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MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpamMmbl MO OHOJOTHH TEOPETHYECKYIO OCHOBY IS
OTpe/ieNieHUs] TMOAXOM0B K (OPMHUPOBAHUIO COJACp)KAHUS Y4eOHOTO MpeamMera
«buonorus» cocraBwiaM: KoHUenTyaneHble mnojoxeHuns PIrocC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIel, COJEp)KaHUs, pe3yJbTaToB OOydYeHus u
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIUX LENIX U
NPUHIMIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CpPEIHEro
oOmero oOpa3oBanuss B Poccuiickoil ®enepauuu, a TakXKe IOJIOKEHUI O
cnenuduke Onoioruu, e€ 3Ha4YeHUH B MO3HAHUU JKUBOM MPUPOABI U 00eCIICUeHUN
CYIIIECTBOBAaHMS 4YelioBeuecKoro obimiectBa. CoriiacHO Ha3BaHHBIM TOJIOKEHUSIM,
ornpe/ereHbl OCHOBHBIE (DYHKIIMM MPOrpaMMBbl IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Ja€T TMPEACTABICHHE O LENsAx, 00 oOmen
cTparernu OOy4YeHUsS, BOCHHTAHHUSA M PAa3BUTUS OOYYAIOIIMXCS CpeICTBaMU
yueOHoro mpeamera «buonorus», omnpeneiaseT o00s3aTeNnbHOE IPEIMETHOE
colepKaHUe, €ro CTPYKTypy, pachpeielieHne 1o pas3ieliaM H  TeMmaw,
PEKOMEHIYEMYIO TIOCIEA0BATEIHLHOCTh U3YUEHHS y9eOHOTo MaTepuana ¢ yu4&éToMm
MEXIMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JOTHKH 0O0pa30BaTEIBHOTO
MpoIIecCa, BO3PACTHBIX OCOOCHHOCTEH 00yYaroImMnXCs.

B nporpamme mo OuosorMM TakKe YYMTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpeMETHBIM W MPEAMETHBIM pe3yJibTaTaM
oOyueHuss B (POPMHUpPOBAHMM OCHOBHBIX BHJIOB Yy4eOHO-MTO3HABATEIbLHOU
NEeATeNIbHOCTH/YUeOHbIX JEeUCTBUN O0ydYarolmUXCcs MO OCBOCHUIO COJIEPHKAHUS
OMOJIOrMYeCcKOro 00pa30BaHUS.

B nporpamme mno Ouonorum (10 kiacc, 06a30BbI ypOBEHb) peaIn30BaH
OPUHIIMI TMPEEMCTBEHHOCTH B M3y4Y€HUM OHWOJoruu, Onarojgapss 4eMy B Hel
IpOCMaTpUBAETCS HAMpPABJICHHOCTh Ha pa3BUTHE 3HAHWH, CBSI3aHHBIX C
dopMuUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpHUEHTALMH JTUYHOCTH, 3KOJOTUUECKOTO MBIIUICHUS, IPEICTABICHUN O 3JJ0POBOM
oOpase >XU3HU U OEpEKHBIM OTHOIIEHHWEM K OKpY’Kalollel MPUPOIHON cpere.
[ToaTomy Hapsxy ¢ W3ydeHHEM OOIICOMOIIOTUYECKUX TEOPHUH, a TakKe 3HAHHWHA O
CTPOCHHH KUBBIX CHCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJIOTHH YyJI€JICHO BHUMAaHHE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B MMOBCETHEBHOM JKU3HU ISl PEUICHUS MPUKIATHBIX 3a7a4, B
TOM 4YHCle: NPO(QUIAKTUKY HACIEIACTBEHHBIX 3a00JIEBAHUI YeNOBEKa, MEIUKO-
TeHETUYECKOTO KOHCYJbTUPOBaHUS, 00OCHOBaHUS IKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIECHHUS B OKpYy)Kalolleil NpUpPOJHOM cpele, aHanu3a
BIIMSIHUST XO3SMCTBEHHOW AESTENBHOCTH 4YEJIOBEKAa HAa COCTOSHUE MPUPOIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CHJICHHE BHUMAaHUSI K MPUKIIATHON HAIIPABICHHOCTH



ydeOHOoro mpenmera «buosorus» mpoauKTOBaHO HEOOXOJAMMOCTBIO OOCCIIeUeHUS
YCIIOBUM JUIsl PEIICHUS] OJJTHOM U3 aKTyaJIbHBIX 3a/1ay IIKOJBHOI'O OMOJIOTUYECKOIrO
oOpa3zoBaHus, KOTOpas Impeanojaraer QopMupoBaHuE Yy  OO0yyaroOIIUXCA
CIIOCOOHOCTH aalTHPOBAaThCA K HW3MEHEHUSM JUHAMHUYHO Pa3BUBAOLIETOCs
COBPEMEHHOT'O MHpA.

buonoruss Ha ypoBHE cpenHero ooOmero oOpa3oBaHUS 3aHUMAET Ba)KHOE
Mecto. OHa obecneunBaer (GOpMUpPOBAHUE Y OOYYAIOIMIUXCA MPEACTaBICHUM O
HAy4YHOM KapTUHE MHpA, pacliupseT U 00o0LaeT 3HaHUA O KUBOW IpHUpoie, €€
OTJIMYUTENBbHBIX MPU3HAKAX — YPOBHEBOW OpraHU3alld M HBOJIIOLUH, CO3IAET
yCIOBUSI  JJisi:  TO3HAHHWS  3aKOHOB  JKUBOW  MPUPOJIBI,  (POPMUPOBAHUS
(GyHKIHOHATBHOM TI'PaMOTHOCTH, HAaBBIKOB 30pOBOrO W Oe3omacHoro obpasa
KU3HU, IKOJIOTMUYECKOT0 MBIIUICHHS], IEHHOCTHOTO OTHOILIEHUS K dKUBOU MPUPOJIE
U YEJIOBEKY.

Bosbiioe 3HaueHue OMOIOTHS UMEET TaKKe JUIsl PEIICHUSI BOCIUTATEIbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero o0pa3oBaHMs,  COLMAIU3AINU
oOyyaroruxcs. M3yyenue Guonioruu oOecrneyrnBaeT ycinoBus At (OpMUPOBAHUS
WHTEJUICKTYaJlbHbIX, KOMMYHUKAIMOHHBIX W HWH(GOPMAIIUOHHBIX  HABBIKOB,
ACTETUYECKON KYyIbTYpBI, CHOCOOCTBYET HHTETPAllMKd OMOJOTHYECKHX 3HAHUHM C
MPEICTABIICHUSIMU U3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKHU, XUMUHU
u reorpaduu. Ha3BaHHbIE TOJOXKEHHS O TMpeAHA3HAYECHUH Y4eOHOro IMpeaMera
«buonorus» cocTaBUIM OCHOBY JUIsl OIpEACNICHUs TMOJAXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHHIO €r0 COJEP)KaHMs, MPEJCTABIEHHOTO B MpPOTrpaMMe IO
OHOJIOTHUH.

Ot6op coxepkanus ydeOHOro mpeamera «buosorus» Ha 0a30BOM YpPOBHE
OCYHIECTBIEH C MO3MIMK KyJIbTYpOCOOOpPa3HOTO MOAXO0/a, B COOTBETCTBUHU C
KOTOPBIM OO0y4aroluecs: JOJDKHbI OCBOMTH 3HAHWA W YMEHHs, 3HAUUMBbIE IS
dbopmupoBaHusi O0OIIEH KyJIbTYpbl, ONPEACISIONINE aJEeKBATHOE TOBEIACHUE
YeJIoBeKa B OKpYKarolleld MPUPOAHON cpejie, BOCTpeOOBaHHbIE B MOBCEIHEBHOM
KHU3HU U IPaKTHUECKOM aesTenbHOoCcTH. Oco0oe MECTO B 3TOM cucTeMe 3HAHUMN
3aHUMAIOT JIEMEHTHI COJIEPKaHUsI, KOTOPbIE CIIyKaT OCHOBOM /Jisi (pOPMUPOBAHUS
IIPEICTABICHUM O COBPEMEHHOW €CTECTBEHHO-HAyYHOU KapTUHE MHUpA U
LHEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TI'yMaHH3alUUU
OMOJIOrMYecKOro 0Opa30BaHHUS.

CTpyKkTypupoBaHUE COJACpKaHUA Y4YeOHOro MaTepualia B Mporpamme Io
OMOJIOTUM OCYILIECTBICEHO C YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTAX >KMBOUM MPUPOJIbI, O €€ YPOBHEBOW OpraHU3ALMH U
3BOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJIEHBI CIIEIYIONINE COAEpKaTelbHble JIMHUM: «bronorus kak Hayka. MeTomabl
HAy4yHOro To3HaHUs», «Kierka kak Ouonormyeckas cucremay, «OpraHusm Kak



ouosnoruyeckas cuctema», «CucreMa M MHOTOOOpa3ue OpraHUuYECKOro MHUPAY,
«IBONIOLHUSA KUBOK TIPUPOABD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTHY.

[lenps um3yuyenus ydeOHOro mnpeamera «buomorus» Ha 0a30BOM YpOBHE —
OBJNaJICHNEC  OOYYAOMIMMUCS  3HAHUAMH O  CTPYKTYPHO-(PYHKITMOHATBHON
OpraHu3allMi > KUBBIX CHCTEM pAa3HOTO paHra U MpuoOpeTeHue yMEeHUn
UCIIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JEUCTBUH B OTHOIICHUH OOBEKTOB
YKUBOH TIPUPOJIBI U PEIICHUS Pa3IMYHBIX )KU3HCHHBIX IMPOOJIEM.

JlocTmwkeHne 1enu u3ydeHus ydeOHoro mpeameta «buomorus» Ha 6a3oBoM
ypOBHE 00€CTICUnBACTCS PEIICHUEM CIISAYIONNX 3a/1a4:

OCBOCHHE OOYYaIOIIMMHCS CUCTEMBbI 3HAHUW O OHOJOTUYECKUX TEOPHUSX,
YUYECHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPaBUIIAX, CIyKaIllUX OCHOBOU
st GOPMHUPOBAHUS TIPEACTABICHUA O €CTCCTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAyYHOTO IMMO3HAHWS, CTPOCHUH, MHOTOOOPa3ud U OCOOCHHOCTSX YKHBBIX
CUCTEM Pa3HOTO YPOBHS OPTaHU3AIMH, BBIAAIONIUXCS OTKPHITHUSIX U COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTHH;

dbopMupoBaHUEe y OOYy4YalOIIMXCS IO3HABATENIbHBIX, WHTEJUICKTYyaJIbHbIX H
TBOPUYECKUX CIIOCOOHOCTEHW B TPOIECCe aHajdu3a JaHHBIX O MyTSIX pPa3BUTHS B
OWOJIOTUY HAYYHBIX B3TJBIIOB, WIEH M TIOIXOMOB K M3YUYCHHUIO JKUBBIX CHUCTEM
Pa3HOTO YPOBHS OPTaHHU3AINN;

CTAaHOBJICHHE Yy oOydaroumxcsi oOmeil KyJnbTypbl, (YHKIIMOHAIBLHON
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATHh U OIICHUBATH SBJICHUS OKPYKAIOIIETO
MHUpa JKMBOW MPHUPOJILI HAa OCHOBAaHWUW 3HAHWW W OMbBITA, IOJYYCHHBIX TPHU
U3y4eHUN OMOJIOTHH;

dbopMupoBaHrue y OOydYalOIMMXCSd YMEHHM WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW JCSTENbHOCTH YEJIOBEKa, Pa3BUTHU
COBPEMEHHBIX MEIUITUHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHIA,

BOCTIUTaHUE YOSKIAEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEIIOBEKOM KHUBOM
IPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIIOICHHS ATHICCKHUX
HOPM IIPU IPOBEJICHUN OMOJIOTHYECKUX UCCIIEIOBaHM;

OCO3HaHWE IIEHHOCTH OWOJOrMYECKUX 3HAHUWU [JIs TOBBIIICHUS YPOBHS
AKOJIOTHYCCKOHN KYIbTYPHI, IUIsl POPMUPOBAHUS HAYTHOTO MHUPOBO33PCHHUS,

IpUMEHEHUE MPHOOPETEHHBIX 3HAHUN U YMEHHUH B TOBCEIHEBHOM KU3HU AJIS
OLCHKHU MOCJIEACTBUI CBOEH JIESITEIRHOCTH 10 OTHOILICHUIO K OKPYXKAIOLIEN Cpelie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBAaHHME M COONIOJICHUE Mep NPOPHUIAKTUKA
3a00JIeBaHUM.

B cucreme cpegnero oOmiero oOpasoBanusi «buosjorusi», uzydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTEIBbHBIM YUEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHOM o0nacTi « EcTecTBeHHO-HAYyUHbBIE TIPEIMETHI.



Jlist u3ydenusi OMoJI0Tuu Ha 6a30BOM YPOBHE CpPEHETO 00111ero 00pa3zoBaHus
otBoauTcs: B 10 kmacce — 34 waca (1 yac B Hejento), MmporpaMma COIIACHO
y4eOHO-KaJeHAapHOT O IJIaHUpOBaHUsI OyAeT BbiNoIHEeHa 3a 34 yaca.



COJEPXAHUE OBYUYEHUA
10 KITACC

Tema 1. buosiorust kKak Hayka.

buonorus kak Hayka. CBsizb OMOJOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMHU €CTECTBCHHBIMU HayKamu, puiiocodueit, ITUKON, ICTETUKON U MPaBOM.
Pons Ouonoruu B (HopMUPOBAaHHH COBPEMEHHOW HAy4YHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Meto/b1 TO3HAHUS KUBOUM MPUPObI (HAOMI0ICHUE, SKCIIEPUMEHT, ONKUCAHUE,
U3MEpEHHe, KiIacCu(pUKalUMs, MOJEIUPOBAHME, CTaTHCTHYECKas o00paboTka
JTAHHBIX).

JdemMoHcTpanuu:

[Toptpetst: U. HapBun, I'. Menaens, H. K. Konbios, /Ix. Yorcon u @. Kpuk.

Tabnuiel 1 cxembl: «MeTo/ bl MO3HAHUSI )KUBOW TTPUPOJIBD.

JlabopaTopHbIe M IpaKTHYecKue padoThbl:

[Ipaktuueckass pabora No 1. «lcmonb3oBaHue pa3iNMYHBIX METOJOB TMpPHU
U3Y4EHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cuCTeMbI U UX OPraHU3alMs.

Kusbie cuctembl (OMOCUCTEMBI) KaK MpeaAMeT u3yueHus: ouonoruu. OTianune
KUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CaoiicTBa 6MOCHCTEM M UX pa3HOOOpa3ue. YPOBHU OpPraHHU3aIMU OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBIA, MOMYJIAIMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0oeHOTHYECKU ), OnoCcepHBIii.

JdemoHcTpanuu:

Tabmuubl u cxembl: «OCHOBHBIC TIPU3HAKU JKU3HWY», «YPOBHU OpraHU3AIUU
YKUBOU MPUPOIBD.

O6opynoBanue: moaenb Mmosiekybl JIHK.

Tema 3. Xumuuyeckuii COCTAB U CTPOCHHUE KJIICTKH.

XUMHUYECKHM COCTaB KIETKA. XHMHUYECKHE BJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MUKpPO3JIeMEHThI. Bosia 1 MUHEpaibHbIE BELIECTBA.

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

benku. CoctaB u cTpoeHue OEIKOB. AMHHOKHCIOTBI — MOHOMEpHI OEIKOB.
HezaMeHnunmble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYphl ~O€JIKOBOM MOJIEeKynbl (NepBUYHAs, BTOpUYHAS, TpPETUYHAA U
YeTBEPTUYHASL CTPYKTypa). XHUMHYECKHUEe CBoilcTBa OenkoB. buonormyeckue
GyHKUIMUU OENKOB.



depmeHTHl — Ouwosorumdeckue Kartamusatopel. CTpoeHume (QepmeHTa:
aKTUBHBIA TEeHTp, cyOcTpaTHas cnenuduyHocTtb. KodepmeHnTsl. Butramunsi.
Otnuuust pepMEHTOB OT HEOPraHUUECKUX KaTalnu3aTOPOB.

YrieBonael:  MoOHOcaxapuabl  (TJIFOKO3a, pubo3a W J1e30KCUpu003a),
aucaxapuipl  (caxapo3a, JaKTo3a) W nonMcaxapuiabl (Kpaxmal, TJIMKOTEH,
1eJUTI0I103a). bruonorndyeckue (GyHKIMH YTIIEBOIOB.

Jlunuapr:  Tpuraunepunbl, ¢dochoaunuasl, crepouabl. [ 'uapoduIbHO-
ruapodobHble  cBoiicTBa. buonornueckue ¢Gynkumu aunuaoB. CpaBHeHHe
YIJIEBOJIOB, OETKOB U JIMMHUIO0B KaK UICTOYHUKOB SHEPTHUU.

Hyxnennoseie xucnorel: JIHK wu PHK. Hykieoruaer — MoHOMEpPHI
HyKJIenHOBBIX kuciaot. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne n ¢pynkunu PHK.
Buaest PHK. AT®: ctpoenue u GyHKIIUH.

[utonorus — Hayka o kietke. Kietounast Teopust — npumep B3auMOACHCTBUS
uzeil 1 PaKToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KICTKH.

Knerka kak menoctHas >xuBas cuctemMa. OOmmMe NPU3HAKH KIIETOK:
3aMKHyTasi HapyxHass mMemOpana, monekynbl JJHK kak reHeruueckuit ammapar,
cucTeMa cuHTe3a Oenka.

Tumbl KJIETOK: 3yKapuoTHuecKas U mpokapuotuyeckas. (OCOOEHHOCTH
CTpOEHHUs TpoKapuoTuueckon kieTku. Kierounas crenka Oakrtepuii. CTpoeHue
AYKApUOTUYECKOW KIEeTKH. OCHOBHBIE OTJIMYWS PACTUTEIbHOW, >KUBOTHOM H
rpUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJTUMKOKAIUKC, UX
¢ynkun. [Inazmatudeckas memOpana, e€ cBoiicTBa 1 pyHkiuu. l{utomnazma u eé
opranounbl. OnHomeMOpanubie opraHounbl kietku: OIIC, ammapat ['onbmxkwy,
au30coMbl. [10yaBTOHOMHBIE OpPraHOWIbl KIETKU: MHUTOXOHIPHUH, IIACTUIBI.
[IpoucxoxxaeHne MUTOXOHJApUN U TuiacTuh. Bunbl mmactun. HememOpaHHbIe
OpraHouJbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM IIEHTP, IEHTPUOJH, PECHUYKH,
KIyTUKA. QyHKIIMN OPraHOMI0B KJIETKU. BKiItoueHus.

SAnpo — perynaropHsiid 1IeHTp KiIeTku. CTpoeHue sjpa: siaepHas 000104Ka,
KapHoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdemoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. lnelinen, P. Bupxos, [Ix.
Yorcon, ®©. Kpuk, M. Yuikunc, P. ®@pankinun, K. M. bap.

Huarpammel:  «PacrmipeniesieHue  XUMHUYECKHMX J3JEMEHTOB B HEXKHBOM
npupojie», «PacnpeneneHne XuMUUECKUX 2JIEMEHTOB B )KUBOU MPUPOIE.

Tabmuubr u cxembl: «llepuogndeckass TabiauIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJeKyJIbl BOb», «brocunTtes 6enka», « CTpoeHrne MOJIEKYJIbI OenKay,
«Ctpoenue depmentay, «Hykmnennosbie kucnotel. JJHK», «Ctpoenue monekybi



AT®», «CtpoeHue >yKapuOTHUYECKOM KIETKW», «CTpOEHUE >KMBOTHOU KIIETKU»,
«CtpoeHue pacTUTENbHOM KIETKU», «CTpOEHHE TNPOKAPUOTHUECKON KIETKU,
«CTpoeHue sapa KIeTKn», « YTIIEBOIAbD, «JIumuabn.

O06opynoBaHHe: CBETOBOM MHUKPOCKON, OOOpYJOBAaHHME [UIsl MPOBEACHUS
HAOJIIOICHHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKPOIpPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHblie U NpakTHYeCKHE PadOThI:

JlabopatopHas pabora Ne 1. «lM3yueHue KaTaaTUTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha IPUMEPE aMIITa3bl WU KaTaaasbl)y.

Jlabopatopuass pabora No 2. «M3ydyeHue CTpOeHHS KIETOK pacTEHUH,
KUBOTHBIX M OaKTepHil MOJ MUKPOCKOMOM Ha TOTOBBIX MHUKpONpenaparax M HX
OMKCAHUE.

Tema 4. /KusHeaesiTeJIbHOCTD KJICTKH.

OOmeH BemecTB, Wik MeTadomm3M. AccuMumsIus (TUIaCTHYEeCKUii OOMEH) U
JTUCCUMUJIISIIIUS  (SHEPTeTUUECKUil OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U HHEPrUU B IMOHUMAHUU
MeTabonau3ma.

Tuner oOMeHa BemecTB: aBTOTpodHBINA U reTepoTpodHbii. Pons dhepmenToB
B OOMEHE BEIIECTB U MPEBPAILEHUH SHEPTUU B KIIETKE.

®orocunte3. CperoBass W TeMHOBasg (Qa3bl (¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPdekTuBHOCTh (hoTOCUHTE3a. 3HaUeHUE (POTOCHUHTE3a ISl KU3HU
Ha 3emsie. BiausiHue ycioBuil cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIEHUS €r0
MPOJAYKTUBHOCTU Y KYJIbTYPHBIX PACTCHUI.

XeMOoCHHTE3. XEeMOCHHTE3UPYIoIue OakTepur. 3HAUCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMJI€.

DHepreTuueckuii oOMeH B KJeTke. PaciuersieHue BellecTB, BBbIJIEICHUE U
AKKyMYJMPOBaHHE »JHEPruM B KJIETKE. OTambl 3SHEPreTHYEecKoro oOMeHa.
I'mukomus. bpoxenue m ero Buiabl. KHCIOpOOHOE OKHCIIEHWE, WIM KJIETOYHOE
JbIXaHUE. OkucnuTenbHOe dbochopunupoBaHue. OddexTuBHOCTDH
SHEPreTUYECKOro 0OMeHa.

Peaknun MarpuuHoro cunre3a. ['eHernueckas wuHpopmamus u JIHK.
Peanmzamusi reHetnueckod uHpopmamuu B KiIeTKe. ['@HETHYECKH KOA U €ro
cBoiictBa. Tpanckpumnuus — Matpuuabii cuaTe3 PHK. Tpancnsanus — GuocunTtes
Oenka. Ortanbl TpaHciasiuuu. KomupoBanue amuHOkuciaoT. Ponb pubocom B
OonocuHTE3€e OemKa.

Heknerounsie ¢popmbl sxu3HU — BUpychl. ctopust oTkpeiThs Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M IKU3HCHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KXUBOTHBIX U YEJIOBEKa, BBI3HIBAEMbIC
Bupycamu. Bupyc ummynoxaebunura yenopeka (BUY) — Bo3Oyaurens CITNU/a.



OOparHast ~ TpaHCKpuIllMs, peBepraza u  uHTerpaza. lIpodunakruka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JIeBaHUM.

JdeMoHcTpanuu:

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

Tabmumer u cxembl: «Tunbl mutanusy, «Metaboauzm», «MHTOXOHIPHU,
«JHepreTuueckuit oomen», «Xmopomnacty, «®Dorocunredyn, «Ctpoerue JIHK»,
«CTtpoeHue u PyHKIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit Kom,
«Bupyce», «bakrepuodarn», «Crtpoenne u xuzHeHHblM nuka Bupyca CIIN/a,
oakTepuodaray, «Pemmukarus JTHK».

O6opynoBanne: Moaenu-anmukanun «Yapoeaue JIHK u Tpanckpurmmsy,
«buocuntes 6enkay, «CTpoeHue KIeTKn», MojJenb cTpykTypsl JTHK.

Tema S. PasMHoOKeHHe M MHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounbii 1uki, WiIu >KU3HEHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Tpomeccrl, mpoTekaromme B uHTEpdasze. Permkanus — peakuus MaTPpUIHOTO
cunteza JIHK. Crpoenme xpomocom. XpOMOCOMHBIH HA0Op — KapHOTHIL
JIMTITOn qHBIN U TalUIOUIHBIN XPOMOCOMHBIE HaOOPBI. Xpomatuisl.
[{UTOJIOTUYECKHE OCHOBBI PAa3MHOXEHUST W  MHIWBUIAYAJIbHOTO  Pa3BUTHUA
OpPTaHU3MOB.

Henenue knetku — muto3. Craaun mutoza. IIpouecchl, npoucxonsiue Ha
pPa3HBIX CTAIUAX MUTO3a. BUOJOrHYECKU CMBICT MUTO3A.

[Iporpammupyemasi rudenb KJIETKU — aromnTo3.

®opMbl pa3sMHOKEHHSI OPraHU3MOB: Oecrosnoe U nmosoBoe. Bunpl 6ecnonoro
Pa3sMHOXKEHUA: JICJICHUE HAABOE, IIOYKOBAaHHE OJHO- M MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHKe, BEreTaTUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KIOHUPOBAHUE
OpraHU3MOB, €T0 3HAYCHHE JJIS CEJICKIUU.

[TosioBOE pa3MHOXKEHHE, €T0 OTIMYHS OT OECTIOJIOTO.

Meiio3. Cragun menosa. [Iponeccsl, MpoUCXOOAIIME HA CTAagUAX MeEWo3a.
[ToBenenne xpomocoM B wmenose. Kpoccunrosep. buosiornmuecknii CMbICI U
3HAYCHHUE MENO03a.

'ameTtorenes — mpouecc oOpa30BaHUA TOJOBBIX KJIETOK Y >KHUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKH M sAUYHMKUA. OOpa3oBaHWE W Pa3BUTHE IOJIOBBIX
KJIETOK — TaMeT (CrepMaTo30ui, SIMIEKIETKa) — CHepMaTOreHe3 M OBOIEHE3.
Oco0OeHHOCTH CTpPOEHHUsl SANWLEKIETOK W CHepMaTro3ouaoB. OII0J0TBOpPEHHUE.
[TapTenorenes.

NunuBunyanbHoe pa3BuTHE (OHTOreHE3). OMOpUOHAIBHOE  pPa3BUTHE
(amMOpuorenes). Otarnbl SMOPHOHAJIBHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KUBOTHBIX:
apobneHue, racTpyisauus, opraHorere3. IloctamOpuonanbHOe pa3Butue. THUIIBI
NOCTAIMOPUOHAIBHOTO Pa3BUTHS: MpsAMOE, HempsiMoe (IMYMHOYHOE). BrumsiHue



Cpenbl Ha Pa3BUTHE OPTraHU3MOB, (AKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIEHHBIC
YPOJICTBA.

Poct u pasButme pacrenuii. OHTOreHe3 LBETKOBOIO PACTEHUS: CTPOCHUE
CEMEHU, CTA/INU PA3BUTHSL.

JdemoHcTpanuu:

Tabmuiel u  cxeMbl: «DOpMBI pa3MHOXKEHHS OPTraHU3MOB», «JIBoitHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pacTeHUil», «BeretaTuBHOE pa3MHOXXEHHUE
pactenuity, «J/lenenue xknetku Oaktepuit», «CTpOEHHE TOJIOBBIX KJIETOKY,
«Ctpoenue xpomocombly, «Knetounsiii nukmy», «Pemnukanusa JTHK», «Murtos»,
«Meriosy, «IIpsmoe u Henpsmoe pa3zButue», «l'aMeTorenes y MIIEKOIUTAOINX U
4yeoBeKka», « OCHOBHBIE CTAIMM OHTOTEHE3ay.

O6opynoBaHue: MHKPOCKOTI, MHKpOIpEenapaThl «Cnepmaro3onasl
MJICKOTIUTAIOIIETO», «SIHIeKIeTka MiIeKonuTamumero», «KapuoknHes B KieTkax
KOpEIIKa JIyKa», MarHuTHas MOJEb-alIuIMKauus «/lejieHne KIEeTKn», MOJEIb
JIHK, monenp meTadhazHoit XpOMOCOMBI.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

JlaGoparopuas pabora No 3. «HaOmromeHue MuUTO3a B KJIETKaX KOHUYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMIPENapaTaxy».

JlaGoparopuass pa6ora Ne 4. «M3ydeHwe CTpPOCHHS IIOJIOBBIX KIETOK Ha
FOTOBBIX MUKpOIIPENapaTaxy».

Tema 6. HacsieiCTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3agauu renetuku. Mctopus pa3BuTHs T€HETUKU. POJIb TUTONOTUMU
U SMOpPHOJIOTUM B CTAHOBJIICHUU TEHETUKHU. BKiaa pOCCHUUCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHUE TEHETUKU. MeToasl TeHeTHKU (TUOPUAOIOTUYECKUM,
IIUTOTCHETUYECKUH, MOJEKYISIpHO-TeHeTHYeCKUii). (OCHOBHBIE TI€HETHYECKHUE
noHATHs. ['eHeTn4yeckasi CHMBOJIMKA, UCMOJIb3yeMasi B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTAHOBJIECHHBIE . MeHnenem.
MoHorubpunHOoe CKpemrBaHWe. 3aKOH €AMHOO0Opa3usi THOPHUIIOB TEPBOTO
nokosjeHusa. IIpaBuno AOMUHUpOBaHHUS. 3aKOH pACLICIUICHUS IPU3HAKOB.
I'unores3a unctotsl rameT. [1oHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpeniMBaHWE. 3aKOH  HE3aBUCHUMOTO  HacleIOBaHUS
npu3HakoB.  l[UTOreHEeTHYEeCKME  OCHOBBI  JUTHOPHUIHOTO  CKPEIIMBAHUA.
AHanuzupyouiee ckpenpanue. Mcnoap30BaHne aHaAIU3UPYIONIETO CKPEIIUBAHUS
JUISL OTIPEJICTICHHS] TEHOTHIIA OCOOH.

CuenyieHHoe  HacienoBaHue Tpu3HakoB. Pabora T. Moprana 1o
CLUEIUIECHHOMY HACJIE€JOBaHUIO 'eHOB. HapyllleHne cuerieHrsi TeHOB B pE3yJbTaTe
KPOCCUHIOBEpA.

XpOMOCOMHAasl TEOPUS HACIIEACTBEHHOCTHU. [ eHeTHYeCKue KapThl.



I'enetnka mosa. XpoMOCOMHOE OINpENEIeHUE Moja. AyTOCOMBI U IOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble M TreTeporameTHble opraHu3Mbl. HacnenoBaHue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3meHunBOCTh. BHIbI N3MEHYMBOCTH: HEHACIIEACTBEHHAS] U HACJIEACTBEHHAS.
Posmp  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapAaKTEPHUCTHKA
MOJIU(PUKAIMOHHON M3MEHUYMBOCTU. BapualimoHHbIN psil M BapUallMOHHAS KPUBAs.
Hopma peakuuun npusHaka. KonndecTBEHHbIE M KAUECTBEHHBIE NPU3HAKA U MX
HOopMa peakiuu. CBolicTBa MOANU(DUKAIIMOHHONW U3MEHYHUBOCTH.

HacnencrBennasi, winM TEHOTHNHYECKas, W3MEHYMBOCTb. KomMOMHaTHBHAS
U3MEHUYMBOCTb. Meio3 W TMOJOBOM MpOIECC — OCHOBAa KOMOWHATHBHOU
U3MEHUYMUBOCTU. MyTalimoHHasi u3MeHUUBOCTh. Kiaccudukanust MmyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U NMpU4MHbI MyTaluud. MyTareHHble (aKTOPBHI.
3aKOH rOMOJIOTMYECKHX PSAAOB B HaclIeACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BresnepHas HacIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka wenoseka. Kapuorun uyenoBeka. OCHOBHBIE METOJBlI T'€HETHKU
YeJIOBEKA: FeHEANIOrMYeCKUi, OJIM3HEIOBBIM, IIMTOr€HETUYECKUN, OMOXUMUYECKUM,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHnHOE ONIPENIECIICHHE TE€HOTHUIIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C IOMOIIBIO
[111P-ananu3a. HacneacTtBenHble 3a00JIeBaHHMS 4YeJIOBEKAa: T'€HHBIE OOJIC3HH,
00JIe3HH C HACJEICTBEHHOW MPepacroyioKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckue M TreHeparuBHble MyTauud. CTBOJOBbBIE KIETKU. [IpuHUHATBI
310pOBOro 00pa3a KU3HU, TUATHOCTUKU, MPOPUIAKTUKH U JIEUCHUS T€HETUYECKHUX
0one3Held. MenuKO-reHeTUYECKOE KOHCYJIbTUPOBAHHE. 3HAYEHUE MEIAMIIMHCKON
TeHETUKH B NPEAOTBPAILIEHUH U JICUCHUN T€HETUYECKUX 3a00JIeBaHUI YesloBeKa.

JdeMoHcTpanuu:

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

Tabmuel ©W  CXEMBIL: «MoHOTHOpPUHOE  CKpEIIMBaHUE U €ro
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH paCLICIUIEHUS M €ro LHUTOrE€HETHYECKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpelMBaHUE,
«lluTonornyeckre  OCHOBBI  JUTHOPUAHOTO  CKpeliuBaHus»,  «Meiho3y,
«B3auMOnencTBUE  AJUIENIBHBIX TI'E€HOB», «l'€HeTHYeckne KapTbl pPacTEHUH,
KUBOTHBIX W YEJIOBEKa», «l'eHeThka moiyia», «3aKOHOMEPHOCTH HAacJIeI0BaHUs,
CUEIUIEHHOr0 ¢ Tmojom», «KapuoTumbl 4YenoBeKa W KUBOTHBIX», «Buabl
U3MEHUMUBOCTHY», «MoaudukalnnonHas W3MeHUYMBOCTH», «HacnmemoBanue pesyc-
(daktopa», «I'eHeTuka rpynn KpoBuw», « MyTallmoHHasi U3MEHUYHUBOCTDY.

O6opynoBaHue: MoOJEIH-aNIUIMKAMN «MOHOTHOPUIHOE CKPEIIUBAHUE,
«Henonnoe nmomunupoBaHuey, «JuruOpumnoe ckpenuBanue», «llepexpéct



XpPOMOCOM», MHKPOCKOII M MHKporpemnapaT «Jlpo3odpuna» (Hopma, MyTanuu
(GbopMBI KPBUIBEB M OKPACKH Tela), repbapuii «I'opox moceBHOM».

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

Jlabopatopuast pabora Ne 5. «V3ydeHue pe3yiabTaTOB MOHOTHOPHUAHOTO WU
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30( MBI HA TOTOBBIX MUKPOIIPENapaTax.

JlabopatopHas pabota Ne 6. «M3yueHne MoAN(PUKAIIMOHHON U3MEHUYHNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO PsI/Ia U BAPUALMOHHON KPUBOI.

JlaGopatopHas pabota Ne 7. «AHanu3 myTanuil y Ipo30(uiibl Ha TOTOBBIX
MHKpPOITIpENapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHHWE U aHAIN3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cesiekuiust opranu3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekups Kak HayKa MU IMPOLECC. 3apPOKICHHUE CEIEKIUH W JTOMECTUKALMS.
Yuyenne H. UW. BaBunmoBa 0 1eHTpax MPOUCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHUM. LIeHTphl MPOMCXOXKIAEHUS JOMAIIHUX KUBOTHBIX. CoOpT,
opoJ1a, ITaMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCoBBIM U MHAMBUIYAJbHBIA OTOOPHI B
CEJIEKIIMM PACcTEHWH M JKUBOTHBIX. OleHKa 3KcTepbepa. biIM3kopoACTBEHHOE
ckpenuBanue — WHOpuAWHT. Ywmcras nuHug. CKpelmMBaHUE YHUCTHIX JIMHUU.
I'ereposuc, wnu rubpunHas cuna. HepoacTBeHHOE CKpelUBaHUE — ayTOPUAMHT.
Otrnanéunas rtubpuausanuss U e€ ycnexu. VICKyCCTBEHHBIM MyTareHes U
MOJYy4YEHUE TOJUIIONAO0B. JlOCTMKEHHS CENEKIMU PACTEHHM, >KUBOTHBIX U
MHKPOOPTaHU3MOB.

buotexHonoruss Kak OTpacib NPOU3BOACTBA. ['€HHAsT WMHXKEHepHUs. OTalbl
co3nanusi pexomOuHanTHo JIHK wu TtpaHcrennsix opranusmoB. Kiertounas
nxkeHepud. Kiietounsle KylbTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTEHHUIA.
KnonupoBanue BBICOKONMPOAYKTHUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okosornueckue W oTtudeckue  npodmembl. MO —  reHeTmdecku
MOJIU(PUITUPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanum:

[Toptpersi: H. WM. BaBunos, M. B. Muuypun, I'. /. Kapneuenko, M. @.
HMBaHoB.

Tabmumel 1 cxeMbl: Kapra «lIeHTphl MPOMCXOXKIACHUS W MHOT000pa3us
KYJBTYPHBIX pacTeHuit», «Ilopoabl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTYyPHBIX
pacrenuity, «OTnanéHHas rudpuausamnus», «Padotel akagemuka M. ®. MiBanoBay,
«llomumnongus», «OObEeKThl OuorexHonorun», «KiaeTtounele KyJIbTyphl U
KJIOHUpOBaHHeE», « KOoHCTpynpoBaHuE U MEPEHOC TEHOB, XPOMOCOM).

O06opynoBaHue: MYJISDKH TUIOJIOB U KOPHETUIOAOB JUKKUX (POPM U KYJIBTYPHBIX
COpTOB pacTeHul, repoapuii «CenbCKOX03sUCTBEHHbBIE PACTEHUS.



JlaGopaTopHble U NpakTHYecKue padoThbl:

Okckypcusi «OCHOBHbIE METOJBI M JOCTHIKEHMSI CEJIEKIIMM pAacTeHUH U
YKUBOTHBIX (Ha CEJICKIIMOHHYO CTaHIINIO, MJIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIM ~ y4acTOK, B TEIUIMYHOE XO3SMCTBO, J1a0OpaTOPHIO
arpOyHUBEPCUTETA WM HAYUYHOTO LIEHTPA)».



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHUMA

Cormacno ®I'OC COO, ycranaBnuBalTCs TpeOOBaHUS K pe3yjibTaTam
OCBOGHHS  OOYyYalIIMMHUCA TpOrpaMM  CpeaHero ooOImero  oOpa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM M MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType IMUYHOCTHBIX pE3yibTAaTOB OCBOECHUA IpeaMera «buomorus»
BBIJICJICHBI CIEAYIOIIME COCTABIISIONIUE: OCO3HAHUE OOYyYarOIIUMUCS POCCUNUCKON
rpaXXJaHCKOW MAECHTUYHOCTH — FOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACNICHUIO, HalMyue MOTUBAIlUM K OOyd4eHHI0  OWOJIOTuH,
L[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUM JHMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEM M MCTOPUYECKUX TPATUIUN Pa3BUTHUS OMOIOTHYECKOTO
3HaHMS, TOTOBHOCTh M CIHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JNEATENbHOCTH I[I€EHHOCTHO-CMBICJIOBBIMH YCTAaHOBKAaMHM, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOT0  00pa30oBaHMs, HAJIWYME HKOJOTMUYECKOTO IPaBOCO3HAHMUS,
CIIOCOOHOCTH CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIEC TIJIAHBI.

JInuHOCTHBIE pe3ynpTaThl OCBOCHUs mHpeamera «buonorus» AOCTUTrarOTCs B
€IMHCTBE Y4YeOHOM M BOCHUTATEIbHOW JAESTENBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMA POCCUMCKUMU COLMOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSMH, TPUHATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJACHUS W CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CAaMOBOCIHUTAHUS U
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEH IMIO3HUIMU JHUYHOCTH, NaTPHUOTHU3MA,
YBOXKEHHUS K 3aKOHY W MPABOMOPSAKY, YEJIOBEKY TPY/Ja U CTaplieMy MOKOJIEHUIO,
B3aMMHOI'0 YBa)XKCHUS, OCPEKHOr0 OTHOIIECHUS K KYJIbTYPHOMY HacCJEAUI0 U
TpaJuLMsIM MHOTOHAIMOHAJIBHOTO Hapoxa Poccuiickoit denepanuu, mpupone u
OKPYKaroUIEH cpee.

JIndHOCTHBIE pe3yJIbTaThl OCBOCHMS YyueOHoro mpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarONINXCsl PyKOBOJICTBOBATHCS
c(hOpMUpPOBAHHOW BHYTPEHHEH TMO3ULMEN JIUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlUM, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHWH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM [IEHHOCTSIM POCCHICKOTrO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OMBITA AEATEIBHOCTH B IMPOILECCE PEAIN3ALUH OCHOBHBIX HANPABICHUMN
BOCIUTATEIIBHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMH 00yYaIOIIETOCs KaK aKTHBHOTO U

OTBETCTBEHHOTO 4JIEHAa POCCUICKOTO OOIIECTBA;



OCO3HAaHME CBOMX KOHCTUTYLIHMOHHBIX IpaB U OOS3aHHOCTEH, yBaKEHUE
3aKOHa U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW HEATEIBHOCTH IPU CO3JAHUU
y49eOHBIX MPOCKTOB, PEIICHWN y4eOHBIX W MO3HABATEIBHBIX 3a/a4, BHITIOJHEHUN
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TO3UIMIO 110 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSAMHU, KyJIbTYPHBIMH IIEHHOCTSMH U
COLUAIIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TIPOLIECCE COBMECTHOI'O BBIIOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX U MCCIEAOBATEIBCKUX 3a/lady, YBaXXKUTEIHLHOIO
OTHOIIIEHUSI K MHEHHUIO OIMOHEHTOB NPU OOCYXJIEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO CONCPKAHUS;

FOTOBHOCTbh K TYMAHUTAPHOW U BOJIOHTEPCKOU AESATEIBHOCTH;

2) IATPMOTUYECKOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCUNCKOU TPaKIaHCKOU UJICHTUYHOCTH,
MaTpUOTH3Ma, YBaXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IEpPE]
Ponnnon, ropmocty 3a cBOM KpaW, CBOK PoauHy, CBOW S3bIK U KYJIBTYpY,
MPOIILJIOE U HACTOSIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIIEINIO U MaMITHUKAM MPUPOJIBI,
JTOCTHXKEHUAM Poccum B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBJICHHUE H
pa3BUTHE OWOJOTWH, TMOHUMAHUS 3HAYCHHs] OWMOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B AKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIEeCTBa;

uneiHas yOexxJI€HHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amure (OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAaHUE IYXOBHBIX LIECHHOCTEW pOCCUMCKOTO HAPO/1a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAI[MI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH,;

OCO3HAHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMIMBOTO OYIyIIIETO;

OTBETCTBEHHOE OTHOILIIEHUE K CBOUM POAUTEINSIM, CO3/IaHUI0 CEMbU HAa OCHOBE
OCO3HAaHHOI'O TPHUHATHS I1IEHHOCTEH CEMEMHOM JKU3HU B COOTBETCTBUH C
TpaauuusaMu Haponos Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETHUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIEHUH;



NOHMMaHUE 3MOLIMOHATIBHOTO BO3AEHCTBUS KUBOU IPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHUE
IPOSBIISITH KAYECTBA TBOPUECKOU JTUUHOCTH;

S) ¢pusunyeckoro BocnuTAHUSA, (POPMHPOBAHUA KYJILTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0J1aroNoyYusi:

NOHUMaHUE W peaju3alus 370poBOro u Oe3omacHoro oOpasa >KU3HU
(31opoBOo€  TUTaHUE, COOJIIOJICHHME TUTMEHWYECKUX TMpaBUJl U HOPM,
COQIaHCUPOBAHHBIN pPEXUM 3aHATUH M OTAbIXA, peryjsipHas (Qusnveckas
aKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOT'O OTHOILIEHUS K
cOOCTBEHHOMY (DPM3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAHWE LEHHOCTH MNpPaBUJ HWHJIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUsAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HAaHUE MOCHEACTBUNA W HENPUSATUS BPEAHBIX NPHUBBIUEK (yHOTpeOIeHUS
AJIKOT0Jisl, HAPKOTUKOB, KypEHHUSI);

6) Tpy10BOIr0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHUE LIEHHOCTU MacTepCTBa, TPYA0I00uE;

TOTOBHOCTh K AKTUBHOM JEATEIIBHOCTH TEXHOJOTMYECKOM WU COLIMAJIbHOM
HAMpPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IJIAHUPOBATH M CaMOCTOSTEIHHO
BBITIOJTHATh TaKyIO JEATEIbHOCTD;

UHTEPEC K pa3InyHbIM cdepaMm npodhecCHuOHANbHONU JESTEILHOCTH, YMEHUE
COBEpILIAaTh OCO3HAHHBIA BBHIOOp Oyaymei npodeccu U pearu30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUI0O U CaMOOOpPA30BaHHWIO Ha
MPOTSIKEHUU BCEU KU3HU,

7) 3K0JI0OTHYECKOr0 BOCIIUTAHUS:

AKOJOTMYECKH LEJIeCO00pa3HOe OTHOIIEHHE K MNPUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CYILECTBOBAaHUS;

HOBBIIIICHHE YPOBHS OSKOJOTHYECKOW KyJIbTYypbl: MPHOOPETEHHE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX MOCHEACTBUNA IS
OKpY>Karollel Cpe.ibl;

OCO3HaHWE TriI00aJbHOTO XapakTepa IKOJIOTMYECKUX MpoOJeM W MyTel ux
pelIeHus;

CIIOCOOHOCTh HMCITOJI30BaTh MPUOOpETaeMble TMPU H3YYEHUU OUOJOTHHU
3HAHUST W YMEHUS TpU pPEHICHUH TpoO0JieM, CBS3aHHBIX C PalMOHAIbHBIM
IPUPOAOIIONIb30BaHUEM  (COONIIOZICHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPAaHY BHJIOB,
aKOocUCTeM, Orocdepsr);



AKTUBHOE  HEINpUITUE JEUCTBUM, NPUHOCAIIMX Bpel  OKPYKarOLIEH
IPUPOAHON cpene, YMEHHE IPOrHO3UPOBATh HEOJArONPHUATHBIE HKOJIOTHYECKUE
MOCJICICTBUS NMPEANPUHUMAEMBIX IEUCTBUN U MPEOTBPAIATh UX;

HaJUYUE PA3BUTOrO SKOJIOTMYECKOT0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYpHI,
OmbITa NEeATEeNbHOCTU HKOJIOTHYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI UMH B TO3HABATEIIbHOW, KOMMYHHKATUBHOW M COIMAIBHOM
MPaKTHKE, TOTOBHOCTU K YYaCTHIO B IPAKTUUECKOMN JIESITEIHBHOCTH SKOJIOTMYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKHW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIHAaJore
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEI0 MECTA B MOJMUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATENbCKOM KYyJIbTYpPhl KakK CpeJCTBa
B3aUMOJICHCTBUSI MEXK/Ty JIFOJbMH U MO3HAHUS MUPA;

NOHUMaHUEe crnenu@uKkd OWOJIOTUM KaK HayKd, OCO3HaHUsA €€ pOoJu B
bopMHUpPOBAaHUK PALMOHATBHOTO HAYYHOTO MBINUICHUS, CO3[IaHUU IIEJIOCTHOTO
npeACTaBlIeHUs] 00 OKpYKalolleM MHUpPE KaKk O €JAMHCTBE MPHUPOJIbI, YeJIOBEKa U
o0llecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu mnpodaemM
COXpaHEHUS TPUPOJIHOTO PAaBHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTUU JJII COBPEMEHHOM HMBHIIM3AINU:
oOecrieyeHuss HOBOTO YPOBHSI Pa3BUTHUSI MEIMIIMHBI, CO3JIaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEIIaTh PECYpCHble  MpOOJEMbl  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BBIXOJIa U3 TII00ATBHBIX SKOJOTMYECKUX MPOOJIeM U
obOecrieueHuss  mepexola K  YCTOMYMBOMY  Pa3BUTHIO,  pallMOHAIBHOMY
UCIOJIb30BAHUIO TPUPOJIHBIX PECYypcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUUM OHUOJOTMUECKUX 3HAHUU B IEJIX
MOBBIIICHUS OOMIEH KyJbTYpPhl, €CTECTBEHHO-HAyYHOW T'PaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHOW TPAMOTHOCTH OOywaromuxcs, Gpopmupyemon
IpY U3y4YEeHUU OUOJIOTHH;

MOHUMAHHME CYITHOCTH METOJIOB MO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH WCIOJNb30BaTh MOJydyaeMble 3HAHUS [Js aHalid3a u
O0OBSCHEHHUSI SIBIICHUN OKPYKAIOIIET0 MUPA W MPOUCXOANINX B HEM H3MEHEHUH,
yMEHHUE JieJlaTh OOOCHOBAHHBIC 3aKIIIOUEHHMS] HAa OCHOBE HAy4yHbIX (DaKTOB U
UMEIOITUXCS JAHHBIX C IIEJIbIO MTOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCHOJb30BaTh OMOJIOTMYECKUE 3HAHUS IS
pelieHus Npo0JieM B pealbHbIX JKU3HEHHBIX CUTYalUsX;

OCO3HAaHHE IIEHHOCTHM HAyYHOW JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
MPOEKTHYIO M UCCIIEIOBATENBbCKYIO JESTEIHHOCTh UHIMBUIYATBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
camMo00pa3oBaHWI0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAHWH MO OHWONOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METANPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHHS ydueOHOro mpemmera «buomorus
BKJIFOUAIOT: 3HAYUMble IS (OPMUPOBAHHMS MHPOBO33PCHHS OOyJarONTUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHITHS, OTPaKAIOIINE
IEJOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHEUU(PUKY METOJIOB IO3HAHUA,
UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
cHUCTeMa, Hay4HbIH (paKT, MPHUHITUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPH,
UCCIIeIOBAaHUE,  HAOJIOJICHWE, W3MEpPEHHE, OKCIEPUMEHT U JPYTrux),
yHUBEpCaJIbHbIC ydeOHbIe JAeiCTBHS (ITO3HABaTeNbHbIC, KOMMYHHKATHUBHBIC,

pEryJsiITUBHBIE), o0ecreunBaroIue (dbopmHpoBaHue (GyHKUIHOHATBHOM
IPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETEHIIMH OOydaloluXcs, CIOCOOHOCTD
oOyJaromuxcst UCII0JIB30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUpPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJIbHblE ydeOHbIE JEHUCTBUA B
II03HABATEIBbHOU U COLMAJIBHON IIPAKTHKE.

MeranpeaMeTHbIe PE3yNbTaTbl OCBOCHHS MPOrPaMMbl CPEAHEr0 OOLIEro
00pa30BaHMsl TOJKHBI OTPAXKAaTh:

OBaagenue YHHMBEpPCAJIbHBIMH y4eOHBIMU MO3HABATEJIbLHBIMH
NEeHCTBUAMM:

1) 0a30BbIe JIOTHYECKHUE IeHCTBUA:

caMoCTOSITENNbHO  (OpMyNHpOBaTh W aKTyaJU3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHMHM 3HAHMM IPUEMBI JIOTMYECKOTO MBIIUICHUS
(aHanu3a, CUHTE3a, CpaBHEHHUsI, KjaccuuKaium, 0000IIeH s ), pACKPbIBATh CMBICT
OMOJIOTUYECKUX MOHATUN (BBIAEIATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIUBATh
CBA3M C IPYTUMH MOHATUSAMH);

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUH HX
JNOCTHKEHHUSI, COOTHOCUTB PE3YJIbTATHI ACSITEIBHOCTU C IOCTABICHHBIMHU LEISIMU;

UCIIOJIb30BaTh OMOJOTUYECKUE MOHATUSA JUIsl OOBsICHEHUS (DAKTOB M SIBJICHUUN
YKUBOW NPUPOJBI,

CTPOUTH JIOTMYECKHE pPaCCyKIeHUs (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W NPOTHUBOPEUMs] B paccMaTpUBaEMBbIX
SIBJICHUSIX, (POPMYJIMPOBATh BHIBOJBI U 3aKIOUECHMUS;

IPUMEHSTh CXEMHO-MO/IEJIbHbIE cpeactBa Ui IIPEACTABICHUS
CYILIECTBEHHBIX CBSI3€ M OTHOLUEHUN B M3y4YaE€MbIX OMOJOTMYECKHX OOBEKTax, a



TAK)K€  NPOTUBOPEYMH  Pa3HOrO0  pOAA,  BBIIBICHHBIX B Pa3JIMYHBIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3zpabaThiBaTh IUJIaH pEIICHHs] MPOOJIEeMbl C Y4ETOM aHAIM3a MMEIOIIUXCS
MaTepHaAIbHBIX U HEMATEepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEILHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
EJISIM, OLIEHUBATh PUCKH MOCTIEACTBUMN JACSITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEANbHOTO,
BUPTYAJIbHOT'O 1 KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHS;

pa3BUBaTh KPEATUBHOE MBIILJICHUE TPU PELICHUH )KM3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe McCCIeI0BaTEIbCKHE TeHCTBUA:

BJIAICTh HABBIKAMH Y4E€OHO-UCCIIE0BATEILCKON U MPOESKTHOM JESITEIbHOCTH,
HaBbIKAMM  pa3pelieHus npodiieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATENIbHOMY MOUCKY METOJIOB PELIEHUs MPAKTUYECKHX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB [TO3HAHHS;

UCIIOJIB30BaTh pPAa3JWYHbIE BUJbl JEIATEIBHOCTU I10 IIOJIYYEHUIO HOBOIO
3HaHUS, €ro HHTEpIpeTald, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B YyueOHBIX
CUTYaIMsIX, B TOM YHCJIE TPU CO3aHUH YUEOHBIX U COLUAIBHBIX TPOEKTOB;

(dbopMupOBaTH HAYYHBIA TUI MBIIUICHUS, BIAJE€Th HAYYHOW TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATUSMU U METO/IAMY;

CTaBUTh W (opMyIupoBaTh COOCTBEHHBIE 3aJadyd B 00pa3oBaTeNbHOMN
NESATENbHOCTH U KU3HEHHBIX CUTYaLIUSIX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBATH 3ajady,
BBIIBUT'aTh TUIOTE3y €€ pEeIIEHUs, HaXOAUTh APIYMEHTHI MJIs JI0Ka3aTelbCTBa
CBOMX YTBEPXKJICHMI, 3a1aBaTh NapaAMETPbl U KPUTEPUH PELLICHMUS;

aHAIM3UPOBaTh TOJIYYCHHBbIE B XOJI€ pEIHICHUS 3a/ladyd  Pe3yJbTaThl,
KPUTUYECKU OIIEHUBATH UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBJISATh LIEJCHANPABICHHBI MOMCK IEpEeHOca CPEJCTB U CHOCOOOB
NENCTBUA B MPOGECCUOHANBHYIO CPENy;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00J1acTh
KU3ZHENIEATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX IPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIE UJIEH, MpeJjiaratb OPUTHHAIBHBIE MOJIXOJbI M pElICHUs,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbT€PHATUBHBIE PEILICHUS.

3) pabora ¢ undpopmanueii:

OPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX HHPOPMAIUU (TEKCTE yueOHOTOo
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTeparype, OHOJOTMYECKUX CIIOBapsX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBbIX, B VIHTepHeTe), aHaIu3upOBaTh



UH(POPMAIMIO Pa3INYHbIX BUJOB U (POPM Ipe/CTaBICHUs], KpUTUUECKHU OLIEHUBATh
€€ TOCTOBEPHOCTh Y HETIPOTUBOPEUNUBOCTb;

(GopMyIMpOBaTh 3alpPOCHl U MPUMEHATH PA3NMYHBIE METOJbI MPU MOUCKE U
otOope Omonornyeckoil nHpopManruy, HEOOXOAUMOM ISl BBHIOTHEHUS YYEOHBIX
3ajady;

npuoOpeTaTh ONBIT HUCIHOJIb30BAaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTUM, COBEPIICHCTBOBATh KYJIbTYpPY aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMy  MpeICTaBICHUS
ouosornyeckon uHbopmaruu (cxeMbl, rpaduky, TUarpaMMbl, TaOIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa Npu paboTe C
OMOJOTMYEeCKOM HMH(pOpMalME: MPUMEHATh XHUMHYECKUe, (usnyeckue u
MaTeMaTUYeCKUe 3HAKU W CUMBOJIBI, (hopMyIbl, aO0peBHAaTypy, HOMEHKJIATYpY,
UCTOJb30BaTh M NpeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HarJIsAHOCTH;

BJIAJE€Th  HABBIKAMM  pacloO3HaBaHWd M 3allUTl  WH(OpManuw,
UH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OsgJ1aieHHe YHHBEPCAJbHBIMU KOMMYHUKATUBHBIMH 1eliCTBUSIMM:

1) oOmeHme:

OCYLIECTBJISATh KOMMYHHUKAIIMK BO BceX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOT€ WM JUCKYCCUU MO CYIIECTBY OOCyX AaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKIEHUS OTHOCHTEJBHO BBINOJHEHHS MpeIaraeMon
3aJlauM, YYUTHIBaTh MHTEPECHl U COIIACOBAHHOCTh MO3MIMH APYTUX YYaCTHHUKOB
JMasiora Win JUCKYCCHH);

pacno3HaBaTh HeEBepOaJbHbIE CpEACTBA OOILECHMS, MOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHHS KOH(JIMKTHBIX CHUTyalluH,
YMETb CMATYATh KOH(MIUKTHI U BECTH MIEPETOBOPHI;

BJa/IETh Pa3IMYHbIMU CHOCOOaMU OOILEHUS U B3aUMOJEWUCTBUS, NMOHUMATh
HaMEpPEHUs IPYTUX JIIOJEH, IPOSBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOPpEKTHOU popme HopMyaupoBaTh CBOM BO3PAKEHNUS;

pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOK TOYKY 3pPEHHS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHas JAesiTeJIbHOCTD:

NOHUMAaTh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUIAYAIbHON
paboThI MpH PEIICHUU OMOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUs TPYNIOBLIX (JOPM B3aUMOJICHCTBUS MPHU PELICHUH y4eOHOil 3a1a4u;

BbIOMpaTh TEMAaTHKY W METOJIbl COBMECTHBIX JEHCTBHM € y4éToM oOLIMX
MHTEPECOB U BO3MOXKHOCTEHN KaX/10T0 YjieHa KOJUIEKTHBA;



IPUHUMATh [E€JIM COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH W
KOOPAWMHUPOBATh JEWUCTBUS MO €€ NOCTHKEHHUIO: COCTABJIATh IUIAH JIEWCTBUU,
pacupenensiath pojad € Y4ETOM MHEHHH YYaCTHMKOB, OOCYXKIaTh pE3YJIbTaThl
COBMECTHOU padoThI;

OIIEHMBAaTh KAuye€CTBO CBOEr0 BKJAJla M KaXXJOTO0 y4YacCTHHKA KOMAaHJbl B
001Ut pe3ynbTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE MPOEKTHI, OIECHMBAThL HAEU C TO3UIMA HOBU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYWIECTBJISITh MTO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYAIHSIX, TIPOSIBIISITH TBOPUYECTBO ¥ BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBJaieHne YHMBEPCAJTbHBIMY PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

UCIIOIb30BaTh OWOJOTUYECKUE 3HAHMS [IJIs BBISBICHUS MPOOJIIEM U UX
pEIIeHUS B )KU3HEHHBIX U YICOHBIX CUTYAIUSX;

BHIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU II€JIEBble M CMBICIOBBIE
YCTAHOBKM B CBOMX JAECHCTBHSX M MOCTYIKAax IO OTHOLIECHHUIO K JKMBOHM MPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIBHO OCYILECTBIISITh MO3HABATENBHYIO ACSATEIBHOCTD, BBIABIATH
po0IeMBbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
NEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsAX;

CaMOCTOATENIbHO COCTaBJATh IJIaH pElIeHHs MOpo0iemMbl C  yu€ToMm
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHUI;

JaBaTh OLICHKY HOBBIM CUTYalHsIM;

pacHIMpsaTh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHI;

JIeNaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO IIUPOKOW JPYIUIUU B
pPa3HBIX O00JIACTSIX 3HAHWM, IOCTOSIHHO TOBBINIATH CBOM 00Opa30BaTENbHBIN H
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OLIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTHh KOPPEKTUBBI B NIESTEIBbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIAJ€Th  HABBIKAMHM  TIO3HABATENBbHON  pedieKCUH KaK  OCO3HAHMS
COBEpIIAEMBIX JEUCTBUM U MBICIUTEIbHBIX MPOLIECCOB, HMX PE3YyJIbTaTOB H
OCHOBAHM, UCHOJIb30BaTh MPUEMBI peIeKCUU IJis OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PELLICHHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEHIEHUS MO HUX
CHUKEHHIO;



IIPUHUMATh MOTHMBBI M apryMEHTBl JPYTHX IIPM aHajIu3€ pe3yJIbTaToB
NEATENBHOCTH;

3) npuHsATHE ce0s1 M APYTrHUX:

IPUHUMATh Ce0sl, IOHUMas CBOU HEJJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apryMEHTBl JPYTHX IIPU aHajIu3€ pe3yJIbTaToB
NEATENBHOCTH;

IPU3HABATH CBOE MPABO U MPABO JPYrUX HA OMIMOKHY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJoBeKa.

HPEJMETHBIE PE3YJIBTATBI

[IpeameTHbie pesynbTaThl ocBoeHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crierupuyeckue s yueoOHoro npeamera «buomorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOObI IEUCTBUI MO OCBOCHUIO, HHTEPIPETALUU U
npeoOpa3oBaHUI0 3HAHHUM, BUIbI JAESITEIBHOCTH IO MOJIYYEHUIO HOBOIO 3HAHUS U
OPUMEHEHUIO 3HAHUN B PA3JIMYHBIX YYEOHBIX CHTyalHUsAX, & TAaKXKE B pealbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX c Ouosiorueid. B mporpamme mnpenmeTrHbie
pe3yibTaThl MPEACTABICHBI IO TOAaM 00yUeHHUS.

[IpenmeTHble pe3ysbTaThl OCBOCHMS ydyeOHOro npeamera «buonorus» ¢ 10
Kjlacce NOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE M POJM OMOJIOTUU B CHCTEME Hay4HOTO
3HAaHUS ECTECTBEHHbIX HAyK, B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpa MU HAyYHOTO MHPOBO33PEHHS, O BKJIAJE POCCUHUCKUX U
3apyOeKHbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA ISl pEIIEHUS AKU3HEHHBIX 3a71a4;

YMEHHE PACKpbIBaTh COJAEp)KaHHWE OWOJIOIMYECKUX TEPMHMHOB M TOHSTHM:
KU3Hb, KJETKa, OpraHu3M, MeTaboiau3M (OOMEH BEIIECTB M MpEeBpalleHUE
SHEPrUuu), roMeocTa3 (caMoperyJsisiius), ypoBHEBass OPraHU3alUs KUBBIX CUCTEM,
CaMOBOCHPOU3BEACHHUE (PENPOLYKIIHS ), HACIEACTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Hu3JlaraTb OWOJIOTUYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajibHasg JOorMa MOJEKyJsipHON Ouosiorun), 3akonbl (I
Menpnens, T. Moprana, H. 1. BaBuiioBa) u ydeHust (0 1ieHTpax MHOTrooOpasusi u
MPOUCXOXKIEHUS KyJIbTypHbIX pacTteHuit H. M. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIaJIETh METOIaMU HAYYHOI'O MO3HAHUS B OMOJIOTUHU: HAOIIOACHHUE U
ONMCAaHUE JKMBBIX CUCTEM, MPOLECCOB U SIBICHUM, OpraHu3alus U IMPOBEIACHUE
OMOJIOTUYECKOTO  3KCHEPUMEHTAa,  BBIABMKEHHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJy MCCIECIyEMbIMH BEJIMYMHAMH, OOBICHEHHE I1OTYYEHHBIX



pe3yJIbTaTOB, WCIIOJIb30BAHHBIX HAYYHBIX IMOHATHI, TEOPUH M 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJICNATh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKApUOT, OJHOKJETOYHBIX M MHOTOKJIETOUYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOIIECCOB: OOMEHAa BEIECTB M MPEBpAICHUSI SHEPTUU B KJIETKE, (DOTOCHHTE3A,
IUTACTHYECKOTO W DHEPreTHYecKoro oOMEHa, XEMOCHHTEe3a, MHTO3a, MeHo3a,
OTUIOJIOTBOPEHUS, PAa3MHOXKEHHUs, HWHIUBUAYAJILHOTO Pa3BUTHUS  OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATH TOJyYCHHBIE 3HAHUS ISl OOBSICHEHHS] OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUU, JJISl NPUHATUS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1IeNbl0 o0ecredeHus: Oe30MacHOCTH CBOETO 3J0POBbS M 370POBBS
OKPY>KaloIUX JIF0JIeH, COOIIOACHUS HOPM TPaMOTHOI'O TTOBE/ICHUS B OKpY Karolen
NPUPOJHON cpejie, TMOHMMAaHHE HEOOXOJAMMOCTH HCIOJIb30BAHUSI JOCTHKEHUMN
COBPEMEHHOM ononoruu u OMOTEeXHOJIOTHIA JUTSt pPalMOHAIIBHOTO
PUPOJIONIOJIB30BAHUS;

YMEHHE pellaTh »JJEMEHTAPHbIE TEHETUYECKUE 3a/Jadyd Ha MOHO- U
JUTUOPUIHOE CKpEIIMBAaHUE, CLEIUICHHOE Hacle0BaHUE, COCTaBJISITh CXEMBI
MOHOTHOPHTHOTO CKPEIIMBAHUS ISl TPEICKa3aHUs HACJICOBAHUS MPU3HAKOB Y
OpraHHU3MOB;

yMEHUE BBINOJIHATh JIa0OpaTOpHbIE M MpakTUYecKue paboThl, cOOII0IATh
npaBuiia Mpu padboTe ¢ ydeOHBIM U JIabOpaTOPHBIM 000PYI0BAHHUEM;

YMEHHUE KPUTHUYECKU OIIEHHMBaTh M HHTEPIPETUPOBATH HUHGPOPMAIUIO
OMOJIOTMYECKOTO  COACP)KAHUS, BKIIOYAIOLIYI0 TICEBJOHAYYHbIE 3HAaHHUS W3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBON MHGPOPMAIINH, HAYYHO-TTOMYJISIPHBIC
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEAOBAHUI B OHMOJIOTHUH,
MeJUIIMHE, OMOTEXHOJIOTUH;

YMEHHE CO03/laBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIIECHMUS,
000011ast OMOJIOTHYECKYI0 MH(GOPMAIINIO U3 HECKOJbKHX MCTOYHHUKOB, TPAMOTHO
MCIOJI30BATh MOHATUITHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauuecTBO yacos D1eKTPOHHBIE
Ne HaumeHnoBanue pa3uesioB Kontposusie | TIpaKTHueckue (uudposbie)
n/m | W TeM NPorpamMmmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebi
b K
1 buonorus kak Hayka 2 0.5 nommorexa O
https://m.edsoo.ru/7f41¢292
) JKuBble cuCTEeMBI U X | bubmnoreka [IOK
OopraHusauus https://m.edsoo.ru/7f41¢292
3 XUMHUYCCKUH COCTaB U g 1 1 bu6mmorexa [JOK
CTPOCHUE KIETKHU https://m.edsoo.ru/7f41c292
bubmuoreka [{OK
4 KuzHeneaTeIbHOCTh KIETK 6
HSHEACHTEARHOCTS IUICTIH https://m.edsoo.ru/7f41¢292
Pazmuoxenue u
5 WHIUBUAYaIbHOE Pa3BUTHE 5 1 bubmotera [JOK
A oy p https://m.edsoo.ru/7f41¢292
OpraHU3MOB
6 HacnenctBeHHOCTE B g 15 bu6mmoreka [IOK
M3MEHYUBOCTH OPraHU3MOB ' https://m.edsoo.ru/7f41¢292
. Cenekiusi OpraHu3MOB. 3 1 bubmmoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
8 PesepBHOE Bpe 1
PBHOE Bpenit https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO HACOB 34 ) 4

10 [IPOT'PAMME
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ITIOYPOYHOE INIAHUPOBAHUME

10 KUIACC
KoauvecTBo yacos D1eKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoasubie | IlpakTuuyeckue
n/n Bcero U3yYeHUs o0pa3oBaTte/ibHbIE
padoThI padoTbl
pecypcsbl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
04.09.2025 https://m.edsoo.ru/863e632a
MeTo/1bl TO3HAHUS JKUBOM
npuponsl. [Ipakrnueckas
pabota Ne 1
2 «Mcnonp30BaHue 1 0.5 bubmmorexa LOK
' 11.09.2025 | https://m.edso0o.ru/863e6122
Pa3IUYHBIX METOJIOB MPHU
U3Y4YEHUU OMOJIOTHYECKHUX
00BEKTOBY
3 Buonorudyeckue cucTeMsl, | bubnunoreka [JOK
MIPOIIECCHI U UX U3YUYEHHUE 18.09.2025 | https://m.edsoo.ru/863e6564
4 XUMHUYECKUN COCTAB KIICTKU. 1 bubmuorexa [JOK
Bopa u muHepanbHbie cOnu 25.09.2025 | https://m.edsoo.ru/863e674e
5 benku. CocraB u cTpoeHue | bubnuorexa [JOK
OCIIKOB 02.10.2025 | https://m.edsoo.ru/863e6b72
DepMeHTBI —
OMOJIOTHYECKHUE
6 KaTaJIn3aTopPhI 1 0.5 bubmmorexa LOK
P ' 09.10.2025 | https://m.edso0o.ru/863e6b72

JlaGopaTtophnast pabota Ne 1
«/3yueHune KaTaIuTHYECKOU



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

AaKTUBHOCTH (pepMEHTOB (Ha
pUMepe aMuiIa3bl WK
KaTaJasbl)»

7 Yrnepoasl. JInnuapl bubmorexa LIOK
16.10.2025 | https://m.eds00.ru/863¢6870
2 HyxiienHOBBIE KUCIIOTBL. bu6nuorexa IIOK
ATD 23.10.2025 | https://m.edso0o.ru/863e6d5c
Uctopus u meToasbl
9 W3YUYEHUS KIICTKHU. butmmorera [IOK
06.11.2025 | https://m.edsoo.ru/863e6e88
Krnerounas teopust
10 Knerka kak nenoctHas
JKUBas CHCTEMa 13.11.2025
CtpoeHue 3yKapuoTHYECKOM
kietku. JlaboparopHas
pabota Ne 2 «3yuenue
CTPOEHUS KJIETOK PACTCHUH, bubmunoreka ITOK
11 KUBOTHBIX, TpUOOB U 0.5 https://m.edso0.ru/863e6£t0
. 20.11.2025
OakTepui 10,1 MUKPOCKOIIOM https://m.edsoo.ru/863e716¢
Ha TOTOBBIX
MHUKpOIIpenaparax u ux
OTICaHUE
12 OOMeH BemIeCTB WIH bubmuorexa [JOK
MeTaboI3M 27.11.2025 | https://m.edso0o.ru/863e766¢
bubnuorexa [JOK
13 Potocmires. Xemocunres 04.12.2025 | https://m.edsoo.ru/863e7c98
. bubnuotexa [JOK
14 Onepretiieckuii omeH 11.12.2025 | https://m.edsoo.ru/863e7aae
15 JKW3HEHHBIHN UK KICTKH. 0.5 bu6mmoreka [IOK



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

Jlenenne kneTku. MuTo3. 18.12.2025 | https://m.edsoo.ru/863e7dc4
JlaGopaTtopHnast pabota Ne 3

«Habnronenne Mutosa B

KJIETKaX KOHYMKa KOpeIKa

JyKa Ha TOTOBBIX

MUKpOIIpenapaTax»

16 buocunres Oenka. Peakius bu6mmoreka [JOK
MaTpUYHOIO CUHTE3a 25.12.2025 | https://m.edsoo.ru/863e796¢

17 Tpancasus — OuocuHTe3 Bubmuoreka [JOK
Oenka 15.01.2026 | https://m.edsoo.ru/863e796e

18 Heknerounsie popmbl bu6mmoreka [JOK
JKU3HU — BUPYCHI 22.01.2026 | https://m.edsoo.ru/863e¢7540
DopMBI pa3MHOKECHUS bubmorexa TIOK

19 S — 29.01.2026 https://m.edso0.ru/863e81b6

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

20 Meiios 05.02.2026 | https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.

Orm010TBOpPEHHE. BuGmorexa LIOK

21 Jlaboparopuas pabora Ne 4 05 12.02.2026 | https://m.eds0o.ru/863e81b6
«3ydyenue crpoenus
MOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOIIpenapaTax»

2 WHnuBuayanbHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MOB 19.02.2026 | https://m.edsoo.ru/863e8436
I'enetnka — Hayka o

23 HacjlaeACTBEHHOCTU U bubmmorexa TIOK

26.02.2026 | https://m.edsoo.ru/863e862

HU3MCHUYNBOCTH



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
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

3aKOHOMEPHOCTH
HacJIeJ0BaHMs MPU3HAKOB.

bubnuoreka [JOK

24 MonorubpumaHoe 05.03.2026 | https:/m.edso0o.ru/863e¢8878
CKpCIIMBaHHE
Jurubpuaxoe
)5 CKpelIuBaHue. 3aKOH bu6mmoreka [JOK
HE3aBHCUMOTO 12.03.2026 | https://m.edsoo.ru/863¢89a4
HacJIe0BaHMS PU3HAKOB
CrenieHHoe HaclieIoBaHUE
npu3HakoB. JlaboparopHas
pabora Ne 5 «M3yuenue
pe3yabTaToOB
26 MOHOTHOPHIHOTO U 0.5 bubnmorexa LOK
19.03.2026 | https://m.edso00.ru/863e8c60
JTUTHOPUTHOTO
CKPEIIUBAHUS Y IPO30(HIIBI
HAa FOTOBBIX
MUKpOIpenapaTax»
I'enetuka mo:a.
27 HacnenoBanue npusHakos, bubmorexa TIOK
26.03.2026 | https://m.eds00.ru/863e8c60
CLICTUICHHBIX C MMOJIOM
M3MeHYnBOCTb.
Heunacnencrsennas
M3MEHUYHUBOCTD.
)3 EESZEEEZPHM padora N 6. 0.5 Bubmoreka [JOK
09.04.2026 | https://m.edsoo.ru/863e8efe

MOIU(DUKAITIOHHOM
M3MEHYMBOCTHU, IOCTPOEHUE
BapHallOHHOTO psijia U
BApUALIMOHHON KPUBOI»



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

Hacaencrsennas

U3MEHYUBOCTb.
29 JlaboparopHnas padota Ne 7. | 0.5 bubnuotexa [JOK
«AHanmu3 MyTauuu y 16.04.2026 | https://m.edsoo.ru/863e8efe
Ipo30( Uil HAa TOTOBBIX
MUKpOIIpenapaTax»
bubmuoreka [JOK
30 Petteritka weosexa 1 23.04.2026 | https://m.edsoo.ru/863e8d78
PesepBHBIi ypOK.
31 O06o006menne o Teme )
«HacnencTBeHHOCTH U 30.04.2026
M3MEHYUBOCTH OPTaHU3MOBY
1 Cenekius Kak HayKa U 1 bu6mmoreka [JOK
npoiiecc 07.05.2026 | https://m.edsoo.ru/863e9214
MeTob1 U JOCTHKEHUS
33 CEJICKLIMU PACTEHUN U 1 Bubmmorexa [IOK
14.05.2026 | https://m.edsoo.ru/863¢9214
YKUBOTHBIX
14 broTexHOoI0rHs Kak 0Tpacib | bubmmoreka [JOK
MIPOU3BOJICTBA 21.05.2026 | https://m.edso00.ru/863e¢9336
OBILEE KOJIMYECTBO YACOB 34 4

[10 [IPOT'PAMME
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28

[IpupoiHBIE S5KOCUCTEMBI

29 AHTpPOIIOTreHHBIE IKOCUCTEMBI 1

30 buocdepa — rinobdanpHas sxocucreMa 1 bubnmnorexka [JOK
3emiu https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS | bubnmnoreka [JOK
o6uocdepol https://m.edsoo.ru/863ebd16

32 UYenoseuecTBO B Ouochepe 3emiu 1

13 CocymiecTBoBaHUE TTPUPOIBI U | bubnmoreka [JOK
YeJI0BEYeCTBa https://m.edsoo.ru/863ebale
PesepBHbIit ypok. O0600IIeHHE TEMBI

34 «Coo0111eCTBa U HKOJIOTUYECKUE 1
CUCTEMBD)

OBILEE KOJIMYECTBO YACOB I10 14 )5

[NPOTPAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30BATEJILHOM ITPOT'PAMMBI

IIpoBepsiemble npeaMeTHBIE Pe3YJIbTATHI OCBOEHHSI OCHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMbl CPeTHEr0 001Iero 06pa3oBaHMs

CchopMupoBaHHOCTh 3HAHUM O MeCTe M pOJU OHOJOTMH B CHCTEME
HAy4YHOT'O 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUpPAa U HAyYHOTO MHPOBO33PEHHUS; O
BKJIa/Ie POCCHHCKUX U 3apyOeXHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE
Ouonoruy; (yHKIMOHAJIBHOW TI'PaMOTHOCTH 4YellOBeKa MJIsi PelIeHHs

KU3HCHHBIX 3aJ1a4

YMeHHE pacKphIBaTh COJACpPKAHUE OWOJOTHYECKUX TEPMHUHOB H
MOHSATUHN: )KU3Hb, KJIETKA, OPraHu3M; MeTa0oym3M (0OOMEH BEIIECTB U
IIpEBpaLCHUE DJHEPruM), TIOMEOCTa3 (caMOperyssiius), ypOBHEBas
OpraHM3aIysl KUBBIX CHUCTEM, CaMOBOCIPOU3BEACHUE (PEMPOTYKITHS),

HaACJICACTBCHHOCTb, UIBMCHYUBOCTb, POCT U PA3BUTHC

YMeHue uznaratb OMOJIOrHYecKre TEOpHH (KJIETOYHAsl, XpOMOCOMHas,
MyTaimoHHas ), 3akonbl (I'. Mennaens, T. Moprana, H.1. BaBuioBa) u
yuyeHHsa (0 LEHTpax MHOrooOpasusi U MPOUCXOXKJIEHUS KYJIbTYPHBIX
pactennii H.11. BaBuiosa), onpenenars rpaHuLbl UX IPUMEHUMOCTH K

KUBBIM CUCTEMaM

YMeHue BIaAeTh METOJAaMU HAy4YHOTO TIO3HAHHA B OHONOTHH
(HabnrofieHHe W ONMMCAaHUE >KUBBIX CHCTEM, IPOLIECCOB U SIBICHUN;
OpraHu3anusi W [pOBEJEHUE OHOJOTMYECKOro  SKCIIEPUMEHTA,
BBIJIBU)KEHHWE  TUIIOTE3bl;  BBISIBIIEHHE  3aBUCUMOCTH  MEXKIY
UCCIIElyeMbIMU BEIIMYMHAMH, OOBSICHEHHE TOJTYYEHHBIX Pe3yJbTaTOB,
WCIONIb30BAHHBIX HAYYHBIX MOHITHHA, TEOPHH W 3aKOHOB, yMEHHE

JCJIaTh BBIBOABI HA OCHOBAHHWHU IMOJTYYCHHBIX peBy.J'IBTaTOB)

10 KVIACC

Kon
MpoBepPsAeMOro
pe3yJbTara

1

2

3

4

5

VMeHHe BBIACIATh CYIICCTBEHHbIC TMPH3HAKH BHPYCOB, KIETOK
IMPOKapuoT MW JBYKaApHOT, OOJHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpraHM3MOB;  OCOOGHHOCTH TMpPOILIECCOB OOMEHa  BEIIeCTB U
NpeBpalleHusl 3HEPrUU B KIETKe, (OTOCHMHTE3a, IJIACTUYECKOTO U
JHEPreTUYecKOro  OoOMeHa,  XEMOCHHTE3a,  MHUTO3a,  Meklo3a,
OINIOJOTBOPCHUA, Pa3MHOXKCHU, WHAUBUAYAJTIbHOT'O Pa3sBUTHUA

opranusma (OHTOT'€HE3)




VYMeHnne IIPpUMCHATH IMOJIYUCHHBIC 3HaHUA JJIA 00BICHEHHUS
OHMOIOTHYECKUX mponeccoB 1u HBHGHHﬁ, AJId TIPUHATHA MPAKTHYCCKUX
peleHHii B MOBCEITHEBHOM KHM3HU B LIEsX oOecrieueHHs 0€301MacHOCTH
CBOET'O 3/J0POBbS U 3/J0POBbs OKPY>KAIOLIHX JII0JIeH, COOII0AEHUS HOPM
IPAaMOTHOTO IIOBEJEHUS B  OKPYKAIOIIEHM MPUPOIHOM  CpPEXE;
IIOHUMAaHUC HGO6XOI[I/IMOCTI/I HCIIOJIb30BaHUA ,[[OCTI/I)KGHI/Iﬁ
COBPEMEHHOW OHOIOTMM W OHMOTEXHOJIOTHH Ui PalOHAJIILHOTO

MPUPOIONIOIB30BAHUS

YMeHHe pemaTrh 3JeMEHTAapHbIE TCHETHYECKHE 3a/Jaud Ha MOHO- H
JTUTHOPUTHOE CKpENIMBAaHUE, CICTNICHHOE HACJICJIOBAHHE, COCTABIISITH
CXeMbl ~ MOHOTHOPHUIHOTO  CKpEIIMBaHUS  UIl  MpeACcKa3aHus

HACJIE0BAHUS IIPU3HAKOB Y OPraHU3MOB

YMeHHue BBIONHATH J1a0OpaTOpHbIE M MPAKTUYECKHE PabOTHI,
cobmoarh mpaBwia npu pabore ¢ ydyeOHBIM M J1a0OpaTOPHBIM

000py10BaHHEM

YMeHHne KpUTHYECKH OLEHHBATh U HWHTEPHPETUPOBATh MH(OPMAIIHIO
OMOJIOTMYECKOT0 COJIEpKaHMsl, BKIIOYAOLIYIO IICEBJOHAYYHbIE 3HAHUS
U3 pa3nuuHbIX UCTOYHUKOB (CMI, HayuHO-NIOMyJIsipHbIE MaTepHallbl);
TUYECKHE AacleKThl COBPEMEHHBIX HCCIENIOBaHUi B OHONIOTHUH,

MCOUIINHE, OHMOTEXHOJIOTHH

10

YMeHue co3naBath COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIICHHUS,
000011251 OMOJIOTHYECKYIO WH(OPMAITUIO M3 HECKOJbKHUX HCTOYHUKOB,

rpaMOTHO HUCIIOJIE30BAaTh MOHSATANHEBIN armapar ouoJioruu




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KVIACC

Kon

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUSA

buonorus xak HaykKa

1.1

buonorus — wayka o xwuBoil mpupone. Ponp Ouonoruu B QopmMHpOBaHUU

COBPEMEHHOU Hay4yHOU KapTHUHBI Mupa. CucTemMa OMOIOTHYECKUX HAYK

1.2

Meroapl TO3HAHWS KUBOW NPHPOJB! (HAOMIOAEHNE, HKCIEPHMEHT, ONHCaHMHE,
W3MEpeHue, KIAacCUpUKAIMI, MOJEINPOBAaHUE, CTaTHCTHYECKas o00paboTka

JTAHHBIX )

JKuBbIe cUCTEMBI U UX opraHu3anus

2.1

Xusbie cucremsl (OMOCHCTEMBI) Kak NpenMeT u3ydeHus Ouonoruu. CBoiicTBa

O6uocucTeM U UX pa3HooOpaszue

2.2

YpoBHM OpraHu3alu OHOCHUCTEM: MOJICKYJISAPHO-TEHETUYECKUH, KICTOYHBIH,

OpraHU3MEHHBIH, MOMYIALNOHHO-BUIOBOMH, SKOCUCTEMHBIN, OHOChepHbI

XHUMHYECKHUM COCTaB U CTPOCHUC KIICTKH

3.1

XUMHYECKHUM COCTaB KICTKH. XHWMHYECKHE DIIEMEHTHI: MaKpO3JIECMCHTHI,
MUKPOIJIEMEHTEI. Boz[a U MHUHEpAJIBHBIC BCIICCTBA. (DYHKI_[I/II/I BOAbI U

MHUHCPAJIbHBIX BEIIECCTB B KJICTKE. HOI[I[Cp)KaHI/IG OCMOTHYECKOT0 OajaHca

3.2

benku. CoctaB u crpoeHue OenKOB. AMHHOKHCIOTHI — MOHOMEpPHI OEIKOB.
He3zameHnMble M 3aMEHUMBIE AMMHOKHCIOTHL. AMMHOKHCIOTHBIM COCTaB.
YpoBHH CTPYKTYpHl O€IKOBOI MOJIEKYJIbl (IepBUYHAsSL, BTOPUYHAS, TPETHYHAS U
YeTBEPTUYHAs CTPYKTypa). XHMHYecKHe CcBoiicTBa OenkoB. buonornueckue
¢byHKIUM OEIKOB.

®depMmeHTHl — OMoOJOrHyYecKkue KaTanuzaTopbl. CTpoeHHne (epMmeHTa: aKTUBHBIN
HeHTp, cyOctpatHas cneunduynoctb. Kodepmentsl. Burtamuubl. OTnuuuns

(bepMeHTOB OT HCOPTaHUYCCKHUX KAaTaJIU3aTOpPOB
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VYrneBoasl: MOHOCaxapuabl (IIOKO3a, pubo3a U JAe30Kcupud03a), Iucaxapuisl
(caxapo3a, JakTo3a) W TMoOJUcaxapuibl (Kpaxmai, TJIWKOTEH, IeJIIH0JI03a).
Bronornveckne GyHKINUN YTIIEBOIOB.

Juruapl:  Tpurimuepuabl, — crepounabl,  ¢ochomununsl.  ['mapodunbHo-
ruapodoOHbIe cBoiicTBa. buonornueckue ¢yHkuuu sunuaoB. CpaBHEHHE

YIJI€BOOOB, OEJIKOB U JIMIIU 0B KaK HCTOYHHUKOB SHEPTHUU
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Hyxneunossie kucnotel: JJHK u PHK. Hykneotnasl — MOHOMEpBI HYKJIE€MHOBBIX




kucior. Crpoenne u (ynkmuu JIHK. Ctpoenne u ¢dynkmuum PHK. ATO:

CTpoeHue U (HyHKIMU

3.5

[wuronorus — Hayka o kierke. Kietounas teopusi. MeToapl n3y4eHus KIETOK

3.6

Knerka kak nenoctHas >kuBasi cucrema. OOIue MpHU3HAKH KIETOK: 3aMKHYTas
HapyxHas mMemOpana, monekynsl JJHK kak renernyeckuii ammapaT, cuctema

cuHTe3a OeJika

3.7

Tunbsl KIETOK: dyKapuoTUyeckas U mpokapuorudeckas. OCOOEHHOCTH CTPOCHUS
MpoKapuoTHUecKoi  kieTku. Kierounas crenka Oakrtepuit. CtpoeHHe
AyKapuoOTHUYECKOM KieTKU. OCHOBHBIC OTJIMYMSI PACTUTEIHHOM, KXUBOTHOW M

IpUOHOM KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KIJIETOYHAs CTEHKAa, TIHKOKAIMKC, HX
¢ynkuun. [Inazmarndeckas memOpana, e€ cBoiicTBa u pyHkimu. Llutonaszma u eé
opranouzapl. OqHOMEMOpaHHBIE OPraHOMIBI KJICTKU: SHIOIUIA3MAaTHYECKasi CEeTh
(BIIC), ammapar ['ombmxu, Jm3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KJIETKH:
MUTOXOHJPUH, TUIACTUABL. [IpOMCXOXKIEHHEe MHUTOXOHAPHHA W TUIacTUA. Buuer
wiactu. HememOpaHHbIE OpraHOMJIbI KJIETKH: PUOOCOMBI, KJIETOYHBIH LIEHTP,

PECHUYKH, KT'YTUKH. CDYHKI_[I/II/I OpraHoOu 0B KJICTKH. Bxmouenns

3.9

Snpo — perynsaTopHblii HeHTp KieTkd. CTpoeHue sjpa: siiepHas 000J04Ka,

KapuoIuia3Ma, XpOMaTHH, SAPBIIKO. XPOMOCOMBI

3.10

TpchnopT BCHICCTB B KIICTKC

}KI/I3HG,Z[CSIT€J'II)HOCTB KIICTKHU

4.1

OOmeH BemiecTB, WM META00JIU3M. ACCUMUIAINA (TUIACTUYECKUA OOMEH) H
JTUCCUMUIISIINSA (PHEPTETUUYECKU OOMEH) — JBE CTOPOHBI €IWHOTO IMpoIlecca
MeTabonu3ma. Turbel oOMeHa BemecTB: aBTOTPOGHBINA U rereporpodHsiid. Ponb

(l)epMeHTOB B OOMEHE BCIICCTB U IPCBPALICHUN SHCPIUU B KIICTKE

4.2

®otocunre3. CBeroBas U TeMHOBas ¢a3bl porocunTesa. Peakiun poTocunresa.
D¢ dexTrBHOCTH (POTOCHHTE3a. 3HaYeHUE (OTOCHHTE3a JUIS JKU3HH Ha 3emuie.
Brusiaue ycrmoBwid cpembl Ha (OTOCHHTE3 W CHOCOOBI TIOBBIICHHS €TO
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XemocuHTe3. XeMOCHHTe3upykonme Oakrepuu. 3HauyeHHE XEMOCHHTe3a IUis

JKA3HU Ha 3emie

4.3

DHepretudeckuii oOMeH B KieTke. PaciiernyieHue BeIIECTB, BBIACTICHHE U
aKKyMYyJINDOBaHME OHHEPrud B KIETKE. OTambl HSHEPreTHYEcKOro oOMeHa.
I'mukonus. bpoxenue u ero Buasl. KucimoponHoe okucieHue, WM KJIETOYHOE

npIxanue. DPPEeKTUBHOCT YHEPreTUIECKOTO OOMEHa
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Peakuuu marpuusoro cuntesa. I'enernueckas unpopmanus u JIHK. Peanusanus

TCHETUYECKOM MH(pOpMaluu B KIeTKe. ['eHeTHMYecKHil KOoJ M ero CBOMCTBA.




Tpanckpunuus — matpuunslii cunre3 PHK. Tpaucmsiuust — 6uocuntes Oenka.

KonupoBanue amuHokucaot. Ponb pubocom B OnocunTese O6enka

4.5

Hexnerounsie ¢opmbl ku3HM — BHpYCHL. Mctopus otkpeitusi BupycoB (/.M.
WBanoBckmii). OcCOOEHHOCTH CTPOEHUS M JKU3HEACATEIBHOCTH BUPYCOB.
bakrepuodaru. bone3Hu pacTeHHH, >XKUBOTHBIX U UEJIOBEKAa, BbI3bIBaEMbIE
Bupycamu. Bupyc nmmynonedpunura genoseka (BUY) — Bo3oynurens CITNa.

[Mpodunakrrka pacpocTpaHeHUS BUPYCHBIX 3a00ICBaHHIMA

Pa3sMHOXEeHME 1 MHAUBUAYAJIbHOE Pa3BUTHE OPTraHU3MOB

5.1

Knerounslii 1Mk, WIM S>KU3HEHHBIM LMK KiIeTku. MHTepdaza u mMuTos.
[Iponeccrl, mporekaroiye B UHTEepdasze. Permmukanus — peakiust MaTpUuHOTO
cureza JIHK. Crpoenue xpomocoM. XpoOMOCOMHBIM HabOp — KapHOTHIL
JluniouaHbIE W TaIUIOMAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBI.
[luronornyeckne OCHOBBI Pa3MHOXEHUS W HUHAUBUAYAIBHOIO Pa3BUTHS
OpraHU3MOB.

Henenne kinerknm — wmuto3. Craauu mutos3a. IIponeccel, mpoucxonsiue Ha

Pa3HBIX CTAAUAX MUTO3A. buonorundyeckuii CMBICII MUTO3a
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@dopMbl pa3MHOKEHHMsI OpraHu3MoB: Oecrojoe M mojoBoe. Bunel Oecrnosioro
pPa3MHOXKEHHUA: JIeJIeHHE HaJBO€, IOYKOBAaHUE OJHO- M MHOTOKJIETOYHBIX,
cropoo0Opa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHHUE. HckyccTBEeHHOE

KIIOHMPOBAHUC OPraHU3MOB, €0 3HAUCHUC IJIs1 CCIICKIUN
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[TonoBoe pa3zMHOMXKEHHUE, €ro OTJINYUs OT O€CIOI0ro.
Meiio3. Craguum wmeiio3a. Ilpoueccsl, NnpoucxoisuiMe Ha CTaaAusIX MeiHo3a.
IToBegenue xpomocom B Mmeio3e. Kpoccunrosep. buonoruueckuid CMbICIT |

3HaYEeHNE MEN03a
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I'ameTorenes — mporecc 00pa3oBaHHS MOJIOBBIX KIETOK Y JKUBOTHBIX. [looBBIC
JKCJIC3bl: CCMCHHUKU U ANYHHUKU. O6pa3OBaHI/IC " Pa3BUTHUC IMOJOBBIX KJIETOK —
raMmer (CrepMaTo30uj, SUIEKIeTKa) — criepMaToreHe3 u oorere3. OCOOEHHOCTH

CTPOCHUA HﬁHCKHeTOK " ClICpMaTO30MUa0B. OHJ'IO,I[OTBOpeHI/Ie. HapTeHoreHea

5.5

WnpuBuayanbHoe — pa3BuTHEe  (OHTOreHe3).  OMOpPHOHAJIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHATLHOTO PAa3BUTHS Y MO3BOHOYHBIX KUBOTHBIX:
npobneHue, racTpyisauus, opraHorere3. IloctamOpuonansHoe pasButue. Turbl
NOCTAMOPHOHANIBHOTO PAa3BUTHA: MpPSIMOE, HEMpsMoe (JMYMHOYHOE). Biusaue
CpeZbl Ha pa3BUTHE OPraHU3MOB; (DaKTOPbI, CHOCOOHBIE BBI3BIBATh BPOXKAEHHBIE
ypOJCTBA.

Poct u pa3Butue pacrenuii. OHTOreHEe3 IBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHH,

CTaluu pa3BUTUSA

HaCJIGIICTBCHHOCTB U USMCHYUBOCTb OPTraHN3MOB




6.1

[Ipenmer u 3agaun reHeTuku. Mcropus pa3BuTus TeHETUKU. Bkian poccuiickux
U 3apyOexHBIX YYEHBIX B pa3BUTHE TEHETUKU. MeETonbl TI'eHETUKU
(rubpu0I0rNUYECKuH, LIUTOT€HETUYECKUH, MOJICKYJISIPHO-TEHETUYECKUIA ).
OcHOBHbIE TeHETHYECKUE NOHATHA. [ eHeTHYeCcKass CUMBOJIMKA, HCIIOJIb3yeMas B

CcXeMax CKpEeIINBAHUI

6.2

3aKOHOMEPHOCTH HAacjleAOBaHUs TMPHU3HAKOB, ycTaHOBJIEHHble ['. Menpaenem.
MoHOTHOpUIHOE CKpelIMBaHUE. 3aKOH eIUHO00pa3us THOPHIOB TIEPBOTO
nokoneHus. IlpaBuiio [IOMUHUpPOBaHUSA. 3aKOH pAaCHICIUICHHUS MPU3HAKOB.
I'umote3a unctoTsl ramet. [lomHOE M HEMOTHOE JOMUHUPOBAHUE.

JurubpuaHoe ckpeluBaHue. 3aKOH HE3aBUCHMOIO HACJIEOBaHUS MPU3HAKOB.
[{utoreHeTn4yeckne OCHOBBI JUTHOPUIIHOTO CKpPEIIMBAHUS. AHAIU3UPYIOIIEe
ckpeuuBanue.  Vcnonp30BaHWE — aHANM3UPYIOMIETO  CKPELIMBAHMS  JJIA

OIIpCACIICHUA I'CHOTHUIIA ocobu

6.3

CuerieHHoe HaclenoBaHue mpu3HakoB. Pabora T. Moprana mo cuemnjieHHOMY
HAcJleIOBaHUIO TreHoB. Hapyiienwe cremieHuss TE€HOB B pe3ylibTaTe
KpOCCHHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. ['eHernyeckue
KapThl.

I'enetuka nona. XpoMOCOMHOE OIpEAeNiEHHE Moja. AyTOCOMbI U IIOJIOBBIE
xpoMocoMmbl. ['oMorametHele M TeTeporameTHble opraHu3mbl. HacrienoBanue

IMPHU3HAKOB, CUCIIVICHHBIX C ITOJIOM

6.4

N3meHunBOCTb. Buabl M3MEHYMBOCTH: HEHACJICACTBEHHAs U HACJIEICTBEHHAS.
Ponp cpenpl B HEHAcHEACTBEHHOM  HM3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOJIU(UKAITMOHHONH HW3MEHYMBOCTU. BapualmoHHBIA psii U BapHALMOHHAsS
kpuBad. Hopma peaknum npusHaka. KoindecTBEHHbIE U Ka4eCTBEHHBIE

MIPU3HAKK U UX HOpMa peakiuu. CBoiicTBa MOIU(PUKAIIMOHHON N3MEHUYNBOCTH

6.5

HacnencrBennasi, uiM TeHOTUIHMYECKas, W3MEHYMBOCTb. KoMOuHaTHBHAs
W3MEHYMBOCTb. Melo3 U T1OJIOBOM IMpolecc — OCHOBA KOMOMHATHBHOMN
W3MEHYUBOCTH. MyTalnMoOHHAas W3MEHYMBOCTh. Kilaccupukamus MyTaruii:
TE€HHBIE XPOMOCOMHBIE, T€HOMHBIE. HacToTa U NpUYUHBl MyTaluuid. MyTareHHbie
(akTopbl. 3aKOH TOMOJIOTUYECKUX PSAZOB B HacIEeACTBEeHHON n3MenurBocty H.U.

BasuiioBa

6.6

I'eneruka uyenoBeka. Kapuorun dyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
4eJI0BeKa: TCHCAIOTHYCCKUM, OJIM3HEIOBBIH, IIUTOrCHETUYCCKUI,
OMOXMMHUYECKUH, MOJEKyIsIpHO-reHeTuueckuidl. CoBpeMeHHOe oOmpeaeeHHue
TFE€HOTHIIA: TMOJTHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHCIIE C
nmomomipto III[P-ananm3a. HacnencrBenHple 3a0ojieBaHUs 4YeIOBEKa: TCHHBIC
00s1e3HU, OOJIE3HH C HACIEACTBECHHOW MPEIPaCIIOIOKEHHOCTHIO, XPOMOCOMHEIE

6one3nu. Comartuyeckue W TEHEpAaTUBHbIE MyTanuu. [IpUHLIMIBI 310pOBOTO




06pa3a KHW3HU, AUArHOCTHUKH, HpO(l)I/IJ'IaKTI/IKI/I U JICHCHUSI T CHCTHUUYCCKUX
0one3neil. MeanKo-reHeTUYeCKOe KOHCYJIbTUPOBAHUE. 3HAYCHNUE MEIUIIUHCKOM

TCHCTUKHU B IIPCAOTBPALICHUN U JICUCHUH I'CHCTUYICCKUX 3a00JIeBaHU YeIOBEKa

CCJIeKLII/I}I OpraHHU3MOB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekiusi Kak Hayka W Ipolecc. 3apoKIEHUE CEeNeKUUH U JOMECTHUKALIMS.
Yuenne H.M. BaBunoBa o0 T1ieHTpax NPOUCXOXKICHUS W MHOT00Opasms
KYJbTYPHBIX pacTeHui. LIeHTphl MPOUCXOXKICHHS JOMAITHUX KUBOTHBIX. COpT,

MOpoa, MTaMM

7.2

CoBpeMeHHbIE METOJbl CeleKIUMH. MaccoBbli U HMHAUBUAYAIbHBIA OTOOpHI B
CEJIEKIIMM PAcTeHUH M KUBOTHBIX. OlleHKa 3KcTepbepa. bimskopoacTBeHHOE
CKpelBaHue — HMHOpuAMHI. Yucras nuHus. CKpelMBaHUE YHCTBHIX JIMHHM.
I'eteposuc, nnu rubpuanas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUINHT.
Otnanénnas rulOpuamszauus U e€ ycnexu. VICKyCCTBEHHBIM MyTareHes U
MIOJIyYEHUE IOJIMILUIONAOB. JIOCTMIKEHMS CEJIEKLUU DPACTEHUM, >KUBOTHBIX M

MHUKPOOPTaHNU3MOB

7.3

buorexHonoruss kak oTpacib IPOU3BOJACTBA. ['€HHas WHXKEHEpUsa. OTallbl
co3nanuss pexomOmHanTHOoW JIHK wm Tpancrennpix opranm3moB. Kietounas
uHxeHepus.  Kierounele  KynbTypbl. MUKpPOKJIOHaIbHOE  Pa3MHOXKEHUE
pacrenuii. KiloHMpoBaHME  BBICOKOIIPOIYKTHBHBIX  CEIBCKOXO3IMCTBEHHBIX
OpPraHu3MOB. DKOJOrMUecKue M 3Tudeckue mnpodmemsl. MO — renermdecku

MOI[I/I(bI/II_[I/IPOBaHHBIC OpraHU3Mbl




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* buosnorus. 10 knacc. [laceunuk B.B., Kamenckuii A.A., Pyouos A.M. u 1ip.;
[Tox penaxuueii [Taceunuka B.B. AxkunonepHoe o6miectBo «M31aTenbecTBo

«HpOCBGIIIGHI/IC»

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

1. O6mas 6uomnorus. bazosslii ypoBens. 10 kinacc. Meroauueckoe nocoodue .
aBTopsl: [laceunnk Bmaguvup BacunseBuy, [IBenos ['n1e6 ['ennaapesuy, 2.
buonorus. [loypounsie pazpadotku. 10 kinacc. bazossiit yposens. Iloa pen.

[Taceunuk B. B. [Tocobus mist yuurtenei u meroauctoB [IMOPOBBIE

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. Enunas xomnexuust LIOP. IIpenmernas komnexuus «buonorus» http://school-
collection.edu.ru/collection

2.01kpeIThIN KOUTEK: buonorus http://college.ru/biology

3. B nomorp yuurtento 6uonorun: odpazoarenbubiii cadt MECOH

HTI'TIY http://fns.nspu.ru/resurs/nat

4. BaemkosbHas sxosorus. [Tporpamma «IllkonbHas sxonorudeckas
WHUIIMATUBa» http://www.eco.nw.ru

5. Best Ouonorusi: HaydHO-00pa3oBaTenbHbIN mopTait http://www.sbio.info
6. 'ocynapctennsiii JlapsuHoBckuid My3ei http://www.darwin.museum.ru
7.2KuBbIe cymiecTBa: 3JICKTPOHHAS WUTFOCTPUPOBAHHAS

sHuMKIoneaus http://www .livt.net



8.3eJIeHbIH 1LTI03: MYTEBOIUTEIb 110 SKOJIOTHUYECKUM
pecypcam http://zelenyshluz.narod.ru

9. 300KITy0: METadHIIUKIIONENS O JKUBOTHBIX http://www.zooclub.ru
10.300noruueckuii Mmy3sei B Cankr-IlerepOypre http://www.zin.ru/museum
11. KoHnenunu coBpeMEHHOTO €CTECTBO3HAHMS: brosornueckas kKapTuHa
MUpa: BJeKTPOHHbINA yueOHuK http://nrc.edu.ru/est

12. JIaboparopus 6otanuku Cankt-IlerepOyprckoro ropoJickoro 1sopiia
TBOpYECTBa FOHBIX http://www.youngbotany.spb.ru

13. JIaypeaTsl HOOEEBCKOM mpeMun 110 GU3HOTIOTUN U MeauIuHe http://n-
t.ru/nl/mf

14 MenuuuHcKas 3HIUKIONE s . AHaToMudeckuii atnac http://med.claw.ru
15. Mup KHMBOTHBIX: 3JIEKTPOHHbIE BepCUU KHHUT http://animal.geoman.ru
16.0nopHO-ABUTaTENBHASA CUCTEMA YEIOBEKA:
obOpaszoBaTenbHbIN calT http://www.skeletos.zharko.ru

17. llaneonronorunueckuit myseir PAH http://www.paleo.ru/museum
18..ITonynspuas suukinoneaus «diopa u
dayna» http://www.biodat.ru/db/fen/anim.htm

19.ITpupona Kyzbacca. Matepuainsl Jjisl yuuTens
ouonoruu http://prirodakem.narod.ru

20.ITpo6nemsl 3Bosro1Mu http://www.macroevolution.narod.ru

21.IIpoext Ecocom: Bc€ 00 skosoruu http:// www.ecocommunity.ru
22.Ilpoekt Herba: 6otannueckuii ceppep MOCKOBCKOTO
yHuBepcuteTa http://www.herba.msu.ru

23.IIpoexT Forest.ru: Bce o pocuiickux jecax http://www.forest.ru

24 IpoexT «/lerckmit Dxo—Mubopm» http://www.ecodeti.ru

25.1Ituer Cpegnet Cubupu http://birds.krasu.ru

26. PacTenus: anekTpoHHbIe Bepcuu KHUT http://plant.geoman.ru

27. Penkue n ucue3aroline >KuBoTHeIe Poccun u
3apy0exbs http://www.nature.ok.ru

28.Cankr-IleTepOyprckas oOiiecTBeHHAs OpraHu3aIus CoACHCTBHS
IKOJIOTHYECKOMY 0Opa3oBaHuio http://www.aseko.ru

29. CoxpaHsieM U U3y4aeM BOJIOEMbI: SKOJIOTMUYECKUI
npoekT http://edu.greensail.ru

30. Teopust HBOJIIOIMHU KaK OHA €CTh: MaT€pUaibl IO TEOPUU OMOJIOTUYECKON
sBosronuu http://evolution.powernet.ru

31.TpaBstHucThie pacTeHuss MOCKOBCKOM 00J1aCTH: OHJIAIH-
cipaBouHuk http://www.lesis.ru/herbbook

32.Y4eOHO-BOCTTUTATENBHBIA OMOTOTHUECKII KOMIUIEKCCEBEPHOTO YIEOHOTO



okpyra . Mockssl http://biom.narod.ru

33.DenepanabHbIN JSTCKUI 9KOJIOT0-0MOIOTMISCKUMA
neHTphttp://www.ecobiocentre.ru

34 Yapnz Jlapsun: 6uorpadus u kauruhttp://charles-darwin.narod.ru
35.1eHTp OoXpaHbl AMKON IPUPOABL: MTyOJUKAIIUH 110
skoJoruuhttp://www.biodiversity.ru

36.1entp sxonoruveckoro oopazoanuss MI'JIJI(FO) Thttp://moseco.narod.ru
37.2Oxonornueckoe 00pa3oBaHue IeTel U u3ydeHue npupo s Poccun.
38.Oxomornueckuii eHTp «Ikocuctemayhttp:// www.ecosystema.ru
39.0OnekTpoHHBIN yueOHUK TI0 Onosioruuhttp:// www.ebio.ru
40.buomenuuuHcKas onuMnuaaa mkoiabHUKoBhttp://www.svb-ffm.narod.ru
41.Bcepoccuiickasi oIMMITHa/1a IIKOJBHUKOB 110 Orosioruu http://bio.rusolymp.ru
42.Bcepoccuiickast oJlMMITHa/Ia IKOJILHUKOB 110 dKoioruuhttp://eco.rusolymp.ru
43.JlucTaHIIMOHHAS YKOJIOr0-0MOJIOTUYECKasi BUKTOPUHA
—TEJIEKOMMYHHUKAIIMOHHBIN 00pa30BaTEIbHBIN
npoekT http://www.edu.yar.ru/russian/projects/predmets/biology

44 JIucTaHITMOHHBIC IBPUCTUYECKUE OJIUMITUA/IBI 11O
ouosorun http://www.eidos.ru/olymp/bio

45.JIucTaHIIMOHHBIEC 3BPUCTUYECKHUE OJIUMITAA/IBI 110
skoJioruu http://www.eidos.ru/olymp/ecology

46.00111epOCCUMCKUN KOHKYPC ITPOCKTOB «3aMOBEIHBIE OCTPOBA
Poccumy» http://www.zapovedostrova.ru






