTO3HAHUS KUBOW PUPOIBD.

JlaGopaTopHble U NpaKTH4YecKue padoThbi:

[Tpaktueckass pabora Ne 1. «lcmonp3oBaHUE pa3IMYHBIX METOIOB NpPHU HU3YYECHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. /KuBble cuCTEMBbI M X OPraHU3aI M.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIudMe >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CpolicTBa OuwocucTeM © HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM, OPraHU3MEHHBIM,  MONYJSIIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JleMoHCTpanum:

Tabmuupl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HU», «YPOBHU OpraHU3AIMH KUBOUH
TIPUPOIBIY.

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XumMu4ecKkuii COCTaB U CTPOCHHE KJICTKH.

XUMHYECKUH COCTaB KJIETKU. XUMUYECKUE AIIEMEHTBI: MAKPOAJIEMEHThI, MUKPOJIEMEHTHI.
Bojia 1 MuHepanbHbIE BEIIECTBA.

OyHKIUM BOJIBI M MHUHEPAIbHBIX BemecTB B KieTke. [loaaep:kaHne OCMOTHYECKOTO
Oananca.

benku. CoctaB u cTpoeHrne 6€TKOB. AMUHOKHCIOTBI — MOHOMEPHI OenkoB. HezameHnMbIe
U 3aMEHHMbl€ AMHMHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€NKOBOI
MOJIEKYJIbI (TIEpBUYHAS, BTOPHYHAS, TPETUYHAs M UYETBEPTUYHAS CTPYKTypa). XUMHYECKHE
cBoiicTBa OenkoB. buonoruueckue GpyHKIMN OETKOB.

®epMeHThl — Ouonornueckue kKaranmsaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA ILIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamunpl. OTinuuss  QepMEeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aToOpPOB.

YrneBoapl: MOHOCaxapu bl (TIOKO3a, pubo3a U 1e30Kcupud03a), qucaxapuibl (caxaposa,
JIAaKTO3a) W TMOJNMcCaxapuabl (KpaxMmal, TJHKOTeH, MeJUToNo3a). buomornyeckue QyHKIUN
YIJIEBOJIOB.

Jlunuaer:  Tpurmunepuabl, dochomunuabl, crepounsl. [ uapodribHO-THAPODHOOHBIE
cBoiicTBa. buonorndeckue ¢yakiuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OCTKOB U JUMHIOB KaK
HMCTOYHHUKOB YHEPTUU.

Hyxnennoseie kucinotel: JIHK u PHK. HykneoTubl — MOHOMEPHI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynknum JJHK. Crpoenme m ¢dynkumm PHK. Buger PHK. AT®: crpoenue u

byHKINN.



[{utonmoruss — Hayka o kjeTke. KiietouHas Teopusi — mpuMep B3aUMOJCUCTBUS UICH U
(aKTOB B HAYYHOM MO3HAHUU. METO/IbI U3YUEHHSI KIICTKH.

Knerka kak menoctHas >xuBasi cucrema. OO1ie nmpu3Haky KJIETOK: 3aMKHYTasi HapyKHast
MeMOpana, mosekyibl JJHK kak renernueckuii anmapar, cucteMa CUHHTe3a Oejka.

Tunsl KIETOK: JyKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
npokapuoTudeckoi kieTku. Kierounas crenka 6akrepuii. CTpoeHHE 5yKapHOTHUYECKON KIETKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, MX (YHKIUH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmaszmMa u e€ OpraHOUIBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar ['onbmaku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHoubl KJIETKH: MUTOXOHIPUH, ITacTU/bl. [IporcxoxaeHrne MUTOXOHIPUH U m1acTuA. Bust
wiactua. HemeMmOpaHHble OpPraHouAbl KIETKU: PUOOCOMBI, KJIETOYHBINH IIEHTp, IEHTPHUOIH,
PECHUYKHU, KI'yTUKH. DYyHKIIMY OPraHOMI0B KJIETKU. BriatoueHusl.

SAnpo — perynsaTopHslil neHTp Ki1eTku. CTpoeHue saapa: saepHas o0o0j0uKa, KaproIiasma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHcTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHBOM MPHUPOAEY,
«Pacnipenenenne XUMUYECKUX 3JIEMEHTOB B )KMBOW ITPUPOJIEN.

Tabmunel u cxembl: «llepuonuyeckas Tabmuia XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJZIbI», «bruocunTe3 6enkay, «CTpoeHne MoJIeKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monexkynsl AT®», «CTpoeHne syKapuOTH4YECKON
KIeTkn», «CTpoeHue XUBOTHOM KIETKW», «CTpPOEHHE PpacTUTENBHOM KIETKW», «CTpoeHue
MPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKU», «Y TIIeBOJbD, «JIUmuas».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJIOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
U3MEpEeHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaTbl PacTUTEIbHbBIX, KHUBOTHBIX M OaKTepHaJIbHBIX
KJIETOK.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopatopuast pabora Ne 1. «3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
pUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlaGopatopHass pabora Ne 2. «M3y4yeHHe CTPOEHHS KIETOK pacTeHHH, XUBOTHBIX MU
OaxTepuii Mol MUKPOCKOIIOM Ha FTOTOBBIX MUKpOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OOMeH BemiecTB, WIH MeTa0ONu3M. ACCUMWISAIMS (IIaCTHYECKUd OOMEH) U
JTUCCUMUIIALIUSA (HEpreTUYeCcKHii 00OMeH) — IBe CTOPOHBI €MHOTO Mpoliecca MeTabonu3ma. Poib
3aKOHOB COXPAHEHUS BEUIECTB U SHEPTUU B IOHUMAHUHU METa0OIU3Ma.

Tumnber oOMena BemecTB: aBTOTpOodHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEHE
BELIECTB U IIPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBass ¢a3bl ¢orocunre3a. Peakuumm doTocunTesa.
DddexkTuBHOCTL (hoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a IS KU3HH Ha 3emiie. Biusaue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XeMocHuHTE3. XEMOCHHTE3UPYIIIUe OakTepuu. 3HAUYCHHWE XEMOCHHTE3a IS JKU3HU Ha
3emie.



DHepreTUyeckuidi OOMEH B  KJeTKe. PacmieruieHwe  BEIeCTB,  BBIACICHHE U
AaKKyMYJIMPOBAaHHUE SHEPTUH B KJIETKE. JTambl dHEpreTuueckoro oomena. ['nmukonus. bpoxenue u
ero Buabl. KucimoponHoe oxkuciaeHue, WIM  KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETUIESCKOTO OOMEHA.

Peakiun marpuuHoro cuHTe3a. ['eHernueckas wuHpopmamus u JHK. Peamuzamus
TeHEeTUYeCKO MH(popMalMu B KieTke. ['eHeTHUeCKuil Ko M ero CBOWCTBa. TpaHCKpumuus —
matpuunblii cuaTte3 PHK. Tpancnsius — 6unocunres 6enka. Dtanbl Tpanciasinuu. KoaupoBanue
aMUHOKUCIOT. Posb pubocom B GuocunTese Oernka.

Hexkierounsie hopmbl sxku3HA — BUPYCHI. MicTopust oTkpeiTHs BupycoB (/1. Y. UBanoBckuif).
OcoOeHHOCTH CTpOEHHsI M KU3HEHHOTO IMKJIa BUpYcoB. baktepmodaru. bonesnu pacrenwmii,
KUBOTHBIX M YEJIOBEKA, BBI3BIBAaEMbIe BUpycaMmu. Bupyc mmmyHonedunura yenoeka (BUY) —
Bo30ymutens CIIM/la. OO6parHasi TpaHCKpUIIMs, peBepraza M uHTerpasa. llpodumakTrka
pacrnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHHIA.

JdemoHcTpaumuu:

IToptpetsr: H. K. Konsnos, /. . UBanosckui, K. A. Tumupsizes.

Tabmuet u cxembl:  «Tunbel  muTaHus», «Metabomusm»,  «MHUTOXOHAPUNY,
«OHepreTuueckuii oomMen», «Xmnopornacty, «Potocuntes», «Ctpoenune IHK», «Ctpoenue u
¢yHKIMOHMpOBaHUEe reHa», «CuHre3 Oenka», «l'eHernueckuit  kon», «Bupycoi»,
«bakrepnodarn», «Crtpoenne wu xku3HeHHbId 1wk Bupyca CIIHMJla, OGakxrtepuodaray,
«Pemmukanmsa JJHK».

Ob6opynoBanue: Mojenu-anmiukanuu «Yasoenue JHK u tpanckpunums», «buocuntes
oenka», «CTpoeHue KIeTKkn», Mojiens cTpykTypsl JJHK.

Tema 5. PasMHoOKeHUe U MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, WaM KU3HEHHBIM IMKJI KieTkd. Murtepdaza m muto3. Ilpomeccsl,
npoTekaromue B uHTepdasze. Permnmukanus — peakunss marpuyHoro cunte3a JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HAa0Op — KapuOTHUIl. JMIUIOWIHBIM M TarIOUAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuael. LluTonoruueckne OCHOBBI Pa3MHOXKEHHUS U MHJIMBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Jenenne knerku — muro3. Ctaauu muto3a. I[Iponeccsl, mporucxoasiue Ha pa3HbIX CTaJusaX
MHUTO3a. BHOJIOTHMYECKHi CMBICT MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — allonTo3.

@DopMbI pa3MHOKEHHUS OPraHU3MOB: Oecrionoe U mojoBoe. Buapl 6ecronoro pa3sMHOXXeHUS:
JiefieHre Ha/iBOe, MOYKOBAHHWE OJHO- W MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHHE, BEreTaTHBHOE
pa3MHOkeHue. VIcKkyccTBEHHOE KIIOHUPOBAaHNE OPTaHU3MOB, €r0 3HaYeHHE IS CEIEeKIUH.

[TonoBo€ pa3MHOKEHUE, €T0 OTIIMYHUS OT OECIIONOrO.

Meiio3. Craguu wmeiosza. Ilpormeccsl, mpoucxonsuime Ha cragusx menosa. [loBeneHue
XpoMocoM B Meio3e. Kpoccunrosep. buonornyeckuii cMbIC U 3HaUEHUE MEH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losioBBIE Kene3bl:
CEMEHHHUKHU M SMYHUKH. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX KIETOK — ramMeT (CrepMaTro3ouf,
AWIEKIeTKa) — crepMaroreHe3 U oBoreHe3. (OcoOEHHOCTH CTpPOCHHs —SHIEKICTOK H
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpHOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHUS Y IMO3BOHOYHBIX MKHBOTHBIX: JPOOJICHHE, TacTpyJsALus,
opranorenes. IloctamMOpronanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHATBLHOTO Pa3BUTH: MPSMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHMe cpeipl Ha pa3BUTHE OPraHU3MOB, (DAaKTOPBI, CIOCOOHBIE
BBI3BIBATH BPOXKACHHBIE YPOICTBA.



Poct u pa3Butue pactenuii. OHTOreHe3 [IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaJNHN
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuipl u cxembl: «DopMbl pa3MHOKEHHSI OPraHU3MOBY, «/|BOifHOE OII0IOTBOPEHHE Y
[[BETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pacTeHUI, «Jlenenne KIeTku OakTepuii»,
«CTpoeHHEe TOJIOBBIX KIIETOK», «CTpoeHHEe XpOMOCOMBbI», «KieTouHbld LUK, «Perukarus
JHK», «Murto3», «Meno3», «lIpsmoe n Henpsimoe pa3BUTHE», «I aMeToreHes y MiIeKOIUTAOIINX
1 4esioBeKay, «OCHOBHBIE CTaIUA OHTOTE€HE3a.

O6opynoBaHue: MHKPOCKOI, MuKporpenaparsl «CriepMaTo30UIbl MIIEKOMUTAIOIIETOY,
«Sliuexnerka miekonuTaromero», «Kapruokunes B KJieTKkax KOpeIIka JyKay, MarHuTHasE MOJIEIIb-
amumkanys «Jlenenue kinerku», moaens JJHK, monens meradasHol XpOMOCOMBL.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Jlaboparopuas pabota Ne 3. «HabmrogeHne MuTo3a B KIETKaX KOHUYMKA KOPEIKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTax.

Jlabopatopnast pabota Ne 4. «/3ydeHuwe CTpPOEHHUSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsiencTBeHHOCTH M H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTtuku. Mcropuss pa3BuThs TeHETHMKH. Pojib LHUTOIOrMM M
SMOPHOJIOTUY B CTAHOBJICHUH T'€HETHKHU. BKIIam poCCUICKUX M 3apyOSKHBIX YIEHBIX B Pa3BUTHE
FeHeTUKU. MeToabl TEeHETUKH (THUOPHUIIONIOTUYECKUM, UUTOTeHEeTHYECKH, MOJIEKYIIpHO-
reHeTudyeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUSA. | eHeTnueckass CHMBOJIMKA, UCIIOJIb3yeMasl B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTH  HAacCJelOBaHUS  NPU3HAKOB, yCTaHOBJIEeHHble [.  MeHaenem.
MonorubpuaHoe ckpermBanue. 3akoH equHo00pa3us THOPHUIOB mepBoro nokoneHus. [Ipasuno
JTOMUHUPOBaHUS. 3aKOH paculeluieHus npu3HakoB. ['mnore3a uucrtorel ramer. IlomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

Jurnbpugnoe CKpemMBaHUWE. 3aKOH  HE3aBUCUMOTO  HACJIEOBAaHMS  TPHU3HAKOB.
[{uToreHeTHYeCKHe OCHOBBI TUTHOPHIHOTO CKPEIIMBAHUSA. AHAIU3UPYIOLIEE CKpeIllMBaHUE.
Hcnonp30BaHre aHATM3UPYIOIIETO CKPEIIMBAHUS JIJTsl ONIPEIeIeHHsI TEHOTUTIA OCOOU.

CuenneHHoe HacienoBaHue npusHakoB. PaGora T. Moprana mno cremieHHOMY
HacJeI0BaHMI0 TeHOB. HapyllieHue cuemnieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpa.

XpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

['enetnka nona. XpoMOCOMHOE OIpEAeNIeHHE MoJjia. AYTOCOMBI M TOJIOBBIE XPOMOCOMBI.
['omorameTHpie W TeTeporaMeTHBIE OpraHuW3Mbl. HacnmemoBaHue NPU3HAKOB, CIEIMJICHHBIX C
MTOJIOM.

N3meHunBOCTh. BUIbI ”3MEHUMBOCTHU: HEHACIIEICTBEHHAS U HAcleACTBeHHas. Ponb cpefibl
B HEHACIIEJICTBEHHOW W3MEHYMBOCTU. XapaKTePUCTHKA MOIU(PUKANUOHHOW HW3MEHYMBOCTH.
BaprannoHHbIi psg M BapuanMoHHas Kpuasd. Hopma peakuuu npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIIMOHHON N3MEHUYHNBOCTH.

HacnencreenHasi, uiam TreHOTHIIMYECKAsl, U3MEHUMBOCTh. KOMOMHATUBHAS M3MEHUHUBOCTD.
Meiio3 ¥ TMONOBOM TpoIlecCC — OCHOBA KOMOMHATHBHOW W3MEHUMBOCTH. MyTalMOHHAs
u3MeHYnBOCTh. Kiaccudukanuss myranuii: reHHbIE, XpOMOCOMHBIE, TeHOMHbIe. YacTtoTa u
MPUYHHBI MyTaluidi. MyTtareHHbie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3menunBocty H. . BaBumnosa.

Buesinepnas HaclieICTBEHHOCTb U U3MEHYHBOCTb.



I'enetnka uyenoBeka. Kapumotun uemoBeka. OCHOBHBIE METOJbl TE€HETHKM YEJIOBEKa:
TeHEAIOTUYCCKUH, OJIM3HEIOBBIM, IUTOTCHETUYCCKUH, OMOXUMHUYECKHHA, MOJEKYISIPHO-
reHeTuyeckuil. COBpEMEHHOE OIIpe/eIeHUE TEHOTHUIA: IIOJHOT€HOMHOE CEKBEHHPOBAHHUE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomomibto I1I[P-ananusa. HacnenctBennsie 3a0onieBaHus
YyelloBeKa: TreHHble Ooyie3HH, OOJIE3HM C  HAclHeACTBEHHOM MpPeIpacroioKEHHOCTHIO,
xpoMocoMHble Oone3Hu. Comaruyeckue W TreHepaTuBHblE MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHIHMITEI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, MPOMUIAKTUKA U JICYCHUS T€HETHUYCCKUX
Oone3nell. MeauKO-TeHeTHUECKOe KOHCYJIbTUPOBAHMUE. 3HAYEHHE MEAMIIMHCKOW TE€HETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOBeKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodees-
PecoBckwnii, H. 1. BaBmiios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKpPEHIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKkOH pacIIeIyIeHUs] M €ro IMTOI€HETUYECKass OCHOBa», «3aKOH YHUCTOTHI TraMeT»,
«urubpumHoe ckpenmBanuey, «l{uTomorndeckue OCHOBBI AWUTHOPUIHOTO CKPEIIHBAHHS,
«Meito3», «B3anmonencTBue alliebHbIX T€HOBY, «I eHeTHYeCKue KapThl pACTEHUM, )KUBOTHBIX U
yenoBekay, «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACJEIOBAaHMS, CLEIUIEHHOTO C IOJIOMY,
«KapuoTunsl dYenoBeka W JKHBOTHBIX», «Buabl w3MeHuMmBOCTHY», «MoaupuKamrmoHHas
n3MeHYHBOCTHY, «HacnenoBanue pesyc-haktopa», «['eHeTHKa rpyni KpoBuy», «MyTarmoHHas
U3MEHYUBOCTbY.

O6opynoBanue: Monaenu-anmiukanun «MoHoruOpuaHOe cKpemmBaHue», «HemomHoe
JOMHUHHUpOBaHHE», «/{urubpuanoe ckpemuBaHue», «llepekpéct Xpomocom», MHKPOCKON U
MuKpornpenapar «J/{po3oduna» (Hopma, myrauuu (Gopmbl KpbUIbEB U OKpacKu Teja), repbdapuit
«I"opox moCceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopaTtopHnast pabota Ne 5. «3ydyeHue pe3yabTaToB MOHOTUOPUAHOTO U TUTHOPUTHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaboparopHas pabota Ne 6. «M3ydyeHre MOAM(PUKATMOHHON U3MEHYHMBOCTH, TOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

Jlaboparopnas pabora Ne 7. «Anamu3 wmyranuil y Jpo3oduibl Ha TOTOBBIX
MUKpOIpenapaTax».

[TpakTuaeckas pabota Ne 2. «CocTaBneHUe U aHATH3 POJAOCTOBHBIX YEITOBEKaAY.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuusi Kak HayKa ¥ MPOIECC. 3apOXKAECHUE CeNeKIMU U qomecTukanus. Yuenne H. U.
BaBunoBa 0 wLEHTpax MNPOUCXOXKIEHUS W MHOrooOpaszus KyJIbTypHbIX pacTeHui. LleHTpbl
MPOUCXOKICHHS TOMAITHUX KUBOTHBIX. COpT, MOPO/A, LITAMM.

CoBpeMeHHbBIE METOJbl CENEeKIIMU. MacCOBBIi U WHIUBUAYAIbHBIA OTOOPHI B CENEKIUU
pacTeHuil u kUBOTHBIX. OlleHKa 3KcTephepa. bIn3KopoaCcTBEHHOE CKpeIUBaHUE — MHOPUAMHT.
UYucrtas muansi. CKkpenmBanue YUCThIX JIuHAH. ['eTeposuc, nnu rubpuanas cwia. HeponcrsenHoe
ckpeuBanue — ayTOpunuHr. OtmanéHHas rubpuamzanus M e€ ycnexu. MCcKycCTBEHHBIN
MyTareHe3 M IMOJYyYeHUE MOJUIUIONAOB. JIOCTHKEHUS CEeNeKUUH PpACTEHUM, MXUBOTHBIX U
MHUKPOOPTraHHU3MOB.

buotexHosoruss Kak oTpaciab MPOW3BOACTBA. ['€HHash HWHXKEHEpHs. OTamnbl CO3JaHUS
pexomOunanTHOH JIHK u Tpancrennsix opranuszmoB. Kiertounas wumkeHepus. Kietounble
KylIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEeHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX



CEIbCKOXO03SUCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHE U JTHYeckue mnpobiaembl. MO —
TeHETHYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MEI.

JleMoHCTpauu:

[Toptpetsi: H. W. BaBunos, U. B. Muuypumn, I'. JI. Kapneuenko, M. @. liBaHoB.

Tabmupel u cxeMmbl: kapra «LIeHTpbI MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHuii», «llopoasl JOMalIHUX >KUBOTHBIX», «CopTa KyJabTypHBIX pacTeHui», «OTaanéHHas
rubpuam3anusy, «Paborer akamemuka M. @. HWeanoBay, «[lomumnoumus», «OOBEKTHI
ouorexHonorun», «Knerounele KylbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE U HEPEHOC
TE€HOB, XPOMOCOM).

Ob6opynoBaHue: MYISDKH IUIOJIOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenwmii, repoapuii «CellbCKOX03SHCTBEHHBIC PACTCHUS.

JlabopaTopHble U NpaKkTH4YecKue padoThbl:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHIKEHHUS CEJIEKIMU PACTeHHMM M KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
XO03SICTBO, JTA00OPATOPHUIO arpOyHUBEPCUTETA WIIH HAYYHOTO LIEHTPA)».



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMDBI 110 BHOJIOI'MHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBaKOTCA TpeOOBaHUS K pPeE3ysbTaTaM OCBOCHHS
00y4aroIUMUCS IPOrpaMM CpeAHero ooiero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHMS INpeaMera «buoyorus» BbIIEIEHBI
CICMYIOIIME COCTaBIAIONIME: OCO3HAHHWE OOYYAIOIIUMHCS  POCCUMCKON  TI'pa’kJaHCKOU
WJICHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOONPEAEIICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHUI0 OWOJIOruM, LeJICHANpPABICHHOE pa3BUTHE BHYTPEHHHUX
yOeX)ACHUI JTMYHOCTH Ha OCHOBE KIFOYEBBIX LIEHHOCTEH M MCTOPHUECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh 00YYaOIINXCsl PYKOBOJICTBOBATHLCS B CBOCH
ACATCIIBHOCTH LICHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, NPUCYIIUMU CHCTEME 6I/IOJIOFI/I‘-IGCKOFO
o0pa3oBaHus, HATMYHE YKOJIOTUYECKOTO MPAaBOCO3HAHMS, CTIOCOOHOCTH CTaBUTH LIETTU U CTPOUTH
JKU3HEHHBIE ILJIAHBI.

JInuaOCTHBIC pE3yiabTaTbl OCBOCHUA IMPEAMCTA «bnomnorus JOCTUI'alOTCA B CIAHUHCTBC
y‘IG6HOﬁ M BOCIUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBHU C TPaJUIIHUOHHBIMU pOCCHﬁCKHMH
COLMOKYJIBTYPHBIMU, UCTOPUUYECKUMHU U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH, NPUHITHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCITUTAaHUA W CaMOpPAa3BUTHUSA, PA3BHUTUA BHYTpeHHefI MOo3nHU JUYHOCTH, IMAaTPUOTU3MA,
YBaXXEHMSI K 3aKOHY M IIPABOIOPSAIKY, YEJIOBEKY TPyZAa U CTaplIEMY ITOKOJECHUIO, B3aMMHOIO
YBaXEHHS, OEpEeKHOTr0  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0 W  TPaJUIUsAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JImuaOCTHBIC PE3YIbTAaTbl OCBOCHUSA yqe6H0ro npeamMeTa «buomorusy AOJDKHBI OTpaXXaThb
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJICTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3ULMEN JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OPUEHTALMH, IIO3UTUBHBIX BHYTPEHHUX
yOeXACHU, COOTBETCTBYIOUIMX TPAAMIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  0OIIecTBa,
paCiupC€HUC KHU3HCHHOI'O0 OIIbITa W OIbITa ACATCIBHOCTU B IPOLECCE pC€aln3allii OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCIIATATEIBHOMN JACATCIIBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaIaHCKOTr0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIMU  OOYYaromerocss Kak AaKTUBHOTO W
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTHTYIMOHHBIX IIpaB U 065133HHOCT€I>'I, YBAXXCHHUEC 3aKOHA U
MPaBOIOPSJIKA;

TOTOBHOCTh K COBMECTHON TBOPUECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOCKTOB,
peleHrnr y4eOHbIX U TO3HABATENbHBIX 33/1a4, BHITOJTHEHUH OMOIOTHYECKUX YKCIIEPHUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TMO3MIMIO IO OTHOIIGHUIO K SBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMCHUC YUYUTHIBATDH B CBOUX HGﬁCTBHHX HGO6XOIII/IMOCTI> KOHCTPYKTUBHOT'O
B3aUMO/ICHCTBUSA JIIOJIEH C pa3HBIMU YOSKICHUSAMHU, KYJIbTYPHBIMU IIECHHOCTSIMU M COLMAIbHBIM
MTOJIOKEHUEM;



TOTOBHOCTh K COTPYJHHYECTBY B IIPOILECCE COBMECTHOTO BBIMOJHEHHUS Y4YEOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXJICHUH CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COACPKAHWS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPKTAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepe] PoamHOMN, ropmoctu 3a CBOM Kpau, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K TPUPOJHOMY HACIEIUIO U TAMATHUKAM IPUPO/IbI, JOCTHIKEHHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTH OIEHUBATH BKJIA]T POCCHICKUX YYEHBIX B CTAHOBIICHUE U Pa3BUTHE OMOJIOTHH,
MOHMMAHUS 3HAueHUs OWOJOTHMH B IO3HAHWU 3aKOHOB TPUPOJBI, B KU3HU YENOBEKa U
COBPEMEHHOT0 00IIeCTBa;

uaenHas yoexx1€HHOCTh, TOTOBHOCTh K CITY>K€HUIO U 3auuTe OTedyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAITUIO U PUHUMATh OCO3HAHHBIC PEIICHHS], OPUCHTUPYSICh HA
MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJUTEIISIM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHSATHUS HEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TpaAULMSIMU HapoaoB Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIIOUas 3CTETUKY ObITA, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUI;

MOHUMAaHNE YMOITMOHAILHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHUE MPOSBIATH
KaueCcTBa TBOPYECKOM JINUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbS H
IMOIUOHAIBLHOIO 0JIArONoJIyYHs:

MOHMMAaHUE U peain3alus 3JJ0pOBOro U 06e30MacHOro oopasa KU3HU (370pOBOE MUTAHUE,
COOIOZICHHE TUTUEHUYECKUX TMPaBWI M HOPM, COATaHCHPOBAHHBIN PEKUM 3aHSITHI M OT/bIXA,
peryispHas (¢u3MYEcKas aKTUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (pU3HUYECKOMY U TICHXUIECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYalUsIX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIOACH;

OCO3HAHHWE TOCJIEICTBHN M HEMPHUSATHS BPEIHBIX MPUBBIYEK (YIMOTPEOJICHHS ATKOTOJS,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYIY, OCO3HaHKE IIEHHOCTH MacTepCTBa, TPYI0I00uE;

TOTOBHOCTb K AKTUBHOM JE€ATEIBbHOCTH TEXHOJIOTMYECKON M COLMAIbHON HAIIPABICHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENILHO BBIMIOJIHATH TAKYIO ESTEIbHOCTb;

MHTEpEC K pa3muyHbiM chepam mpodeccHoHATBLHON AESITeNTbHOCTH, YMEHHE COBEPIIAThH
OCO3HAHHBIN BBIOOp OyayIieii mpodeccruu u peaaTnu3oBbIBaTh COOCTBEHHBIE )KU3HCHHBIE TUIAHBI,



TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO U CaMOOOPA30BaHMIO Ha MPOTSIKECHUU BCEH
KU3HU;

7) 3KOI0rNYeCcKOr0 BOCIIMTAHMSA:

9KOJIOTHYECKH 11e1eCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHNUS;

MOBBIIICHUE YPOBHS SKOJOTHYECKOW KYyIbTYphI: MPHOOPETEHUE ONbITA IJIAHUPOBAHUS
IIOCTYIKOB Y OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM JJIs1 OKPYKAIOILEN CPEe/Ibl;

OCO3HaHUeE T1100aJIBLHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U MyTel X peleHus;

CIIOCOOHOCTH MCMOJIBb30BaTh MPUOOpPETaeMbIe MPU U3YYEHUH OUMOJIOTUU 3HAHUS U YMEHUS
OpU pEIHICHUH MPOoOJeM, CBS3aHHBIX C palMOHAIBHBIM IMPHPOJIONONB30BaHIEM (cOOI0AeHNE
IIpaBWJI TOBEJIEHUS B INPHUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

AKTUBHOE HENpUsITHE NEHCTBUM, MPHUHOCSIIMX BpeA OKpYXKawlled NPUpOIHON cpene,
YMEHHE MMPOTHO3UPOBATH HEOJIArONPHUSATHBIC YKOJIOTHUECKUE TMOCISACTBHUS MPEIITPUHUMAESMBIX
JICMCTBUN U NPENOTBPALLATh UX;

HAJIMYUE PA3BUTOTO HKOJIOTUYECKOTO MBIILIICHUS, SKOJOTHYECKOH KYyJIbTYphI, OIMbBITA
NESTEIIbHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHUS pPYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHHMKATUBHOW M COIMAJIBHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOM IESITEIbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOTr0 NO3HAHUSA:

c(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAayKu ¢ OOIIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO Ha JHAJOTe KYJIBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

COBEPILECHCTBOBAHUE S3bIKOBOM M UNTATEIBCKON KYJIBTYPbI KaK CpPEJICTBA B3AUMOJICHCTBHS
MEXIY JI0JIbMH U TIO3HAHUS MUPA;

NOHMMaHUE crenupuKU OUOJIOTMM KaK HAayKH, OCO3HAaHHA €€ poiau B (OPMHUPOBAHUU
PAlMOHATILHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYyKaroleM
MUpEe Kak O €IWHCTBE TMPHUPOABI, 4YeloBeKa M OOIIecTBa, B TMO3HAHUHM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpodiieM COXpaHeHHUsI TPUPOTHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OWOJIOTMM AJII COBPEMEHHOM LMBWIM3ALMU: 00ecCredeHus
HOBOTO YPOBHS Pa3BUTHSI MEIUIIMHBI, CO3/IaHHE MEPCINEKTHUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA MyTel BBIXOAA U3 TI00ABHBIX
HKOJIOTMUYECKUX TIPOOJIeM U o0ecTieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAITUOHATILHOMY
WCITOJI30BAHUIO MIPUPOTHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TOJIYYCHHH OMOJIOTMYECKUX 3HAHWUW B IEJISIX TMOBBIIECHUS 0OIIei
KYJIBTYPbI, €CTECTBEHHO-HAy4YHOH TPaMOTHOCTH, KaK COCTaBHOM 4YacTH (PYHKIHMOHATHHON
TPaMOTHOCTH O0ydaronmxcs, GopMUpyeMoil pu N3yudeHUH OUOJIOTHH;

MOHUMAaHWE CYIIHOCTA METOJOB TO3HAHMSI, WMCIOJIb3yeMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJydyaeMble 3HAaHWSA /s aHalu3a M OOBSCHEHUS SBJICHUN
OKPYKAIOIIET0 MHUpPa M MPOUCXOIAIMIMX B HEM W3MEHEHUH, YMEHHE JelaTh O0OOCHOBAHHBIE
3aKJTFOYCHUST HA OCHOBE HAyYHBIX (DAKTOB W WMMEIOMIMXCS JAaHHBIX C MEJIbI0 TONy4eHUs
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHUS Ui pelICHUS
po0JieM B PeabHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE IIEHHOCTH HAy4YHOW JEeATEIbHOCTH, TOTOBHOCTb OCYHIECTBISTH MPOCKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;



TOTOBHOCTh W CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO W CaMOOOpa30BaHHIO, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HAaHUU II0 61/IOJ'IOI‘I/II/I B COOTBCTCTBHU C XHU3HCHHBIMU
NOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yNIbTaThl OCBOCHHUS y4eOHOro mpeamera «bHOJOTHsS» BKIIOYAIOT:
3HaUMMBIC IS  (OPMHpPOBAHUS MHPOBO33PEHUS  OOYYAIOMIUXCS  MEXKIUCHIUTLTMHAPHBIC
(MeXTpeaMeTHbIE) OOIIeHAyYHbIE TIOHITHS, OTPAXKAIOIIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa
U crieniruKy METOJIOB IMO3HAHUS, UCIIOIh3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHs,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPHUHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIEAOBaHNUEe, HAOIIOJIEHUE, W3MEPEHUE, SKCIICPUMEHT M JPYTHX), YHHUBEPCAILHBIC
yueOHbIe JeiicTBUS (TMO3HABaTeIbHbIe, KOMMYHUKATHUBHBIC, PETYISTUBHBIEC), 00ECIEUHBAOIINE
dbopMupoBaHre (QPYHKIIMOHAIBHON T'PaMOTHOCTH U COIMAIbHOM KOMIETEHLHUH O0YyYaroIuxcs,
CIIOCOOHOCTE o0yJaronmxcs HCII0IL30BaTh OCBOCHHEIC MEXIUCIUTIIINHAPHBIE,
MHUPOBO33PCHUYCCKUE 3HAHUS M YHHUBEPCATbHBIC YUCOHBIC JCUCTBHS B II03HABATEIHHOW U
COIMAIbHOM MPAKTHKE.

MetanpeameTHble pe3ylbTaThl OCBOSHHUS MPOrPaMMbl CPETHEro o01ero odpazoBaHUs
JIOJKHBI OTPAXKATh:

OBRJ1ajieHHe YHHBEPCAJbHBIMU YU€OHBIMHU MO3HABATEIbHBIMH 1€l CTBUSIMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOSITENNbHO (POPMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIIOJTb30BATh MIPY OCBOCHHUH 3HAHUN TIPUEMBI JIOTHYECKOTO MBIIUICHUS (aHATN3a, CHHTE3a,
CpaBHEHHMsS, KiacCUpUKalUU, OOOOIIEHUS), PACKPBIBATH CMBICI OHMOJOTHYECKUX TOHATUH
(BBIIENATH UX XapaKTepHbIC MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMH IMOHSATUSMU);

OTIPEICIIATh TEIM JEATEIHHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHTB PE3yIbTaThl JACSITEILHOCTH C TIOCTABJICHHBIMH IICIISIMH;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSITHUSI JUIsi OObACHEeHUs (AKTOB U SIBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JIOTHYECKHE PACCYXACHHSI (MHTYKTUBHBIC, IS TYKTUBHBIC, TIO AaHAJIOTHH ), BBISBIIATH
3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPUBAEMBIX SBICHUSIX, (POPMYJTUPOBATH BBHIBOIBI U
3aKIJIFOUYCHUS;

MPUMEHSTh CXEMHO-MOJICNbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TakKKe MPOTUBOPEUYMM PA3HOTO POJa,
BBISIBJICHHBIX B Pa3JIUYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh TUIAH PEIICHHS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIITNXCS MaTepUAIbHBIX
¥ HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATCIILHOCTh, OIEHUBATH COOTBETCTBHE PE3YJITATOB IIEIISIM,
OIICHUBATh PUCKH ITOCIICICTBHUI JICSITCIBHOCTH;

KOOPJAMHHUPOBATh M BBINONHATH pPadOTy B YCIOBHUSX pEATbHOTO, BHPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHUS;

pPa3BUBATh KPEaTUBHOE MBIIIUICHHUE MTPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeHCTBHS:



BJIAJICTh HaBbIKAMHU Yy4eOHO-HCCIIEOBATENBLCKOM U NMPOEKTHOM IEATEIbHOCTH, HaBBIKAMU
paspenieHust nmpoodsieM, CIOCOOHOCTBIO U TOTOBHOCTBHIO K CAMOCTOSITEIbHOMY TOMCKY METO/IOB
pelIeHUs TPAKTUYECKUX 3aj]a4, IPUMEHEHHUIO Pa3IMUHbIX METO/I0OB IT03HAHUS;

UCIOJIb30BaTh PA3JIUYHbIE BUJBl AEATEIBHOCTH 10 IOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalyy, NpeoOpa3oBaHUI0 U NMPUMEHEHHMIO B YYEOHBIX CHUTYyalUsX, B TOM 4YHCIE IpU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3aJjaud B OOpPa30BATENbHOU JEATEIBHOCTH U
KU3HEHHBIX CHUTYallHAX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3M M AKTyalM3HpPOBATh 3ajJady, BBIJBUTATh
TUIIOTE3Y €€ PeLIeHUs, HAXOJUTh apryMEHTHI JUIs 10Ka3aTelIbCTBA CBOMX YTBEPXKIECHUI, 3a71aBaTh
napamMeTpbl ¥ KpUTEPUU PeIIeHUS;

AHAJIM3UPOBATH MOJTYYEHHBIE B X0/I€ PEIICHUS 3a]Ja4l PE3yIbTaThl, KpUTUUECKU OLIEHUBAThH
UX IOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLI€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh IIEJICHANPABICHHBIN MOKMCK INEpPEeHOCa CPEACTB U CIIOCOOOB JeHCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHUS B  I[I03HABAaTEIbHYI0O U  IPAKTUYECKYIO oOiactu
KHU3HEIEeATEIIbHOCTH;

yYMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HJEH, MNpPEUIaraTh OPUTHHAIBHBIC TOJIXOAbI W PEUICHUS, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) padora ¢ undopmanueii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMauu (TEKCTe ydeOHOro mocodus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIMW3UPOBaTh WH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
NpeJCTaBICHUs, KpUTUUYECKU OLIEHUBATh €€ JOCTOBEPHOCTh M HEMPOTUBOPEUUBOCTb;

(dopMynHupoBaTh 3ampOChl M TMPHUMEHATh pa3IMYHbIE METOJbl NpH IOHCKE U OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

nproOpeTaTh ONBIT HCHOJIB30BAHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHIA,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTHUMAJbHYIO (OpMY TpEACTaBICHUS OHOJIOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKHU U JIPYTroe);

HCIIOJIb30BaTh HAy4YHBIN $3bIK B KauecTBE cpeAcTBa IpH paboTe C OHOIOrHYecKon
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQ/IeTh HABbIKAMHU pAClO3HABaHUS U 3alIUTHl HHpOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJaieHHe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) o6menne:

OCYILECTBIIATh KOMMYHHMKAIIUK BO BCceX cepax >KM3HM, aKTUBHO y4acTBOBaTh B JUANIOre
WIN JIUCKYCCUU TI0 CYIIECTBY OOCY)XTaeMOH TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpe/ylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COIVIACOBAHHOCTh MO3ULUH IPYTUX YYaCTHUKOB JUAJIOra WIM JUCKYCCHH);



pacrio3HaBaTh HeBepOalbHBIE CPEICTBA OOLICHMs, MOHUMATh 3HAYEHUE COLMAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTH MIEPETOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUs
JPYTuX JIOAEH, NPOSIBIATh YBaXXUTEIbHOE OTHOIIEHHE K COOECEJHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTMYHO H3JIAaraTh CBOIO TOYKY 3pPEHHUS C HMCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJIbHONH pabOThI IpU
pemeHny OGMoIornYecKor mpo0IeMbl, 000CHOBBIBaTh HEOOXOIMMOCTh MTPUMEHEHHS TPYIITOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH PeLLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)K/I0TO YIeHA KOJUIEKTHBA;

NPUHUMATh IeJId COBMECTHOW JEATEIbHOCTH, OPraHW30BHIBATH W KOOPIMHHUPOBATH
JecTBUSA 10 €€ NOCTHXKEHUIO: COCTABIIATH IUIAaH JEUCTBUH, paclpeeiTh POJIM C yYETOM MHEHHH
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJAa U KAKIOTO YYaCTHHKA KOMaH/IbI B OOILIMI pe3yibTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/Jlaratb HOBBIE IMPOEKTHI, OLEHWBATh WUJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
NPaKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh MMO3UTHBHOE CTPATETUUECKOE TIOBEJACHWE B PA3UYHBIX CHUTYAIHsIX,
NPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITH HMHUIIHATUBHBIM.

OBJiajieHHe YHUBEPCAIbHBIMH PeryIsTHBHBIMM A€l CTBHSIMU:

1) camoopranu3amnms:

UCTIOJIB30BaTh OMOJIOTHUYECKHE 3HAHUS [UIA BBIABICHHS NpOOJIeM M WX pEUICHHS B
KU3HEHHBIX M YUE€OHBIX CUTYaIHsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIeBble M CMBICIIOBBIE YCTAHOBKU B CBOMX
JNeMCTBUAX M IMOCTYNKaX MO OTHOIIEHHIO K KMBOH NPUPOJE, CBOEMY 3/10pPOBBIO U 370POBBIO
OKPYKaIOIINX;

CaMOCTOSITENTFHO OCYIIECTBIIATh TO3HABATEIFHYIO IESTEIBHOCTD, BBIABISATH MPOOJIEMBI,
CTaBUTh U (QOPMYIUPOBAaTH COOCTBEHHBIE 33/Ja4d B 0Opa30BATENbHOW JESATEIBHOCTH U
KU3HEHHBIX CUTYalLlUsX;

CaMOCTOSITENTFHO COCTABJIATH IUIAH PEIICHHS MPOOIEMbI ¢ YIETOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOTr0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

JIeNIaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATH €70, OpaTh OTBETCTBEHHOCTh 32 PEIICHHE;

OIIEHUBATh MMPHOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO M TPOSIBICHUIO IMPOKOM SPYIUIIMH B PA3HBIX 00JACTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOWH 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYalMsIM, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YIbTATOB LIETISIM;



BJIa/IETh HaBBIKAMH [MO3HABATEIbHON pe(IeKCUU KaK OCO3HAHUSI COBEPILAEMBIX JEeHCTBUN
Y MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHI, HUCIOIB30BATh MPUEMBI peIICKCHH
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OIICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

IMPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbraThl ocBoeHUs mporpamMbl COO o 6uosnoruu Ha 6a30BOM ypOBHE
BKITIOYAIOT Crieruduyueckue s yaeOHoro npeamera «buoorus» HaydHbIe 3HAHHS, YMEHUS U
CHocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAMUd U MIpeoOpa3OBaHUI0 3HAHWUM, BHJbI
NESTEAbHOCTH 10 MOJYYEeHUIO HOBOTO 3HAHMS M INPUMEHEHHIO 3HAHUHM B Pa3JIMYHbIX Y4EeOHBIX
CUTYallUsX, @ TAKXKE B PEAIbHBIX )KU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX ¢ Onosorueil. B mporpamme
IpeMETHBIC PE3YNIbTaThl PEACTABICHBI IO ToJaM 00yUeHHUS.

[IpeameTHbIC pe3yabTAaThl OCBOEHUS yueOHOTO npeameTa «buonorus» ¢ 10 knacce 10TKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe M pOJU OMOJOTMHM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOM IPaMOTHOCTH YeJIOBeKa [l PEeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKMX TEPMHUHOB U MOHATUN: )KU3Hb, KJIETKA,
opranusM, MeTabom3M (0OMeH BEILECTB U MPEeBpallleHNe SJHEPTUH ), TOMEO0CTa3 (CaMOperysnus),
yYpOBHEBasi  OpraHu3anusi  JKUBBIX  CHCTEM, CaMOBOCIIpOM3BEACHHE  (PErpoIyKIus),
HaCJIECTBEHHOCTh, N3MEHYMBOCTb, POCT U Pa3BUTHE;

yMEHUE u3jaraTb OWOJOTHMYECKHE TEeOpuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
LEeHTpajbHas JorMa MOJeKyJspHoW Ouonorun), 3akoHbel (I. Menpnens, T. Moprana, H. W.
BapunoBa) u ydenus (0 LeHTpax MHOT0OOpa3usi U MPOUCXOXKACHUS KyIbTYpHBIX pacTenuil H. U.
Baguiosa), onpeaensTh rpaHUIbBI UX TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

yYMEHHUE BIa/IeTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTWMU: HAOIIOJEHHWE U ONMHCAHUE
KHUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUN, OpraHu3alus M MpPOBEAEHHE OHOJIOrHYECKOro
HKCIIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJyYEHHBIX PE3YyJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUI U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU IIOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATH CYHIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKapHuoT,
OJITHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: OOMEHa BEILECTB U
NPEBpAILlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOIO M IHEPreTHUecKOoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHHS, PA3MHOXKEHUSI, NHAMBUAYAIBHOIO Pa3BUTUS
opranu3ma (OHTOTEHE3);

YMEHUE NPUMEHSATh MOIy4YE€HHbIE 3HAHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SIBIICHUM, ISl IPUHSATHS NPAKTUYECKUX PEIICHUI B MOBCETHEBHOM JKU3HHU C LIEJIbI0 00eCTICUeHHU
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM



TPaMOTHOTO TOBEACHHUS B OKpYXAIOUIeH NPUPOTHOH cpele, MOHUMaHHE HEOOXOIMMOCTH
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ui PallOHAIHLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE pelaTh »>JIEMEHTApHbIE TEHETHYECKHE 33/Ja4d Ha MOHO- W JUTHOpUAHOE
CKpEIIMBaHKE, CLCIUICHHOE HAcle0BaHHEe, COCTABIATh CXEeMbl MOHOTHOPHIHOTO CKPEIMBAHUS
JUTS IpeJICKa3aHMsl HAaClIe0BAaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE paboThl, COOMIONATh MpaBWiia HpU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

yYMEHHE KPUTHYECKH OLIEHUBATH W HHTEPIPETUPOBATH HH(POPMAIHIO OHOIOTHYECKOTO
COJepKaHUs, BKIIOYAOUIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 PA3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpMAIMH, HAYYHO-TIONYJISIPHBIE MaTepUaIIbl), ITUYECKHE ACIIEKThI COBPEMEHHBIX
UCCIIeJ0BaHUN B OMOJIOTUY, METUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3[aBaTh COOCTBEHHBIC IMCBMEHHBIE M YCTHBIE COOOLICHUs, 0000Imas
Ouonornyeckyro WHGPOPMANHMI0O W3 HECKOJIBKHX HWCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
NOHATUIHBIN armapaTt OUOJIOTHH.



TEMATHUYECKOE ITNTAHUPOBAHHUE 10 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoabnsie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI
pecypcsbl
bubmuorexa [JOK
1 b 2 .
HONOTHA Kak fiayka 05 https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
2 XK 1 0,5
HIBRIC CHETEME H X OpramHsatiis https://m.edsoo.ru/7f41c292
. bubnuorexa [JOK
X 0,5 1
3 MMHYECKHI COCTaB U CTPOCHUE KIIETKU 8 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
0,5
4 HKHSHETEATENEHOCTE KIETKH 0 https://m.edsoo.ru/7f41c292
5 PazmHOXeHME 1 HHAMBUyaIbHOE Pa3BUTHE 5 05 1 bubnuorexa [JOK
OpraHu3MOB ’ https://m.edso00.ru/7f41c292
6 HacnenctBeHHOCTh M1 N3BMEHYNMBOCTD 3 15 bubmuoreka [JOK
OpraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuus opranu3mMoB. OCHOBBI 3 bubnnoreka [JOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41¢c292
bu6mmorexa [IOK
8 Pesepeiioe Bpens L https://m.edso00.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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HOYPOYHOE IVTAHUPOBAHHUE 10 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabusie IIpakTuueckue
n/n Bcero U3Y4YEeHUsS oOpa3oBaTeJibHbIE Nuaukaropsr ®I
padoThI padoThI
pecypcbl
Ob6mas
bubmmoreka [JOK TPAMOTHOCTB;
buonorus B cucreme
1 wavi. BKP 1 https://m.eds00.ru/863e6122 = wHpOPMAITMOHHAS;
Y https://m.eds00.ru/863e632a =~ kommbIOTEpHAS;
KOMMYHHKATHBHASI.
MeTo/1b1 TO3HAHUS Ob6mas
KUBOU MPUPOJIBI. IPaMOTHOCTB;
[IpakTnueckas padbora uH(pOpMallMOHHAS;
5 Ne 1 «Mcnions3oBanue 1 05 bubmuoteka [IOK KOMITBIOTEPHAS;
Pa3IMYHBIX METOJIOB MPH ' https://m.eds00.ru/863e6122 =~ KOMMYHUKATHUBHAs.
W3YYCHHUH
OMOJOTHYECKHIX
00BEKTOB»
Ob6mas
buonoruueckue IPaMOTHOCTB;
3 CUCTEMBI, IPOLECCHI U 1 0,5 bubmorexa [JOK nH(pOpMallMOHHAS;
- 1P ' https://m.eds00.ru/863e6564 P ’
ux nsydenue. BKP KOMIIBIOTEPHA;
KOMMYHHKATHBHAsI.
Ob6mas
XHWMHYECKUH COCTaB IPaMOTHOCTb;
4 KkieTkd. Boma u 1 bubnmorexa LOK nH(popMaImoHHasi;
i https://m.edso0.ru/863e674e p ’
MUHEPAIBHBIE COJIN KOMIIBIOTEPHAS,
KOMMYHHKATHBHASI.



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

OO6mas

IPaMOTHOCTB;
benxu. CocraB u bubnuorexa [IOK HHGOPMALHOHHAS:
CTpOCHHE OCJIKOB https://m.eds00.ru/863e6b72 pmatt ’

KOMITBIOTEPHAS;

KOMMYHHKATHBHASI.
DepMeHThl — Ob6mas
OuoJIOTHYECKHE IPaMOTHOCTH;
KaTaJIn3aTOPBI. UH(POPMALIMOHHAS;
Jlabopatopnast pabota KOMITBIOTEPHAS;

No 1 «MI3yuenue 0.5 bubmmorexa [JOK KOMMYHHUKATHBHAs
R i . ' https://m.eds00.ru/863e6b72 Y '

KaTaJIUTHIECKOM

aKTUBHOCTH (DEPMEHTOB

(Ha mpumepe aMusa3bl

WJTU KaTajasbl)»

Ob6mas

IPaMOTHOCTB;
Yrnesobl. JInnuabr bubmmorexa LIOK uH(pOpMallMOHHAS;

AR A https://m.edso0.ru/863e6870 pyatt ’

KOMITHIOTEPHAS;

KOMMYHHKATHBHAS.

Oo6mas

TPaMOTHOCTH;
HyxnenHoBble KUCIOTHI. 05 bubnuoreka [IOK (bopMaroHHa

, UHGOPMAIMOHHAS;
ATOD https://m.eds00.ru/863e6d5c pMatt ’

KOMITHIOTEPHAS;

KOMMYHHKATHBHAS.

Oo6mas
HcTopus u MeToIbI IPaMOTHOCTB;
W3YUYCHUS KIIETKU bubmmorexa LIOK UHPOPMAIMOHHAS;

Y4 ) https://m.eds00.ru/863e6e88 pMatt ’
Knerounas Teopus KOMITBIOTEPHAS;

KOMMYHUKaTHBHasd.



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

OO6mas

IPaMOTHOCTB;
Knerka kak meiocTHas
10 nHpopMaIoHHas;
KHBasi CUCTEMa
KOMITBIOTEPHAS;
KOMMYHHKATHBHASI.
Crpoenue OO6mmas
9YKapHUOTUYECKOM IPaMOTHOCTH;
kieTku. JlabopatopHas UH(POPMALIMOHHAS;
pabota Ne 2 «M3yuenue KOMITBIOTEPHAS;
CTPOCHUS KIIETOK bubmmoreka [JOK KOMMYHHKATHBHASI.
11 pacTeHuii, )KUBOTHBIX, 0.5 https://m.eds00.ru/863e6ff0
rpu0oB U OakTepuit Mo https://m.edso0.ru/863e716¢
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOIpenapaTax 1 ux
OTIMCaHHE»
Ob6mas
IPaMOTHOCTb;
12 OOMeH BelecTB Uin bubmmnoreka HOK b
UHPOPMAIMOHHAS;
MeTaboIu3M https://m.eds00.ru/863e766¢ P ’
KOMITBIOTEPHAS;
KOMMYHHKATHBHASI.
Ob6mmas
IPaMOTHOCTb;
13 ®oTOCHHTE3. bu6muoreka [JOK HHOPMALHOHHAS:
XeMocHHTE3 https://m.eds00.ru/863e7c98 P ’
KOMITBIOTEPHAS;
KOMMYHHKATHBHASI.
Ob6mas
. but6mmoreka [IOK
14 DHepreTUYecKuii 0OMeH 0,5 TPaMOTHOCTB;

https://m.edsoo.ru/863e7aae

nH(popMaInoHHas;



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

KOMIIBIXOTCPHAA

KOMMYHHKATHBHASI.
JKu3HEHHBIN UK O6mmas
KJIETKU. [lenenue IPAMOTHOCTD;
KJIETKUA. MHTO3. UH(POPMALIMOHHAS;
Jlaboparopnas pabota KOMIIBIOTEPHAS,
15 Ne 3 «Habmronenue 0.5 bubmorexa HIOK KOMMYHHUKATUBHAS
B ' https://m.edsoo.ru/863e7dc4 Y '
MHUTO3a B KJIETKaX
KOHYMKA KOpEIIKa JTyKa
Ha FOTOBBIX
MUKpOITpernaparax»
Ob6mas
buocunTes Genka. IPaMOTHOCTB;
16 Peaknusa MaTpuyHOTO bubnmorexa HOK uH(pOpMaIlMOHHAS;
P https://m.eds00.ru/863e796e P ’
CHUHTE3a KOMITBIOTEPHAS;
KOMMYHHKATHBHa.
Ob6mas
IPaMOTHOCTB;
17 Tpancnanus — bubmuoteka [IOK HH(OPMALHOHHAS:
OnocuHTE3 OerKa https://m.edso00.ru/863e796e P ’
KOMITBIOTEPHAS;
KOMMYHHKATHBHA.
Oo6mas
IPaMOTHOCTH;
18 Hexnerounsie popmbl bubnuoreka [IOK HH(OPMALHOHHAS:
’KH3HU — BUPYCHI https://m.eds00.ru/863e7540 pMatt ’
KOMITBIOTEPHAS;
KOMMYHHKATHBHA.
bubnmmroreka [JOK Oo6mas
DopMBbl pa3MHOKEHUS
19 https://m.eds00.ru/863e81b6 ~ rpaMOTHOCTE;

OpraHu3MoOB

https://m.edso0.ru/863e831e

UH(POPMAaLIMOHHAS;



https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

KOMIIBIXOTCPHAA

KOMMYyHHKaTHBHAS.
Oo6mas
IPaMOTHOCTB;
20 Meiio3 bubmorexa LIOK UH(POPMALMOHHAS;
https://m.edsoo.ru/863e7f4a P ’
KOMIIBIOTEPHAS,
KOMMYHHKATHBHASI.
OO0pazoBanue u Oo6mas
pa3BHUTHE TIOJIOBBIX IPaMOTHOCTB;
KJIETOK. UH(POPMALMOHHAS;
OmogoTBOpEHHUE. KOMIIBIOTEPHAS,
21 JIaGoparopnas padora 0.5 bubmorexa HOK KOMMYHHUKATUBHAsI
patopHai p ' https://m.eds00.ru/863e81b6 y '
Ne 4 «3yuenune
CTPOEHHUS TOJOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTIperiapaTax
Oo6as
IPaMOTHOCTB;
99 WNunuBuayansHoOe 05 bu6nmorexa [IOK HH(OPMALHOHHAS:
pa3BUTHE OPraHU3MOB ’ https://m.eds00.ru/863e8436 P ’
KOMIIBIOTEPHAS,
KOMMYyHHKATHBHASI.
Oo6mas
I'eneTnka — Hayka o IPaMOTHOCTB;
23 HACJIECTBEHHOCTH U bubnnorexa [JOK uH(pOpMaIMOHHAS;
https://m.eds00.ru/863e86f2 p ’
M3MEHYHUBOCTH KOMIIBIOTEPHAS,
KOMMYyHHKATHBHASI.
3aKOHOMEPHOCTH Oo6mas
24 HACJIEJOBAHUS bubmmorexa TTOK I'PaMOTHOCTB;
https://m.eds00.ru/863e8878 p ’
IIPU3HAKOB. UH(POPMAaLIMOHHAS;



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

Mounorubpuaaoe KOMITbIOTEpHAs;
CKpeIllMBaHUe KOMMYHHKaTHBHAsI.
JurubpumHoe O6mmas
CKpEIlMBaHUE. 3aKOH IPaMOTHOCTB;
25 HE3aBHCHMOI'0 bubmorexa LIOK UH(POPMALMOHHAS;
htps://m.eds00.ru/36389a4 P ’
HACJICIOBAHUS KOMIIBIOTEPHAS,
MIPU3HAKOB KOMMYHHKaTHBHAsI.
Cuennensoe O6mas
HacJleIOBaHHE IPaMOTHOCTB;
MIPU3HAKOB. uH(pOpMaIMOHHAS,
Jlaboparopnas pabota KOMIIBIOTEPHAS,
Ne 5 «M3yuenune KOMMYHUKaTUBHasl.
26 €3yJIbTaTOB 0.5 bubmorexa LIOK
pesy ' https://m.eds00.ru/863e8c60
MOHOTHOPUAHOTO U
TUTUOPUTHOTO
CKpEIIUBAHUS Y
JPO30(HITBI HA TOTOBBIX
MUKpOTIperiapaTax
Ob6mas
I'eneruka nona.
IPaMOTHOCTB;
Hacnenosanue bubnunorexa LIOK
27 uH(pOpMallMOHHAS;
IIPU3HAKOB, CLEIICHHBIX https://m.eds00.ru/863e8c60
KOMITBIOTEPHAS,
C TTOJIOM
KOMMYyHHKATHBHASI.
H3MeHYnBOCTS. Oo6mas
HenacnencrBennas IPaMOTHOCTB;
W3MEHYUBOCTb. bubnmnoreka [JOK nH(popMaInoHHas;
28 0.5
JlabGopaTopHas pabota https://m.edsoo.ru/863e8efe =~ kommbIOTEpHAsT;
No 6. 3yuenne KOMMYHUKaTHUBHasI.

MoANGUKAITMOHHON



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

W3MEHYUBOCTH,
MIOCTPOCHHE
BapHUAIIIOHHOTO pAJia U
BapHallMOHHOW KPUBOM»

29

30

31

32

33

Hacnencrsennas
W3MEHUYUBOCTb.
JlaGoparopHnas pabota
Ne 7. «Ananu3 myranui
y Ipo30(duibl HA
TOTOBBIX
MUKpOTIperiapaTax

I'enetuka yenoBeka

PesepBHbIii yPOK.
O6o011ieHue o Teme
«HacnenctBeHHOCTD U
U3MEHUYUBOCTD
OpPraHU3MOB»

Cenekuus Kak HayKa U
poIIecc

MeTtonnl 1 JOCTHKEHUS
CEJICKLIUU PACTCHUM U
JKUBOTHBIX

0.5

bubnunoreka LIOK
https://m.edsoo.ru/863e8efe

bubmmoteka IIOK
https://m.edso0.ru/863e8d78

bubnunorexa LIOK
https://m.edso0.ru/863e9214

but6mmoreka [IOK
https://m.edso0.ru/863e9214

Oomas
IPaMOTHOCTb;
UH(GOPMAaIHOHHAS;
KOMITbIOTEPHAS;
KOMMYHHUKATHBHASI.

Oomas
IPaMOTHOCTb;
uH(pOpMaIlMOHHAS,
KOMIIBIOTEPHAS,
KOMMYHHKATHBHASI.

Oomas
IPaMOTHOCTB;
UH(POPMAIIMOHHAS;
KOMITBIOTEPHAS;
KOMMYHHKATHBHA.

O6mas
I'PaMOTHOCTb;
UH(pOpMaIMOHHAS;
KOMITbIOTEpHAS;
KOMMYHHKATHBHAS.
OOmas
IPaMOTHOCTb;
UH(POPMAaLIMOHHAS;



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

KOMIIBIXOTCPHAA

KOMMYHHKATHBHA.
OO6mas
PaMOTHOCTb;

34 Buorexnonorusa xak 1 bubnunoreka LIOK HHGOPMAIHOHHAS

0Tpacib MPOU3BOJICTBA https://m.eds00.ru/863e9336 pMatt ’
KOMITBIOTEpPHAS;
KOMMYHHUKATHBHASI.
OBILIEE KOJIMYECTBO 34
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MPOI'PAMMBI 10 KJIACC

Ko . .

I ol:se SEMOTO IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOI 00pa3oBaTe/ibLHOI
poBep NMPOrpaMMbl cpeHero 001ero 00pa3oBaHus

pe3yJbTara

CdopmupoBaHHOCTH 3HAaHUN O MECTE M POJIK OMOJOTHHM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOU KapTHUHBI
MHUpa ¥ HAyYHOI'O MHMPOBO33PEHHS; O BKJIAJ€ POCCUMCKHX U 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHOJOTHM; (YHKIMOHAJIHHOH T'PAMOTHOCTH YEJIOBEKa IS
pelIeHus KU3HEHHBIX 3a7a4

YMeHHue packpbIBaTh COAEp)KaHUE OHMOIOTMYECKHX TEPMUHOB M TOHSATHH: JKHU3Hb,
KJIETKa, OpraHu3mM; MeTabo1n3M (0OMEH BEIIeCTB U MpeBpallleHre YHEPTUN ), TOMEOCTa3
(camoperynsinusi), YpOBHEBas OpPraHU3allMsl JKUBBIX CHUCTEM, CaMOBOCIIPOU3BEIECHUE
(penpoayKuusi), HaCIEACTBEHHOCTh, HK3MEHUYUBOCTh, POCT U Pa3BUTHE

YMeHue uznaratb OMOJIOrHYeCKre TeOpuH (KIeToYHas, XpOMOCOMHas, MyTallMOHHAs ),
3akoHbl (I. Mengens, T. Moprana, H.M. BaBumoBa) um yueHus (0 LEHTpax
MHOIr000pa3us U MPOUCXOKACHUS KyIbTypHbIX pacteHuit H.M1. BaBunosa), onpenensars
IPaHULbI UX IPUMEHUMOCTHU K KUBBIM CHCTEMAM

YMmenue BJIaACTb MCTOAAMU HAYYHOI'O IIO3HAHUSA B Oouonoruu (H&6JIIOZI€HI/IG H OIMUCAHUC
JKHUBBIX CUCTEM, ITPOLCCCOB U ﬂBJ'IeHHfI; opraHu3anys U IIPOBCACHUC OHOJOrHYECKOTO
9KCIICPUMCHTA, BBIIBHKCHHEC TUITIOTE3BI, BBISIBJICHUC 3aBUCHMOCTH MCKOY
HCCIICAyECMbIMU BCIMYHMHaAMMU, 0OBsICHEHHE MOJIYYCHHBIX PE3yJIbTATOB,
HCII0JIb30BAHHBIX HAYYHBIX HOH?ITI/II\/JI, TCOpI/Iﬁ 1 3aKOHOB; YMCHHC ICJIaTb BbBIBOJbI Ha
OCHOBAHHH IMOJTYYCHHBIX peBy.TIBTaTOB)

YMeHue BhIIENITh CYIIeCTBEHHbIE IPU3HAKH BUPYCOB, KJIETOK IPOKAPUOT U DYKApHUOT,
OJIHOKJICTOYHBIX U MHOTOKJIETOUYHBIX OPraHU3MOB; OCOOCHHOCTH MPOIIECCOB OOMEHa
BEIIECTB U TMPEBpAIllEHUs DHEPTHMM B KIETKe, (OTOCHMHTE3a, IUIACTUYECKOTO U
DHEPreTHYECKOTO0 OOMEHa, XEMOCHHTEe3a, MHTO03a, MEi03a, OIUIOJOTBOPCHHSI,
pPa3MHOKEHU s, UHAUBUIyalbHOTO PA3BUTHSI OpraHU3Ma (OHTOTeHE3)

YMeHue npuMeHSTh MOJTyYeHHbIE 3HaHUS JUI O0BSICHEHUSI OMOJIOTHYECKUX MPOLIECCOB
U SIBJICHUH, JUIS IPUHATUS TMPAKTUYECKUAX PEIICHUH B IMOBCETHEBHON KU3HM B LEIAX
oOecrieyeHHss O€30MAaCHOCTH CBOETO 3JI0POBbSI U 3[0POBbS OKPYKAIOUIMX JIIOJCH,
COOJIIOJIEHHsI HOPM TPaMOTHOTO IOBEJIEHHS B OKpYKalOUIeW NIPUPOIHON Ccpele;
NOHUMaHHE HEOOXOIUMOCTH MCIOJIb30BaHUs JOCTHKEHUH COBpPEMEHHOI OMOJIOrHH U
OMOTEXHOJIOTHH JIJIsl pallMOHATILHOTO MPUPOAOIIOIB30BAHUS

YMeHue pemaTh >J€MEHTapHble T€HETHUYeCKHe 33Jadd Ha MOHO- U JTUTHOpPUAHOE
CKpEILMBaHME, CIEMJICHHOE HACIeJOBaHUE, COCTABIATh CXEMbl MOHOTMOPHIHOIO
CKpeLIMBaHM IS peAcKa3aHusl Hacle0BaHMsI IPU3HAKOB Y OPraHU3MOB

YMeHue BBITOTHATH 1a00paTOpHbIE U MPaKTHUECKUE padoThl, COONII0ATh TPaBUiIa pU
paboTe ¢ yueOHBIM U J1abOpaTOPHBIM 000PYAOBAHUEM

YMeHne KpUTHYECKU OLICHUBATh U MHTEPIIPETUPOBATH HH(DOPMAIHIO OHOJIOTHYECKOTO
COAEPKAHUSA, BKIIOYAIOLIYIO IICEBJOHAYYHbIE 3HAHUS M3 PA3JUYHBIX HCTOYHUKOB
(CMU, Hay4yHO-TIONMYJSAPHBIE MAaTEpHANIbl); OSTUYECKUE AaCMEeKThl COBPEMEHHBIX
UCCJICIOBAaHHI B OMOJIOTHH, METUITUHE, ONOTEXHOJIOTUU

10

YMeHue co3gaBaTh COOCTBEHHbIE NMUCbMEHHBIE W YCTHBIE COOOIEHHs, 0000Ias
OHoIOrnYecKyr0 MHPOPMALIMIO U3 HECKOIBKMX MCTOUYHUKOB, IPAMOTHO HCIOJIb30BATh
NOHSATHIHBIN annapaT OMOJIOTHU




ITPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA 10 KJTACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

1
11

buonorus kak Hayka

Buonoruss — Hayka o >xuBoil mpupozpe. Ponp Ouonoruu B ¢GopMHpOBaHUU
COBPEMEHHOM Hay4qHOH KapTHHBI MUpa. CucTeMa OMOJI0rMYECKUX HayK

1.2

Mertoapl O3HAHUS KUBOM HPUPOB! (HAOMIOACHUE, SKCIEPUMEHT, OIHCaHHE,
U3MepeHue, Kiaccu(uKanus, MOJEIUPOBAaHUE, CTATUCTHUECKas o0paboTka
JTAHHBIX )

JKuBble cucTeMBl 1 X OpraHu3anusa

2.1

2.2

JKuBbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus: onosorun. CBOMCTBA
OMOCHCTEM | UX pa3sHOOOpa3ue

YpoBHU OpraHu3anuu OMOCUCTEM: MOJEKYJISPHO-TEHETUYECKUH, KIETOUHBIH,
OpraHU3MEHHBIN, OMYIALUOHHO-BUIOBOM, IKOCUCTEMHBIH, OrochepHbIN

3.1

3.2

XHUMHYECKUI COCTAB U CTPOCHUE KIIETKH

XUMUYECKUN COCTaB KJIETKU. XHMHUYECKUE DJIEMEHTBhI: MAaKpPOJJIEMEHTHI,
MUKpO3JieMeHThl. Boma u MuHepanbHble BeniecTBa. DyHKIMH BOABI H
MUHEpaIbHBIX BEIIECTB B KiieTke. [loanepxanue ocMoTHyecKkoro 6ananca

benku. CocrtaB u cTpoeHHe OENKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OEIIKOB.
He3ameHuMble M 3aMEHUMbIE AMHHOKHCIOTHI. AMHUHOKHCIOTHBIH COCTaB.
YPpoBHU CTPYKTYphI OETTKOBOM MOJIEKYIIbI (IEPBUYHAs, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHASA CTPYKTypa). XUMHUYECKHE CBOMCTBa OesikoB. buonormueckue
(GyHKIIUN OEIKOB.

depMeHThI — OHooruyeckue karanuzaropsel. CTpoeHne GpepMeHTa: aKTUBHBIN
HEeHTp, cyoctpartHas cnenuduunocts. Kodepmentsl. Buramunsl. OTandms
(epMEeHTOB OT HEOPraHMYECKUX KaTau3aTOPOB

3.3

3.4

VYrneBoJbl: MOHOCaxapu/ sl (ITIF0K03a, pubo3a U Ae30Kcupr003a), Jucaxapuabl
(caxaposa, JIakTO3a) W TMOJUcaxapuibl (Kpaxmaj, TJIUKOTeH, IIEeJITI003a).
buonorndeckue pyHKIUN YTI€BOOB.

Jlununpr:  Tpurnuuepuabl, crepounsl, Qochomunuael. ['mapoduabHO-
rusipooOHble cBoMcTBa. buonormdeckune ¢yHkuuu maunuaos. CpaBHeHHe
YIJI€BOJIOB, OEIKOB U JUIUAOB KaK HICTOYHUKOB SHEPIUn

Hyxnennossie kucnorsl: JIHK n PHK. HykiieoTu sl — MOHOMEpBI HYKJIEMHOBBIX

kucinoT. Ctpoenune u ¢ynkuun JIHK. Crpoenmne n ¢dynxnuun PHK. ATO:
CTpO€HUE U (PYHKIIHH

3.5

I_[I/ITO.IIOF W — HAayKa O KIJICTKE. Knerounas TCOpHH. Metoapl HU3YUCHUS KIICTOK

3.6

Knerka kak nemnoctHas >xuBas cucrema. O0mue nNpu3Haky KIETOK: 3aMKHYTast
HapyxHass MeMOpana, mojekynsl JIHK kak reHetuueckuil anmapar, cucrema
CHHTe3a OerKa

3.7

3.8

THIbI KJIETOK: 9yKapuoTHUeCcKas U mpokapuotuieckas. OCOOEHHOCTH CTPOEHUS
npokapuotnyeckoil kinerku. Kierounas crenka Oakrepuil. CTpoeHue
DYKapUOTHUECKON KiIeTKH. OCHOBHBIE OTIMYHS PACTUTENIBHOM, KUBOTHOM M
rpuOHOM KIIETKH

IToBEpXHOCTHBIE CTPYKTYpbl KIETOK — KIJIETOYHAs CTEHKAa, INIMKOKAJIMKC, HMX
¢ynkun. [lnazmarnyeckas memOpana, e€ coiictBa u pynkuuu. Lutoruiazma u
e€ opraHouzapl. OHOMEMOpaHHbIE OpPraHOWABI KIETKH: 3HIOIUIa3MaTH4ecKas
cerb (OIIC), anmapar ['ombmxku, nm3zocomsl. I[lomyaBTOHOMHBIE OpPraHOMIBI
KJICTKM: MHTOXOHJIPHH, IUIACTHABL. IIponcxokaeHne MUTOXOHAPHUMA U IIJIACTU.




Buner mnactun. HememOpanHbIE OpraHOMIBI KIIETKH: PUOOCOMBI, KJIETOYHBIN
LIEHTP, PECHUYKH, )KI'yTUKU. DYHKIIMU OPraHOUIOB KJIETKU. BriroueHust

3.9

SAnpo — peryasTopHblii neHTp Kietkd. CTpoeHHe spa: siiepHas 000JIouKa,
KapHUoIlLIa3Ma, XpOMATHH, SIAPBIIIKO. XpPOMOCOMBI

3.10

TpchnopT BC€IICCTB B KJICTKEC

X(HSHCI[GHTGJ’IBHOCTB KJICTKHU

4.1

4.2

4.3

OOMeH BemecTB, WM METa00au3M. ACCUMWISIMS (TUTACTUYECKUT OOMEH) U
JUCCUMWIALUS (HEPreTUYecKuii oOMEeH) — JBE CTOPOHBI €AMHOIO IIpolecca
MeTrabonu3ma. Tunbsl oOMeHa BemecTB: aBTOTPo(HBIN 1 TeTepoTpodHbIH. Pob
(epMeHTOB B OOMEHE BEIIECTB U MPEBPAILICHIH YHEPTUU B KIETKE

®dotocunTe3. CBeToBas v TeMHOBast (pa3bl hoTocuHTe3a. Peakiuu porocunTesa.
OddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE POTOCUHTE3A JJIs )KU3HU Ha 3emIie.
Bnusinue ycnoBuii cpensl Ha (OTOCHHTE3 W CIOCOOBI TOBBIIICHUS €T0
IIPOYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHuHTe3. XEeMOCHHTE3UpYIOIIHe OakTepuu. 3HAUYEHUE XEMOCHHTE3a Ui
JKU3HU Ha 3emIie

DHepreTUyeckuii oOMeH B KIieTKe. PacrieruieHue BeIIECTB, BBIACICHHUE H
AKKyMYJIUPDOBaHHE SHEPTUM B KJETKe. OJTambl HHEPreTHYEecCKOro oOMeHa.
I'mukonus. bpoxenue u ero Bujbl. KucnopoaHoe okucieHue, Win KJIE€TOYHOE
npixaHue. DG GEeKTHBHOCTh SHEPreTUYECKOro 0OMeHa

4.4

4.5

5.1

5.2

Peakiun MarpuuyHoro cuHTe3a. I'eHermueckas wuHpopmamus wu JIHK.
Peanmusanus remernveckoil MHPOPMALUU B KIIETKE. |'€HETHUECKHI KOIl U €ro
cBoricTBa. Tpanckpumnmus — Matpudnbiid cuaTe3 PHK. Tpancnsuus — 6nocuaTe3
oenka. KogupoBanue amuHokucior. Pois pubocom B OnocuHTese Oenka

Heknerounsie ¢opmbl xu3Hu — BUpychl. Mcropust oTkpsiTus Bupycos (/1.1.
MBanoBckuit). OCOOEHHOCTH CTPOCHUS U KHU3HEAESATEILHOCTH BHPYCOB.
bakrepuodaru. bone3snum pacTeHuil, *KUBOTHBIX U YEJIOBEKA, BBI3BIBAEMBIC
BUpycamu. Bupyc ummynonepunmra yenoseka (BUY) — Bo3oynutens CITN/a.
[IpodunakTrka pacnpocTpaHeHUs] BUPYCHBIX 3a00€BaHUI

Pasmuoxenne n HHIWBHUAYAJIbHOC PA3BUTUC OPTraHU3MOB

Knerounslii 1MKI, WIM KU3HEHHBIM HMKI KieTku. MHrepdaza u muTo3.
[Ipoueccel, nmporekaromue B UHTEpdaze. Permkanus — peakuus MaTpUUHOTO
cure3a /IHK. Crpoenue xpomocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JuniouaHbIi W TAalUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHJIBIL.
[[uronornyeckue OCHOBBI PA3MHOXKEHUS U HUHAUBUIAYAIBHOIO DPa3BUTHUS
OpraHU3MOB.

Jenenne xnetkn — murto3. Craguu murosa. IIpoueccel, mpoucxonsamue Ha
Pa3HBIX CTAINUSIX MUTO3a. BHOTOrHYECKHil CMBICT MUTO3a

@®opMbl pa3MHOKEHHUsI OpraHU3MOB: Oecrionoe U nosnoBoe. Buabl Oecrionoro
pPasMHOXKEHUs: JIeJIeHHEe HaJBOE, TOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE Pa3MHOKEHHE. HckyccTBeHHOE
KJIOHUPOBAHHE OPTaHU3MOB, €r0 3HaAUEHHE IS CeJIEKLIUU

5.3

5.4

[TonoBoe pa3MHOXKEHHUE, €T0 OTJIMYHUS OT OECIIONOTO.

Meiio3. Cragum wmeiio3a. Ilpomecchl, mpoUCXOAsIIME Ha CTAAMSAX Meno3a.
[loBenenne xpomocom B Meio3e. KpoccuHrosep. buonormdeckuil cMbici u
3HaYCHHUE Meio3a

["amerorenes — nporecc 00pa3oBaHUs MOJOBBIX KIETOK y *KUBOTHBIX. [TooBBIE
KCJIC3bl: CCMCHHUKU U SIMYHHUKH. O6pa30BaHI/IC N Ppa3BUTHUC ITOJIOBBIX KJICTOK —
rameT (CIiepMaTo30u/I, SIMIEKIIETKA) — criepMaTorene3 u oorede3. OcobeHHOCTH
CTpOEHMS SMIEKIETOK U ciepMaTo30u10B. OmnonorBopenue. [lapreHorenes




5.5

6.1

6.2

NunuBunyanpHOoe  pa3BuTHe  (OHTOTreHE3). OMOpPHOHAIBHOE  pa3BUTHE
(aMOpuorenes). Jtanbl SIMOPHOHATBLHOTO PA3BUTHSI Y TO3BOHOYHBIX JKUBOTHBIX:
npobiieHue, racTpyisius, opranorenes. [loctamOpruonansHoe pa3BuTHe. TUIIBI
MOCTAIMOPHUOHAIBLHOTO Pa3BUTHS: MPsIMOE, HempsiMoe (JIMYMHOYHOE). Biusinue
Cpellbl Ha pa3BUTHE OPraHU3MOB; (PaKTOPbI, CHOCOOHBIE BHI3BIBATH BPOXKIEHHBIE
YPOJCTBA.

Poct u pasButue pactenmii. OHTOreHe3 ILIBETKOBOI'O PACTEHHUSA: CTPOCHHUE
CEMEHH, CTAJNH PA3BUTHUS

HaCJIGI[CTBeHHOCTb U U3BMCHYUBOCTb OPraHM3MOB

IIpeamer n 3anaun reseTuku. Mcropus pa3BuTus reHeTUKU. BKitag pocCUMCKUX
U 3apyOeXHbIX YYEHBIX B pa3BUTHE TEHETHKH. MeTonbl T'€HETHKH
(ruOpUAOTOTUYECKHUM, [MTOT€HETUYECKUU,  MOJEKYJISIPHO-TEHETUUYECKU).
OcHOBHBIE T€HETUYECKHE TIOHATHSA. [ eHeTYecKas CUMBOJIMKA, UCIIOIb3yeMas B
CcXeMax CKpellMBaHUN

3aKOHOMEPHOCTH HacCJe0BaHUsS NPU3HAKOB, YCTaHOBJEHHbIe I'. MeHaenem.
MonorubpusiHoe ckpeuBaHue. 3akoH eIuHoOoOpas3ust IMOpUIOB HEPBOTO
nokosieHus. [lpaBuio nOMHUHHMpPOBaHMS. 3aKOH pACUICIUIEHUS IPU3HAKOB.
['nnore3a unctoTel ramer. [loyHOE U HEMTOJIHOE JOMUHHUPOBAHUE.
JurubpuaHoe ckpemmBanue. 3aKOH HE3aBUCHUMOT'O HACIICAOBAHUS TPU3HAKOB.
[luToreHeTUeCKUEe OCHOBBI TUTHOPUIHOTO CKpELIUMBaHMs. AHaIM3HpYOLIee
cKpemyBaHue. lcronb3oBaHME — AHWIM3HPYIOIIETO  CKpEIMBaHUA s
OIpeJieNIeHUsl TEHOTUIIa 0COOU

6.3

6.4

6.5

CueruieHHoe HaciefoBaHue npusHakoB. Pabora T. Moprana no cuernjieHHoMy
HACJICJOBAHMIO TEHOB. Hapymienume cuoeruieHMs TI€HOB B pe3ysbTare
KpOCCHUHIOBepa. XPpOMOCOMHAsl TEOpHUs HACIECACTBEHHOCTH. I 'eHeTndeckue
KapTHI.

I'enetuka mosia. XpoMOCOMHOE OINpEAEIEHUE IMoja. AyTOCOMBI U TIOJIOBBIE
XpPOMOCOMBI. ['oMOraMeTHsle U TrereporaMeTHsle opranu3Mbl. HacimenoBanue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM

HN3menunBocTh. BUAbI M3MEHUYNBOCTH: HEHACJIEACTBEHHAS M HAcJIeACTBECHHA.
Ponp cpenpl B HEHACHEOCTBEHHOW M3MEHUMBOCTH.  XapaKTepHUCTUKa
MOAU(UKAIIMOHHOW HW3MEHYMBOCTH. BapwalmoHHBIA psii W BapHallMOHHAS
kpuBas. Hopma peakuum mnpusHaka. KoinuecTBeHHbIE U KaueCTBEHHBIE
MPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(DUKAITMOHHON N3MEHYHUBOCTH

HacnencrBenHas, WiId TIEHOTUIIMYECKAs, HM3MEHYUBOCTh. KoMOuHAaTHBHAasA
W3MEHYUBOCTh. Meiio3 ¥ TONOBOM TpoIlecC — OCHOBA KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTalrmoHHass W3MEHUYMBOCTh. Kitaccudukamms MyTaimid:
TE€HHbIE XpPOMOCOMHBIE, TEHOMHBIE. HacToTa M NpUYMHBI MyTaluii. MyTtareHHbie
(dakTopel. 3aKOH TOMOJIOTUYECKUX PSJAOB B HACJICACTBEHHOW W3MEHUYHBOCTH
H.M. BaBunoBa

6.6

I'enetnka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/AbI TE€HETHUKH
YeJI0BEKA: reHeaJIoTHIECKU, OM3HEIOBBIH, IIUTOr€HETHYECKHH,
OMOXMMHUYECKHA, MOJEKYyIspHO-TeHeTHdeckuil. COBpEeMEHHOE Ompe/esieHHe
TE€HOTHIIA: TIOTHOTEHOMHOE CEKBEHHPOBAaHUE, TCHOTUITUPOBAHNE, B TOM YHCIIE C
nomortpio [I[P-ananu3a. HacnencrtBenHnble 3a0oneBaHusl YelIOBEKa: T€HHBIC
Oosie3HM, 00JIE3HU C HACIIEICTBEHHOM MPEIPACTIONOKEHHOCThIO, XPOMOCOMHBIE
0one3nn. CoMaTUyecKue U TEeHepaTHBHBbIE MyTanuu. [[pUHIMIBI 370POBOTO
obpaza JKM3HHW, JAMATHOCTUKH, TPOPHIAKTAKH M JICYCHUS TEHETHYCCKUX
00J1e3HEeH. Menuko-reHeTu4ecKoe KOHCYJIbTUPOBAHHUE. 3HaueHue
MEJUIIMHCKOW TEHETHKH B TMPEAOTBPAlICHUH W JICUCHUH TEHETHYCCKUX
3a00JICBaHUI YEIOBEKA




Cenekiust opranu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

7.2

7.3

Cenexnuns Kak HayKa M IPOLECC. 3apOKICHHUE CENEKUUU U JOMECTHKALUA.
Yuyenne H.U. BaBwimoBa o0 MEeHTpax MPOUCXOXKICHHUS M MHOT000pa3us
KYJIBTYPHBIX pacTeHui. L{eHTpbl IPOUCXOKICHMS JOMAIHUX )KUBOTHBIX. CopT,
1I0poJa, ITaMM

CoBpeMeHHBIE METOBI CEIEeKIMH. MacCOBbI U WHAMBHUAYAJIbHBIA OTOOPHI B
CEJICKIIMM PAaCTCHUM M KXUBOTHBIX. OLIEHKA 3KCTepbepa. bIM3kopoiacTBEHHOE
cKpeuBanue — UHOpuauHr. Yuctas nuHus. CKpelnMBaHWE YHCTBIX JIMHUH.
I'eTepo3uc, unu rubpuanas cuina. HepoacTBeHHOe ckpelnBaHue — ayTOPHIUHT.
Otnanénnas rubpunmzanusi u e€ ycrnexu. VICKyCCTBEHHBI MyTareHes u
IIOJIy4YEHUE IOJUIUIONIOB. JIOCTMXKEHUS CEeNeKLUM pPACTEHUH, >KMBOTHBIX M
MHUKPOOPTraHU3MOB

BuoTexHonorus Kak OTpacib NPOU3BOJACTBA. | eHHas HHXKEHEpHUs. Tarbl
coznanusi pekomOuHantHOW JIHK m TpancrenHsix opranusmoB. Kierounas
umkeHepus. Kierounele KyiabTypbl. MUKpPOKIIOHATBHOE  PAa3MHOKEHHUE
pactenuii. KiloHMpoBaHHE BBICOKOIIPOIYKTUBHBIX CEIbCKOXO3SHCTBEHHBIX
OpPraHu3MOB. DKOJOTHUYeCKHe W 3Thdeckue npodiembl. [MO — reHeTnuecku
MOAH(UIIPOBaHHBIE OPTaHU3MBbI




YUYEBHO-METOJAUYECKOE OBECIIEYEHHUE OBPA30BATEJBHOI'O
MHPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA
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HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

1. https://bio-oge.sdamgia.ru/
2. Poccuiickas anexTpoHHas mkona. https://resh.edu.ru/. Buneoypoku u
TpPEeHaXXePhI IO OMOJIOTHH.



3. http://college.ru/biologiya/ http://www.sbio.info http://www.greeninfo.ru/ 4.
http://www.theanimalworld.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE
OBPA3OBATEJBHOI'O ITPOLECCA

YYEBHOE OBOPYJOBAHHE
CnpaBo4yHbIC TaOIHUIIBI.

I'oToBBIE MUKpOTIPETIAPATHI.
['epbapun.

OBOPYJIOBAHMUE JJIA ITPOBEJAEHUSA JIABOPATOPHBbBIX,
INPAKTUYECKHUX PABOT, IEMOHCTPALIMIA

TepmomeTpsl, Bechl, yamiku [letpu, mpoOupku, MeH3ypkHu. JIymbl, CBETOBbIE
MUKPOCKOTIBI.

WNuTepakTuBHas 1ocka. MynbTUMEIUUHBIN TPOEKTOP.



