MyHuumnanbHOe OIOKETHOE 001Ie00pa30BaTeIbHOE YUPEKICHHE
«HoBoo3epHoBckasi cpeaHsisi mKoJia ropoaa Esnaropun Pecny6aukn Kpbiv»

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO

Ha 3aceganuu MO 3aMEeCTUTENb JUPEKTOpPa 10 [Ipukaz MBOY «HCIIL»
YUUTEICH y4eOHO-BOCTTUTATEILHOM paboTe ot 29 aBrycra 20251 Ne317
[TpoTokon Nel ot 28.08.2025r. H.N.IIeBuyk

28 aBrycra 2025

PABOYAS ITPOT'PAMMA

yueOHoro npeamerta «buonorus» ang 10 knacca
(cooTBeTCTBYET (heniepaabHON 00pa30BaTEILHON MPOTpaMMe
st 10-11 xmaccoB)

6a3oBbiil ypoBeHb ®I'OC OO0
Ha 2025-2026 yueOHbI# TOJ

[TPUHATO

Ileparornueckuii cosetr MbOY
«HCII»

(mpotoxos ot 29.08.2023 r Ne 13 )

Yuurenn:
Naroxuna TarpaHa
AJleKCaHApPOBHA

2025 r.



IMNOACHHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpamMmbl MO OHOJOTHH TEOPETHUECKYIO OCHOBY IS
OTIpENICTICHUST TOAX00B K (hOPMHUPOBAHUIO COJACPKAHUSA Yy4eOHOTO mMpeaMera
«buonoruss» coctaBwiIM: KoHIENTyalbHble mnonoxkenus OIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH 1IeJIei, colepKaHus, pe3yJbTaToB OOy4YeHHS U
TpeOOBaHU K YPOBHIO MOATOTOBKHU BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIUX LEIX U
OPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHErO
obOmero oOpasoBanusi B Poccuiickoit denepanuu, a TakKe TMOJIOXKEHUS O
cnenuduke OMONOTUH, €€ 3HAYCHUU B MMO3HAHUM KUBOUW MPUPOJII U 00ECIIEYeHUN
CYILIECTBOBAaHMS 4YelioBeuecKoro obmiectBa. CoriiacHO Ha3BaHHBIM MOJIOKEHUSIM,
OMpeIeJICHbl OCHOBHBIC (DYHKIIMU MPOTPAMMBI IO OUOJIOTUU U €€ CTPYKTYpa.

[Iporpamma 1o Owonoruu [aéT TPEACTABICHHE O IMENsAx, 00 oOmen
cTparerud OOydYeHHs, BOCIUTAHUS M Pa3BUTHS OOYyYalOMUXCS CpEeACTBAMU
yueOHOro nmpeamera «buonorus», omnpeaenser o00sS3aTeNbHOE MPEAMETHOE
colepKaHue, €ro CTPYKTypy, paclpeaesieHne Mo pas3ienaM H  TeMmam,
PEKOMEHYEMYIO ITOCJIEI0OBATEIBHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH 00pa30BaTEIHLHOTO
mpoliecca, BO3PaCTHBIX 0COOEHHOCTEH 00yUYaroIMnXCs.

B mporpamme 10 OuONOrMHM Tak)Ke YUYMUTHIBAIOTCA TpeOOBaHUS K
MJIAHUPYEMBbIM JIMYHOCTHBIM, METANpPEIMETHbIM U MPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIHHOU
NEeSATENHbHOCTH/YUEOHBIX JEHCTBUNM OOY4YalOMIMXCAd MO OCBOCHUIO COJEpPKAHUS
OMOJIOTUYECKOTO 00pPA30BAHMSL.

B nporpamme no 6uonorun (10-11 xnaccel, 0a30BbI ypOBEHb) peaIn30BaH
OPUHIMI TMPEEMCTBEHHOCTH B HM3yY€HHHM OHWOJoruu, Onarojaps 4eMy B HeW
POCMATPUBACTCS HANPABICHHOCTh HAa pPa3BUTHE 3HAHUW, CBS3aHHBIX C
dbopmMupoBaHUEM €CTECTBEHHO-HAYYHOIO  MHPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTALUN JTMYHOCTH, SKOJIOTUYECKOTO MBIILIEHUS, IPEICTABICHUN O 3I0POBOM
oOpa3e XHU3HU U OEpEKHBIM OTHOILIEHHWEM K OKpPY’Kalollleld MPUPOIHON cperne.
[ToaTomy Hapsny ¢ W3ydeHHEM OOIIEOMOIIOTUYECKUX TEOPHUH, a TakKe 3HAHHM O
CTPOCHUU >KUBBIX CUCTEM PAa3HOTO PaHTa U CYHIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJIOTHH YAEICHO BHUMAHUE HCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEIHEBHOM >KU3HU JJIsSI PEIICHUS NPUKIIAIHBIX 3a7a4, B
TOM 4YHuclie: TPOPUIAKTUKU HACJIEICTBEHHBIX 3a00JI€BaHUN YeIOBEKa, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS HKOJIOTUYECKHU
1eJIECO00PAa3HOro0 TMOBEACHUS B OKpYyXKalollled NpUPOJHOW cpele, aHaau3a
BIIUSIHUS XO3SMCTBEHHOM MAESTENBHOCTH 4YeJIOBeKa Ha COCTOSIHME MPUPOJHBIX U
HCKYCCTBEHHBIX PKOCUCTEM. Y CUJICHUE BHUMAHUS K MPUKIIAJIHON HAIIPaBIECHHOCTH
ydueOHoro npenmera «buosiorus» mpoauKTOBaHO HEOOXOAMMOCTBIO OOECIIEUEHUS



YCIIOBUM JUTSI PEIICHUS] OJTHOM U3 aKTyaJIbHBIX 3a/1a4 IIKOJBHOTO OMOJIOTUYECKOTO
oOpa3zoBaHMsi, KoOTOpas Ipeanojaraer (QopMupoBaHHE Yy  OO0ydarOImUXCA
CIIOCOOHOCTH aIalTUPOBAThCA K HW3MEHEHUSIM JWHAMUYHO Pa3BUBAOLIETOCS
COBPEMEHHOT'O0 MHpA.

buonoruss Ha ypoBHe cpenHero oOIIero 00pa3oBaHUs 3aHUMAET BAXKHOE
mecto. OHa oOecrieunBaer (GopMUpOBaHUE y OOyYArOUIUXCS TPEICTABICHUNA O
HAy4YHOM KapTUHE MHpa, paciiupsieT U 00oOLaeT 3HaHUsA O KUBOW mpHpoie, e
OTJINYUTENIBHBIX NPHU3HAKAX — YPOBHEBOW OPraHU3allMM W JBOJIOLHH, CO3MAET
YCIOBUSL  JJsi: TIO3HAHHWS  3aKOHOB  JKMBOM  Mpupoabl, (OpMUPOBAHUS
(GyHKIMOHATBHOM T'PaMOTHOCTH, HAaBBIKOB 30pOBOTO W Oe3omacHoro obpasa
KU3HU, IKOJIOTUYECKOTO MBIIUICHHS, IGHHOCTHOTO OTHOIIECHUSI K KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3nauenne OMOIOTHS UMEET TaKXkKe TSl PeIICHUS] BOCIIUTATEIbHBIX
pa3BUBAIOIIMX  3aJad  CpeaHero  obmero o0pa3oBaHMs,  COLUATHM3AINH
oOyyaroruxcsi. M3yyenue Guonoruu oOecreuynBaeT ycloBUs AJisi (OPMUPOBAHUS
UHTEJUICKTYaJbHbIX, KOMMYHHMKAIIMOHHBIX © HWH(POPMAIMOHHBIX  HaBBIKOB,
ACTETUYECKON KYJBTYpbl, CIOCOOCTBYET MHTETrpalid OMOJOTMYECKHX 3HAHMM C
MIPEICTABIICHUSIMHU U3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKHU, XUMUN
u reorpapun. Ha3BaHHbIE MOJOXKEHUS O NpeaHa3HAYEHUH y4eOHOro IpeamMera
«buonorus» cocTaBUIIM OCHOBY JUIsl OIpEACNICHUs TOIXOJ0B K OTOOpYy u
CTPYKTYPUPOBAHHIO €r0 COJEp)KaHMsI, MPEJICTABIEHHOTO B MpOTrpaMMe IO
Oounosoruu.

Ot60p conepkanusi yueOHoro mpeamera «buomorus» Ha 6a30BOM ypOBHE
OCYHIECTBIEH C MO3UIHUHI KyJIbTypOCOOOpPAa3HOIO IMOJAXO0Jd, B COOTBETCTBUU C
KOTOpPBIM OO0y4aroluecs: JOJDKHBI OCBOMTH 3HAHUA W YMEHHMs, 3HAUUMBbIC IS
dbopmupoBaHust O0OIIEH KyJIbTYphbl, ONpPEACISIONINE aJeKBAaTHOE TOBEIACHUE
YyeJoBeKa B OKpY’Karolleld MPUPOAHOM cpelie, BOCTpeOOBAaHHBIE B MOBCEIHEBHOM
)KU3HU U TPAKTHYECKOU AesTebHOCTH. Ocoboe MECTO B ATON CHCTEME 3HaHMM
3aHUMAIOT JIEMEHTHI COJICPKAHUsI, KOTOPBIE CIIyKaT OCHOBOM /1Jisi (pOPMUPOBAHUS
IPEICTAaBICHU O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHE MuHpa U
[ICHHOCTHBIX  OPUEHTAIMSIX  JUYHOCTH, CIIOCOOCTBYIOIIMX  T'yMaHHW3allud
OHOJIOTrNYECKOro 00pa30BAHMSL.

CTpyKkTypupoBaHUE COJACpKaHUA Y4YeOHOTO MaTepualia B MporpamMme IIo
OMOJIOTUU OCYIIECTBICHO C YYETOM NPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTIUYUTEIHHBIX OCOOSHHOCTSX JKUBOH MPUPOABI, O €€ YPOBHEBOW OpraHU3aIlu U
ABOJIIONMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOoro mpeameta «buomorusy»
BBIJICJICHBI CIIEYIOIINE COAepKaTeNbHble TUHUN: «buonorus kak Hayka. MeTozsl
HAy4YHOTO To3HaHUs», «KieTka kak Ouosormueckas cucreman, «OpraHusM Kak



ouosnoruyeckas cucrema», «CucreMa M MHOTOOOpa3ve OpraHuYEeCKOro MHUPAY,
«IBONIONHUS KUBOK TPUPOABD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTHY.

[lenp wm3yuyenus ydeOHOro mnpeamera «buomorus» Ha 0a30BOM YpOBHE —
OBJNAJICHHEC OOYYAONMIMMUCS 3HAHUAMH O  CTPYKTYPHO-(PYHKITMOHATBHOU
OpraHW3allMk >KUBBIX CHCTEM pAa3HOTO paHra W MNpuoOpeTeHHue yMEHUH
UCIIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JEUCTBUN B OTHOIICHUH OOBEKTOB
YKUBOH TIPHPOJIBI U PEIICHUS PA3IMYHBIX )KU3HCHHBIX MPOOJIEM.

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

OCBOCHHE OOYYaIOIIMMHCS CUCTEMBbI 3HAHUW O OHMOJOTUYECKUX TEOPHUSX,
YUYECHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPaBUIIAX, CIYKaIllUX OCHOBOU
st GOPMHUPOBAHUS TIPEACTABICHUA O €CTCCTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAyYHOTO IMMO3HAHWS, CTPOSHUH, MHOTOOOpa3ud U OCOOCHHOCTSX YKMBBIX
CHUCTEM PA3HOTO YPOBHS OPTaHU3AINH, BBIAAIONIUXCS OTKPHITUSIX U COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTHH;

dbopMupoBaHrEe y OOYy4YalOIIMXCS IO3HABATENIbHBIX, WHTEJUICKTYyaJIbHBIX H
TBOPUYECKUX CIIOCOOHOCTEHW B TPOIECCe aHajdu3a JaHHBIX O MyTSIX pPa3BUTHSI B
OMOJIOTUY HAYYHBIX B3TJBIIOB, WIEH W TIOIXOMOB K M3YUYCHHUIO JKUBBIX CHUCTEM
Pa3HOTO YPOBHSI OPTaHHU3AINN;

CTAaHOBJICHHE Yy oOydaroumxcsi oOmeil KyJabTypbl, (YHKIIMOHAIBLHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATHh U OIICHUBATH SBJICHUS OKPYKAIOIIETO
MHUpa JKMBOW MPHUPOJILI HAa OCHOBAaHWW 3HAHWW W OMbBITA, IOJYYCHHBIX TPHU
U3y4eHUU OMOJIOTHH;

dbopMupoBaHre y OOydYalOIMMUXCSd YMEHHM WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW JESATEIBHOCTA YEJIOBEKa, Pa3BUTHU
COBPEMECHHBIX MEIUITMHCKUX TEXHOJOTUH U arpOOMOTEXHOJIOTHIA,

BOCTIUTaHUE YOEKIAEHHOCTH B BO3MOYKHOCTH TO3HAHUS YEIIOBEKOM KHUBOU
IIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHUS K HEH, COOIIOICHHS ATHICCKHUX
HOPM IIPU IPOBEJICHUN OMOJIOTHUECKUX UCCIIEIOBaHM;

OCO3HaHWE IIEHHOCTH OWOJOTrMYECKUX 3HAHUW [JIs TOBBIIICHUS YPOBHS
AKOJIOTHYCCKOHN KYIbTYPHI, IUIsl POPMUPOBAHUS HAYTHOTO MHUPOBO33PCHHUS,

NpUMEHEHUE MPHOOPETEHHBIX 3HAHUN U YMEHHUI B TOBCEIHEBHOM KU3HU AJIS
OLICHKHU MOCJIEACTBUI CBOEH JIESITEIRHOCTH 10 OTHOLICHUIO K OKPYXKAIOLIEN Cpelie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHME M COONIOJICHUE Mep NPOPHUIAKTUKA
3a00JIeBaHUM.

B cucreme cpemgnero oOmiero oOpasoBanusi «buosjorus», uzydaemas Ha
0a30BOM YpOBHE, SBISICTCS O0S3aTEIBbHBIM YUEOHBIM MPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHOM o0macTi « EcTecTBeHHO-HAYyUHbBIE TIPEIMETHD.



Jlist u3ydenusi OMoJI0Tuu Ha 6a30BOM YPOBHE CpPEHETO 0011ero 00pa3zoBaHus
otBoAuTCs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kmacce — 34
yaca (1 gac B Hezento).



COJEPXKXAHUME OBYUYEHUA
10 KITACC

Tema 1. buosiorust kKak Hayka.

buonorus kak Hayka. CBsi3sb OMOJOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMU €CTECTBCHHBIMU HayKamu, (puiiocodueit, ITUKON, ICTETUKON U MPABOM.
Ponr Ouonorum B (HopMUPOBAaHHH COBPEMEHHOW HAy4YHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Meto/bl TO3HAHUS KUBOUM MPUPObI (HAOMI0ICHUE, SKCIIEPUMEHT, OMKUCAaHUE,
U3MEpEHHe, KiIacCU(pUKaLMs, MOJEIUPOBAHUE, CTaTHCTHYECKas 00paboTka
JAHHBIX).

JdeMoHcTpanuu:

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

Tabnuiel 1 cxembl: «MeTo/Ibl MO3HAHUSI )KUBOW TTPUPOJIBIY.

JlabopaTopHbIe M IpaKTHYecKUe padoThbl:

[Ipaktuueckass pabora No 1. «lcmonb3oBaHue pa3iIMYHBIX METOJOB MPHU
U3YYEHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbI U UX OPraHU3alMs.

Kubie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTianuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CaoiicTBa 6MOCHCTEM M X pa3HOOOpa3ue. YpOBHU OpPraHU3aIlMNd OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJIAIMOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTeoeHOTHYECKH ), OnocepHBIii.

JdemoHcTpanuu:

Tabmuubl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HWY», «YPOBHU OpraHU3AIUU
YKUBOU MPUPOIBD.

O6opynoBanue: mozaenb Mosiekybl JIHK.

Tema 3. Xumuuyeckuii COCTAB U CTPOCHHUE KJIIETKH.

XUMHUYECKHM COCTaB KIETKA. XHMUYECKHE HJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MUKpPO3JIEMEHThI. Bo/la 1 MUHEpaibHbIE BELIECTBA.

OyHKIMM BOABI W MHUHEpaAIbHBIX BEHIECTB B KieTke. llomnepxanue
OCMOTHUYECKOr0 OanaHca.

benku. CoctaB u crpoeHue OEIKOB. AMHHOKHCIOTBI — MOHOMEpHI OEIKOB.
HezaMeHnunmble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHU
CTPYKTYphl ~O€JIKOBOM MOJIeKyJbl (TepBUYHAS, BTOpUYHAS, TpPETUYHAA U
YeTBEPTUYHASL CTPYKTypa). XHUMHYECKue CBoilcTBa OenkoB. buonorumyeckue
GyHKUHUU OENKOB.



depmeHTHl — OuWosormdeckue Kartamusatopel. CTpoeHme (epmeHTa:
aKTUBHBIA TEHTp, cyOcTpaTHas cnenudpuyHocTth. KodepmeHnTsl. Butramunsi.
Otnuuus pepMEHTOB OT HEOPraHUUECKUX KaTalu3aTOPOB.

VYraeBoasl: MoHocaxapuabl (TJIOKO3a, pudo3a ©  JE30KCHpu003a),
aucaxapuipl  (caxapo3a, JaKTo3a) W noiMcaxapuiabl  (Kpaxmall, TJIMKOTEH,
1eJUTI0I103a). bruonornvyeckue (GyHKIMH YTIIEBOOB.

Jlunuaer:  Tpurauuepunbl, ¢dochoaunuael, crepouabl. [ 'uapoduIbHO-
ruapodoOHble  cBoiicTBa. buonornueckue ¢Gynkumu aunuaoB. CpaBHeHHE
YIJIEBOJIOB, OETKOB U JIMMHUIO0B KaK UICTOYHUKOB SHEPTHUU.

Hyxnennoseie xucnorel: JHK wu PHK. Hykieoruaer — MoHOMEpPSHI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne n ¢pynkunu PHK.
Buaest PHK. AT®: ctpoenue u GyHKIUH.

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

Knerka kak menoctHas >xuBas cuctemMa. OOmmMe NTpPU3HAKH KIIETOK:
3aMKHyTasi HapyxHass mMemOpana, monekynbl JIHK kak renerudeckuit ammapar,
cucTeMa cuHTe3a Oenka.

Tumbl KJIETOK: 3yKapuoTHueckas U mpokapuotuyeckas. OCOOEHHOCTH
CTpOEHHUs TpoKapuoTuueckor kieTku. Kierounas crenka Oakrtepuii. CTpoeHue
AYKApUOTUYECKOW KIEeTKH. OCHOBHBIE OTJIMYWS PACTUTEIbHOW, >KUBOTHOM H
rpUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJTUMKOKAIUKC, UX
¢ynkun. [Inazmatudeckas memOpana, e€ cBoiicTBa 1 pyHkiuu. l{utomnazma u eé
opranounbl. OnmHomeMOpannbie opraHounbl kietku: OIIC, ammapart ['onbmxwy,
an30CcoMbl. [10yaBTOHOMHBIE OpPraHOWIbl KIETKU: MHUTOXOHIPHUH, IIIACTUIBI.
[Ipoucxoxxaenne MUTOXOHJApUN W TuiacTun. Bunbl mmactun. HememOpaHHbIe
OpraHou/bl KJETKU: PUOOCOMBI, KJIETOUYHBIM IIEHTP, IEHTPUOJH, PECHUYKH,
KIyTUKHA. QyHKIIMM OPraHOMI0B KJIETKU. BKiItoueHus.

SAnpo — perynaropHsiid 1IeHTp KiIeTku. CTpoeHue sjpa: siaepHas 00010YKa,
KapHoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdemoHncTpanuu:

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

Huarpammel:  «PacrmipeniesieHne XUMHUYECKHMX JJEMEHTOB B HEXHBOU
npupojie», «PacnpeneineHne XuMUUECKUX 2JIEMEHTOB B )KUBOU MPUPOIE.

Tabmuubr u cxembl: «llepuogndeckass TabauIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MoeKyJbl BOAb», «brocunTtes 6enka», « CTpoeHrne MOJIEKYJIbI OenKay,
«Ctpoenue depmentay, «Hykmennosbie kucnotel. JJHK», «Ctpoenne monekybi



AT®», «CtpoeHue >yKapuOTHUYECKOM KIETKW», «CTpOEHUE >KMBOTHOU KIIETKW,
«CtpoeHue pacTUTENbHOM KIETKN», «CTpOEHHE TNPOKAPHUOTHYECKON KIETKU,
«CTpoeHue sapa KIETKn», « YTIIEBOIAbD, «JIumuabn.

OOopynoBaHHe: CBETOBOM MHUKPOCKON, OOOpYJOBAaHHME [UIsl MPOBEACHUS
HAOJIIOICHHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHblie U NpakTHYeCKHEe PadOThI:

Jlabopatopuas pabora Ne 1. «/3yueHue KaTaaTuTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha IpUMEPE aMIIIa3bl UK KaTaaasbl)y.

Jlabopatopuass pabora No 2. «lM3ydeHue CTpOEHHS KIETOK pACTEHUH,
KUBOTHBIX M OaKTEpHil MOJI MUKPOCKOIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OTHCAHUE.

Tema 4. /KusHeaesTeJIbHOCTD KJICTKH.

OOmeH BemecTB, Wik MeTadomm3M. AcCuMuUmAIUs (TUTaCTHYECKUii OOMEH) U
JTUCCUMUJIISIIUS (SHEPTeTUUECKHil OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U HHEPrUU B IMOHUMAHUU
MeTabonau3ma.

Tuner oOMeHa BemecTB: aBTOTpodHBINA U reTepoTpodHbIid. Pons dhepmenToB
B OOMEHE BEIIECTB U MPEBPAILICEHUH SHEPTUU B KIIETKE.

®orocunte3. CperoBass W TeMHOBasg (a3bl (¢GoTocuHTe3a. Peakuuu
dbotocunTeza. DPpdekTuBHOCTh oTOCHHTE3a. 3HAUeHUE (POTOCUHTE3a ISl KU3HU
Ha 3emsie. Biausinue ycioBuil cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIMIEHUS €TI0
NPOJAYKTUBHOCTU Y KYJbTYPHBIX PACTCHUI.

XeMOCHHTE3. XEeMOCHHTE3UPYIoIUe OakTepur. 3HAUCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMJI€.

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

Peaknuun wMartpuuHoro cuHre3a. ['enernueckas wuHpopmamus u JIHK.
Peanmzamust reHetnueckod uHpopmamuu B KiIeTKe. ['@HETHYECKHl KOA U €ro
cBoiictBa. Tpanckpumnuus — Matpuuabii cuaTe3 PHK. Tpancnsauus — GuocunTtes
oenka. Ortanbl TpaHcisiuuu. KomupoBanue amuHoOkuciaoT. Ponb pubocom B
OonocuHTE3€e OemKa.

Heknerounsie ¢popmbl sxu3HU — BUpychl. ctopust oTkpeiThs Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M KU3HCHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bonesnu pacreHuid, KXWUBOTHBIX U YEJIOBEKa, BBI3HIBAEMbIC
Bupycamu. Bupyc ummynoxaedunura yenopeka (BUY) — Bo3Oyautens CITN/a.



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

JdeMoHcTpauuu:

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

Tabmuier u cxembl: «Tunbl mutanusy, «Metadboauzm», «MHTOXOHIPHUNY,
«OHepreTuueckuit oomen», «Xmopomnacty, «®Dorocunredyn, «Ctpoerue JIHK»,
«CTtpoeHue u PyHKIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenne u xuzHeHHbM nuka Bupyca CIIN/a,
oakTepuodaray, «Pemmukarus JTHK».

O6opynoBanue: Moaenu-anmukaun «Yapoeane JIHK u Tpanckpurmmsy,
«buocuntes 6enkay, «CTpoeHue KIeTKn», MojJenb cTpykTypsl JJTHK.

Tema S. PasMHoOKeHHe M MHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounbii 1uki, Wiu >KU3HEHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Tpomeccrl, mpoTekaromme B uHTepdasze. Permkanus — peakuus MaTPpUIHOTO
cunteza JIHK. Crpoenme xpomocomM. XpOMOCOMHBIH HabOp — KapHOTHIL
JIMTITOn qHBIN U TalUIOUIHBIN XPOMOCOMHBIE HaOOPBI. XpomaTtuisl.
[{UuTOJIOTUYECKNE OCHOBBI PAa3MHOXEHUS W  MHIWBUIAYAJIbHOTO  Pa3BUTHUA
OpPTaHU3MOB.

Henenue knetku — muto3. Craaun mutosza. IIpoueccsl, npoucxonsiue Ha
Pa3HBIX CTAIUAX MUTO3a. BUOJOrHYECKU CMBICT MUTO3A.

[Iporpammupyemasi rubeb KJIeTKU — aromnTo3.

®opMbI pa3sMHOKEHHSI OPraHU3MOB: Oecrioynoe U nmosoBoe. Bunpl 6ecnonaoro
Pa3sMHOXEHUA: JICJICHUE HAABOE, IIOYKOBAaHHE OJHO- M MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHKe, BETeTaTUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KIOHUPOBAHUE
OpPraHU3MOB, €T0 3HAYECHHE JJIS CEJICKIUU.

[TosioBOE pa3MHOXKEHHE, €T0 OTIMYUS OT OECTIOJIOTO.

Meiio3. Cragun menosa. [Iponeccsl, MpouCXondimine Ha CTagusx Meno3sa.
[ToBenenne xpomocoM B wmenose. KpoccuHrosep. buosiornuecknii CMbICI U
3HAYCHHUE MEN03a.

'ameTtorenes — mpouecc oOpa30BaHUA TOJOBBIX KJIETOK Y >KHUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKHM M AUYHMKUA. OOpa3oBaHME W Pa3BUTHE IMOJOBBIX
KJIETOK — TaMeT (CrepMaro30ui, SIMIEKIETKa) — CHepMaTOreHe3 M OBOIEHE3.
OcoOeHHOCTH CTpPOEHHUsl SAWLEKIETOK W CHepMaTro3ouaoB. OII0J0TBOpPEHHUE.
[TapTenorenes.

NunuBunyanbHoe pa3BuTHE (OHTOreHE3). OMOpUOHAIBHOE  pPa3BUTHE
(aMOpuorenes). Jtarnbl SMOPHOHAJIBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KUBOTHBIX:
apobneHue, racTpyisanus, opraHorere3. IloctamOpuonanbHOe pa3Buthe. THUIIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpsAMOe, HempsiMoe (IMYMHOYHOE). BrusiHue



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

Poct u pasButme pacrernuii. OHTOreHe3 LBETKOBOIO PACTEHUS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHSL.

JdemoHcTpanuu:

Tabmuier u  cxeMbl: «DOpMBI pa3MHOXKEHHS OPTraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pacTeHUil», «BeretaTuBHOE pa3MHOXXEHHUE
pactenuity, «J/lenenue xknetku Oaktepuit», «CTpOEHHE TOJIOBBIX KIJIETOKY,
«Ctpoenue xpomocombl», «Knetounsiii nukmy», «Pemnmukanusa JTHK», «Murtos»,
«Meiniosy, «IIpsmoe u Henpsmoe pa3zButue», «l'aMeTorene3 y MICKOIUTAKOMINX U
4yeoBeKka», « OCHOBHBIE CTAIMM OHTOT'€HE3ay.

OGopynoBaHue: MHKPOCKOTI, MHKpOIpEenapaThl «Cnepmaro3onasl
MJICKOTIUTAIOIIETO», «SIHIEeKIeTka MiIeKonuTarmero», «KapuoknHes B KieTkax
KOpEIIKa JIyKa», MarHuTHas MOJEJb-alIuiMKauus «/lejieHue KIEeTKn», MOJEIb
JIHK, moxens meTadazHoit XpOMOCOMBI.

JlaGopaTopHblie U NpakTHYeCKHE PadoThI:

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

JlaGoparopuass pab6ora Ne 4. «M3ydeHwe CTpPOCHHS IIOJOBBIX KIETOK Ha
FOTOBBIX MUKpOIIPENaparaxy».

Tema 6. HacsiencTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3apauu renetuku. Mctopus pa3BuTHs TeHETUKU. POJIb IUTONOTUU
U SMOPHOJIOTUM B CTAHOBJIICHUU T€HETUKHU. BKiaa pOCCHUUCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHUE TEHETUKU. MeToasl TeHeTHKU (TUOPUAOIOTUYECKUM,
IIUTOTCHETUYECKUH, MOJEKYISIpHO-TeHeTHYeCKUii). (OCHOBHBIE T'€HETHYECKHUE
noHATHs. ['eHeTn4eckass CHMBOJIMKA, UCMOJIb3yeMasi B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUs MMPU3HAKOB, YCTAHOBIECHHBIE . MeHnenem.
MoHorubpumHOe CKpemrBaHue. 3aKOH €AMHOO0Opa3usi THUOPHUIIOB TEPBOTO
nokosieHusa. IIpaBuno AOMUHUpOBaHHUS. 3aKOH pACLICIUICHUS IPU3HAKOB.
I'unores3a unctoTsl rameT. [1oHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpeniuBaHWE. 3aKOH  HE3aBUCHUMOTO  HacCIleIOBaHMS
npu3HakoB.  [[UTOreHETHYECKWE  OCHOBBI  JUTHOPHUIIHOTO  CKPEIIMBAHUA.
AHanuzupyouiee ckpenpanue. Mcnoap30BaHne aHaAIUM3UPYIONIETO CKPEIIUBAHUS
JUISL OTIPEJICSICHHS TEHOTHIIA OCOOH.

CueryieHHoe  HacienoBaHue Tpus3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HACJI€JOBaHUIO 'eHOB. HapyllleHne cuerieHrsi TeHOB B pE3yJbTaTe
KPOCCUHIOBEpA.

XpOMOCOMHAasl TEOPUS HACIIEACTBEHHOCTHU. [ eHeTHYEeCKue KapThl.



I'enetnka mosa. XpoMOCOMHOE OINpENENIeHUE Moja. AyTOCOMBI U IIOJOBBIE
XpOMOCOMBI. ['OMOraMeTrHble M TreTeporameTHble opraHu3Mbl. HacnenoBaHue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3meHunBOCTh. BHIBI N3MEHYMBOCTU: HEHACIIEACTBEHHAS] M HACJIEACTBEHHAS.
Posp  cpenpl B HEHACHEACTBEHHOM  W3MEHUMBOCTH.  XapAaKTEPHUCTHKA
MOJIU(PUKAIMOHHON M3MEHUYMBOCTU. BapualimoHHbIN psil M BapUallMOHHAS KPUBAs.
Hopma peakuuun npusHaka. KonndecTBEHHbIE M KAUECTBEHHBIE NPU3HAKUA U MX
HOopMa peakuuu. CBolicTBa MOANU(MUKAIIMOHHONW U3MEHUYHUBOCTH.

HacnencrBennasi, winm TEHOTHNHYECKas, W3MEHYMBOCTb. KomMOMHaTHBHAS
U3MEHYMBOCTh. Meio3 W TMOJOBOM MPOIECC — OCHOBAa KOMOWHATHBHOU
U3MEHYMUBOCTU. MyTalnmoHHasi u3MeHUYUBOCTh. Kitaccudukanust MmyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpU4rHBI MyTauuid. MyTareHHble (aKTOPBHI.
3aKOH rOMOJIOTMYECKHX PSAAOB B HAacleACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BresnepHas HacIeICTBEHHOCTh U NU3MEHYUBOCTb.

I'enetnka wenoseka. Kapunorun uyenoBeka. OCHOBHBIE METOJBI TI'€HETHKU
YeJIOBEKA: FeHEANIOrMYeCKUM, OJIM3HEIOBBIN, IMTOr€HETUYECKUN, OMOXUMUYECKUA,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHHOE ONIPENIECIICHHE TE€HOTHUIIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C IOMOIIBIO
[111P-ananu3a. HacneacTtBeHHble 3a00JIeBaHHMS dYeJIOBEKAa: TI'€HHBIE OOJIC3HH,
00JIe3HH C HACJEICTBEHHOW MPEepacroyioKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckue | TreHeparuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUHAIBI
310pOBOro 00pa3a KU3HH, TUATHOCTUKU, MPOPUIAKTUKH U JIEUCHUS T€HETUYECKHUX
Oosne3Held. MenuKO-reHEeTUYECKOE KOHCYJIbTUPOBAHHE. 3HAYEHUE MEIAMIIMHCKON
TeHETUKH B NPEAOTBPAILIEHUH U JICYCHUN TeHETUYECKUX 3a00JIeBaHUI YelloBeKa.

JdeMoHcTpanuu:

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

Tabauel ©W  CXEMBIL: «MoHOTHOpUHOE  CKpEIIMBaHUE U €ro
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH pAaCLICIUIEHUS M €ro LHUTOrE€HETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpelMBaHUE,
«IluTonoruyeckre  OCHOBBI  JUTHOPUAHOTO  CKpelIuBaHus»,  «Mehosy,
«B3auMOnEencTBUE  AJUIENIBHBIX TI'E€HOB», «l'€HeTHYeckne KapTbl pPacTEHUH,
KUBOTHBIX W YeEJIOBEKa», «l'eHeThka moiyia», «3aKOHOMEPHOCTH HAacJIeI0BaHUs,
CUEIUIEHHOr0 ¢ mojom», «KapuoTumbl 4YenoBeKa W KUBOTHBIX», «Buabl
U3MEHUMUBOCTHY», «MoaudukalnronHas W3MeHUYMBOCTH», «HacnmemoBanue pesyc-
(daktopay, «I'eHeTuka rpynn KpoBuw», « MyTalmoHHasi U3MEHUHUBOCTHY.

O6opynoBanue: MoOJEIH-aNIUIMKAMN «MOHOTUOPUIHOE CKPEIIUBAHUEY,
«Henonmnoe nmomunupoBaHuey, «Jurubpumnoe ckpemnuBanue», «llepexpéct



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

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

Jlaboparopnas pabora No 5. «M3yuenuwe pe3yslbTaTOB MOHOTHOPUIHOTO M
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30( MBI HA TOTOBBIX MUKPOIPENapaTaxy.

JlabopatopHast pabora Ne 6. «M3yuenne MoanpUKAIIMOHHON U3MEHUNBOCTH,
IIOCTPOCHUE BAPUALIMOHHOTO PsI/Ia U BAPUALMOHHON KPUBOID.

JlaGoparopHas pabota Ne 7. «AHanu3 myTanuil y Ipo30(uiibl Ha TOTOBBIX
MHKpPOITpENapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHHWE M aHAIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cesiekuiust opranu3mMon. OCHOBBI OMOTEXHOJIOTHH.

Cenekupns Kak HayKa MU IMPOLECC. 3apPOKICHHUE CEIEKIUH W JTOMECTUKALMS.
Yuyenne H. UW. BaBumoBa 0 1eHTpax MPOUCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHUM. LIeHTpbhl MPOUCXOXKIAEHUS AOMAIIHUX XUBOTHBIX. CoOpT,
OpOJ1a, ITaMM.

CoBpeMeHHbIE METO/IbI ceNeKIMU. MaccoBBIM U MHAMBUIYAJbHBIA OTOOPHI B
CEJIEKIIMM pPACcTEHWH M JKUBOTHBIX. OleHKa 3KcTepbepa. bIM3KOopoACTBEHHOE
ckpenuBanue — WHOpuaWHT. Ywmcras nuHug. CKpelmMBaHUE YHUCTHIX JIMHUU.
I'ereposuc, wnu rubpunHas cuna. HepoacTBeHHOE CKpelIUBaHUE — ayTOPUAMHT.
Otrnanéunas rtubpuau3anuss U e€ ycnexu. VICKyCCTBEHHBIM MyTareHes U
MOJIYyYEHUE TOJUIIONAO0B. JlOCTMKEHHS CENEKIMU PACTEHHM, >KUBOTHBIX W
MHKPOOPTaHU3MOB.

buotexHonoruss Kak OTpacib MNPOU3BOACTBA. ['€HHAsi WHXKEHepHUs. OTalbl
co3ganusi pexomOuHanTHo JIHK wu TtpaHcrennsix opranusmoB. Kiertounas
nxeHepud. Kiietounsle KyJlbTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHHUIA.
KnonupoBanue BBICOKOMPOAYKTHUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Okosornueckue W otudeckue  npodmembl. MO —  reHeTmdecku
MOJIU(PUITUPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanumu:

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

Tabmumel 1 cxeMbl: Kapta «lIeHTphl MPOMCXOXKICHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoabl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYyPHBIX
pacrenuity, «OTnanéHHas rudpuauzamus», «Padotel akagemuka M. @. MiBanoBay,
«llonmumnongus», «OObEeKThl OuoTexHonorun», «KiaeTtounele KyJIbTyphl U
KJIOHUpOBaHHeE», « KoHCTpynpoBaHue U MeEpeHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISDKH TUIOJIOB M KOPHETUIOAOB JUKHUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHul, repoapuii «CenbCcKOX03sUCTBEHHbBIE PACTECHUS.



JlaGopaTopHble U NpakTHYecKue padoThbl:

Okckypcusi «OCHOBHbIE METOJBI M JOCTHKCHMSI CEJIEKIIMM pacTeHUH U
YKUBOTHBIX (Ha CEJICKIIMOHHYO CTaHIINIO, MJIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIM ~ y4acTOK, B TEIUIMYHOE XO34MCTBO, J1a0OpaTOPHIO
arpOyHUBEPCUTETA WM HAYUYHOTO LIEHTPA)».



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITIPOI'PAMMBI MO
BUOJIOTUH

Cormacno ®I'OC COO, ycranaBnuBarOTCs TpeOOBaHUS K pe3yibTaTam
OCBOCHHUS  OOYyYalOIIMMHUCA TpOrpaMM  CpeJHero oOimero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEIMETHBIM U MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType JIMYHOCTHBIX PE3yJbTAaTOB OCBOCHHUS IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIOUINE COCTABJISIONINE: OCO3HAHNWE OOYYalOIUMUCS POCCUMCKON
rPaXXJaHCKOW UAEHTUYHOCTH — FOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HaJWYue MOTHUBAIMM K  OOyYEeHHI0O  OWOJIOTHH,
I[eJICHANPABIICHHOE PAa3BUTHE BHYTPEHHHX YOEKISHUM JMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEH M MCTOPUUECKUX TPAJAUIIUN Pa3BUTUS OHOJIOTHYECKOTO
3HaHUSA, TOTOBHOCTh M CIHOCOOHOCTH OOYYarOIIUXCsl PYKOBOACTBOBATHCS B CBOEH
JNEATEIbHOCTH [IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIWYHWE HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH IICJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUS mpeameTra «buonorus» AOCTUTAIOTCS B
CAMHCTBE YYEOHOM U BOCHHUTATEIHHOW JIEATEIBHOCTH B COOTBETCTBUU C
TPaJIULIMOHHBIMH POCCUMCKUMU COLUMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, TPHHSATHIMHA B OOIIECTBE MpaBUIaMU M HOPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT IMpOIleccaM CaMOIIO3HAHUsS, CAaMOBOCIUTAaHUS U
CaMOpAa3BUTHSA, Pa3BUTHS BHYTPEHHEW MO3UIMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY W MPABOMOPSAKY, YEIOBEKY TPY/Ja U CTapIIEMy MOKOJEHUIO,
B3aMMHOTI'0 YBa)XKCHHS, OCEPEKHOrO OTHOIICHUS K KYJIbTYPHOMY HACICAUIO U
TpaJuIIMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, mpupoae u
OKpY KaroUIen cpee.

JIugyHOCTHBIE pE3yibTaThl OCBOEHUS ydeOHOoro mpeamera «buomorus
JIOJKHBI OTPaXaTh TOTOBHOCTh M CITOCOOHOCTH O0YJAIOIINXCS PYKOBOJACTBOBATHCS
chOpMHUpPOBAaHHOW BHYTPCHHEH TO3WIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpHMEHTAIlM{, TO3UTUBHBIX BHYTPEHHHMX  YOCXKJCHUH, COOTBETCTBYIOIIHNX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
ONBITA U OMNbITA IEITEIBHOCTH B MPOIECCE pPea3ali OCHOBHBIX HAIPaBJICHUN
BOCIIUTATEIIbHOM JIESTEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMHK 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOIO OOIIECTBA;

OCO3HAHME CBOUX KOHCTUTYIIMOHHBIX TMpPaB U OOS3aHHOCTEH, YBa)KCHHE
3aKOHA W IIPABOMOPSJIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM MJEATENbHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBITIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH  OMPEAENIATh COOCTBEHHYIO TO3MIIMI0O MO OTHOLICHUIO K
SIBJICHHSIM COBPEMEHHOMW KU3HU U OOBICHITH €€;

YMEHHUE YYUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSAMH, KYyJIbTYPHBIMU LIEHHOCTSIMU U
COIIMAJIbHBIM TOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOTO BBIMOJHEHHS
y4eOHBbIX, TIO3HABAaTEIbHBIX M HCCJIEAOBATEIBLCKUX 3a7ady, YBAKHUTEIBHOTO
OTHOUIECHUSI K MHEHUIO OIMOHEHTOB MNpU OOCYXIACHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPHKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJOHTEPCKON JEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM rpakIaHCKOU WUJICHTUYHOCTH,
NaTPpUOTU3MA, YBaKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IIEpPE.
Ponunon, ropmocty 3a cBOM Kpal, CBOXO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIILJIOE U HACTOSIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHUE K MPUPOJIHOMY HACHEAUIO U MAMSTHUKAM IPUPO/IbI,
NOCTHXKEHUAM Poccun B HayKe, UCKYCCTBE, CIOPTE, TEXHOJIOTUSX, TPY/IE;

CIOCOOHOCTh OIICHUBATh BKJIAJl POCCHUUCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OHMOJOTHM, MOHUMAHHUS 3HAYCHUS OWOJOTUM B TIO3HAHWU 3aKOHOB
IPUPO/JIbI, B KU3HU YEJIOBEKA U COBPEMEHHOT0 OOIIIECTBA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIyXeHUI0 u 3anmurte OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JINYHOTO BKJIAJ]a B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHS LEHHOCTEM CEMEMHOM JKWU3HU B COOTBETCTBUH C
TpaguuusaMu HaposioB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKJIIOYas SCTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHU;

MOHUMAHHE 3MOIIMOHAIBHOTO BO3/ICHCTBUS JKMBOM MIPUPOJIbI U €€ IIEHHOCTH;



TOTOBHOCTh K CaMOBBIPQXXEHUIO B Pa3HbIX BHAAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINUHOCTH;

5) ¢usuyeckoro BocnuTaHusi, (POPMUPOBAHUS KYJILTYPbl 3[0POBbS H
3MOLMOHAJBHOIO 0J1arONOJyYHs:

NOHMMaHHWE W pealu3alus 3J0pOBOro U 0Oe30macHOro odpasza >KU3HU
(3mopoBO€  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMPaBUJ U HOPM,
cOaJlaHCUPOBAHHBIA PEXUM 3aHATUM MW OTIbIXa, peryisapHas Qunueckas
AKTUBHOCTb), OEPEXHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAHWE LEHHOCTH TNPaBUJ HWHJIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYaIUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHME TMOCJEICTBUN W HENPUATHS BPEIHBIX MPUBBIUEK (YyHOTpeOIeHUs
AJIKOT0JIs, HAPKOTHUKOB, KYpEHUs);

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTB K TPYZY, OCO3HaHUE LIEHHOCTU MacTepCcTBa, TPy 10J1t00ue;

TOTOBHOCTh K AKTHBHOM JAESATEIBHOCTM TEXHOJOTMYECKOW W COLMATbHOMN
HAIpPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJTHSITh TaKyI0 J€ATEIbHOCTD;

MHTEPEC K Pa3IuyHbIM cdepam mpodhecCHOHANBHONU JEATENHbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOP Oyaymiei mnpodeccur U peaTn30BbIBATH
COOCTBEHHBIC KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHMI0O M CamMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrn4eCKOro BOCIIMTAHMS

AKOJOTHYECKH 1EJIECO00pa3HOe OTHOIIEHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYILIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS HKOJOTMUECKON KyJIbTYypbl: MPUOOPETEHUE ONBITA
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX TMOCHEACTBUNA ISt
OKPYKarolEen CPeIbl;

OCO3HaHMWE TI00aJbHOTO XapaKTepa IKOJIOTMYECKUX MpoOJieM W MyTel ux
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh IMPUOOpETAaeMble MpPU H3YYEHUU OUOJIOTUHU
3HAHUST W YMEHUS TPU PEHICHHUH TpoO0JieM, CBS3aHHBIX C PalMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIIOZICHHE  TPaBWJI  TOBEACHHUS B MPHUPOJIE,
HaAIpaBJI€HHBIX HA COXpPaHEHUE pPABHOBECHS B HKOCHUCTEMAX, OXpPaHY BHJIOB,
AKOCHUCTEM, OHOChEpPHI);

AKTUBHOE  HEMNPHUITUE JIEWUCTBUM, NPUHOCAIIMX BpEI  OKPYKaIOLIEH
IPUPOIAHON cpelie, YMEHHE TPOrHO3UPOBATh HEOJIArONMPHUATHBIE IKOJIOTHYECKUE
MOCJIEACTBUA NMPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpPALIATh UX;



HaJIMYUE PAa3BUTOTO HKOJOTHYECKOTO MBIIIJICHUS, YKOJOTMYECKON KYIbTYPHI,
OITbITa JIeATSIIHHOCTH 9KOJIOTHYECKOM HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCA MMU B ITO3HABATEIIbHOW, KOMMYHMKATUBHOW U COLMAIBHOU
MPaKTUKE, TOTOBHOCTU K YYAaCTHUIO B MIPAKTUUECKOMN JIESITEIHbHOCTH SKOJIOTMYECKON
HaIpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MpPaKTUKW, OCHOBAHHOI'O HA JUAJIOTe
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOW W YHUTATEIBCKOW KYJIBTYpPhl KakK CpEACTBa
B3aUMOJICHCTBUS MEXY JIFOJIbMU Y MMO3HAHUSI MUPA;

NOHUMaHUE crneuu@uKkd OHOJIOTUM Kak HayKd, OCO3HaHUs €€ poJu B
GbOpMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IETOCTHOTO
IpeacTaBlieHusT 00 OKpPYXaloleM MHUpPE KaK O €JUHCTBE MPUPOJBI, YEIOBEKA U
oOIecTBa, B TMO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH TpodIeM
COXpaHEHHMS IPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYMMOCTH OUOJOTUM [JII COBPEMEHHOW IUBUIM3AIINU:
oOecriedyeHuss HOBOTO YPOBHSI Pa3BUTUSI MEIMIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX
OMOTEXHOJOTHM, CIIOCOOHBIX  pemaTh pPeCcypcHble MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BBIX0JIa U3 TJI00ATBHBIX IKOJOTHYECKUX MPOOJIeM U
obecrieyeHuss  mepexojia K  yCTOMYMBOMY  Pa3BUTHUIO,  PalMOHAIBHOMY
UCIIOIb30BaHUIO TPHUPOJHBIX PECYpCOB M (HOPMUPOBAHHMIO HOBBIX CTAHIAPTOB
JKU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYEHUH OHWOJIOTMYECKUX 3HAHHH B IEJIAX
MOBBIIIICHUST  OOIIEeH KYyJIbTYphl, €CTECTBEHHO-HAyYHOM T'PaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOW T'PaMOTHOCTH OOywaromuxcs, (Gpopmupyemon
IpU U3YUYEHUU OUOJIOTHUH;

MOHUMAHHME CYUIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCIIOJIb30BaTh TOJydaeMble 3HAaHHMS I aHajdu3a |
0OBSICHEHUS SBJICHUN OKPYIKAIOIIETO MUpa M MPOUCXOASIINX B HEM M3MEHEHUH,
yMEHHE JeJaTh OOOCHOBAHHBIC 3aKJIIOUCHHUS HAa OCHOBE HAy4YHBIX (PAKTOB H
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEILHO HCIIOJB30BaTh OHMOJIOTMYECKUE 3HAHUS IS
penieHus mpooJieM B peaabHbIX )KM3HCHHBIX CUTYaIUsX;

OCO3HAHHME IIEHHOCTH HAyYHOW JESATEIbHOCTU, TOTOBHOCTH OCYIIECTBIATH
MPOCKTHYIO U UCCIIEA0BATEIBCKYIO ACATEILHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM0oOOpa30BaHMIO, K AKTMBHOMY IIOJYyYCHHUIO HOBBIX 3HAHWW 1O OWOJIOTHH B
COOTBETCTBHH C )KM3HCHHBIMHU MOTPEOHOCTSIMHU.



METAIIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE pe3yabTaThl OCBOCHHS y4yeOHOTo mpeamera «buosorus»
BKJIFOYAIOT: 3HA4YMMbIe I (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyUYaAIOIIHUXCS
MEXAUCIUTUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIeHAYYHbIC MOHSATHS, OTPAXKAIOIINE
IEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEUUPUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, DHEPTHs, SBJICHUE, MPOIECC,
cUCTeMa, Hay4HbId (PaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCClieloBaHue,  HaONMIO/IeHWe, HW3MEpPEHHe, OKCIePUMEHT ©  JPYTrHXx),
yHUBEpCalbHbIe Yy4yeOHbIC JeWcTBHUS (MO3HABATENbHbIE, KOMMYHHUKATHBHBIC,

peryJISITUBHBIC), o0ecrieurBaroIIne dbopmupoBaHue GyHKITMOHATBHOMN
rPAaMOTHOCTH U  COIIMAJIBHONM KOMIIETCHIIMM OOYy4YarouIuxcs, CIOCOOHOCTb
o0yJaronmxcs WCITOJIB30BATh OCBOCHHBIC MEXTUCITUTUTMHAPHEIE,

MHUPOBO33PEHUYECKNE 3HAHWS W  YHUBEpPCaJIbHBIE y4eOHbIE JCUCTBUS B
MO03HABATENLHOMN U COLIMATBLHOMN MpPaKTHKE.

MeranpeaMeTHbIe PE3yNbTaTbl OCBOCHHUS MPOrPAMMBI CPEAHET0 OOUIETro
00pa30BaHUsI IOJKHBI OTPaXkKaTh:

OBaanenne YHHUBEpPCAJIbHBIMH yueOHBIMU M03HABATEJIbLHBIMH
JAeHCTBUSIMU:

1) 6a30Bble JJOrNYeCKHe eHCTBUS:

CaMOCTOATENIbHO  (OPMYJIMpPOBAaTh W aAKTyalu3upoBaTh  MpolIiiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOIb30BaTh MPH OCBOCHHHM 3HAHUU MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananuza, CUHTE3a, CpaBHEHMUSI, KjIaccuuUKaIuu, 0000IIeH s ), pACKPBIBATH CMBICT
OMOJIOTUYECKUX MOHATUN (BBIAETATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIUBAThH
CBSI3U C IPYTUMH TTOHATHSIMH);

ONpEeNeNATh LeJIU JCATEIbHOCTH, 3ajlaBasi mapamMeTpbl U KPUTEPUU UX
JTOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C TOCTABICHHBIMHU LIEJISIMU;

UCIOJI30BaTh OMOJIOTUYECKUE MOHATHUS JUIsl O0OBsICHEHUS (DAKTOB U SIBJICHUMN
YKUBOU IIPUPOLBI;

CTPOUTH JIOTUYECKUE pacCyXJAeHUs (MHAYKTUBHBIC, JACAYKTHUBHBIC, TIO
AQHAJIOTHH), BBISIBISATH 3aKOHOMEPHOCTU M MPOTHUBOPEUYUS B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI M 3aKIIIOUCHUS,

IPUMEHSITh CXEMHO-MO/ICJIbHbIE cpeactBa Ui IpeICTaBIICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a
Tak)k€  MPOTUBOPEYMH  pa3HOTO  pOJa,  BBISBICHHBIX B  Pa3IUYHBIX
UH(OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJIEMBbI C Y4ETOM aHAlIM3a WMEIOIIUXCS
MaTepHUAIbHBIX U HEMAaTepUaJIbHBIX PECYPCOB;



BHOCUTBH KOPPEKTHUBBI B I€ITEIILHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJIIM, OLICHUBATh PUCKU MOCJIEACTBUN AESTEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX PEANBHOTO,
BUPTYAJIBHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NPU PEUICHUH KU3HEHHBIX IPOOIIEM.

2) 0a3oBbI€e MCCIIeI0BATEIbCKUE 1eCTBUA:

BJIAJIETh HABBIKAMH Y4E€OHO-UCCIE0BATEIbCKON U MPOESKTHOM JESITEIbHOCTH,
HaBbIKAMM  pa3pelieHus npoOsieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOATEIbHOMY MOUCKY METOJIOB PEIIEHUs MPAKTUYECKHUX 3a/1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIOJb30BaTh pa3jMuYHble BUABl JEATEIBHOCTH IO IOJIYYEHHIO HOBOIO
3HaHUS, €ro HHTEpHpeTalud, NPeoO0pa3oBaHUI0O M NPUMEHEHUI0 B YyueOHBIX
CUTYAIMIX, B TOM YHCJIE TPU CO3JaHUH YUEOHBIX U COLUAIBHBIX TPOECKTOB;

(dopMupOBaTh HAYYHBIA TUI MBIIUICHUS, BIAJIeTh HAYYHONW TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTb U (HOpMyIHpOBaTh COOCTBEHHBIE 3aJauyud B 00pa30BaTEIbHOU
NEeSATENbHOCTH U AKU3HEHHBIX CUTYaLIUSX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIIBUT'aTh TUIOTE3y €€ pEeIIEHUs, HaXOAUTh APryMEHTHI I JI0KAa3aTelIbCTBA
CBOMX YTBEpXKJICHUH, 3a71aBaTh IApaMETPbl U KPUTEPUU PEILICHUS;

aHAIM3UPOBAaTh TMOJIyYEHHbIE B XOJ€ PEIICHUs 3aJladyd  Pe3yJbTaThl,
KPUTUYECKU OIIEHUBATH UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBJISITh LIEJCHANPABICHHBI MOMCK IEpEeHOca CPEJCTB M CHOCOOOB
NeNUcTBUS B MPO(ECCUOHAIBHYIO CpPEy;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00J1acTh
KU3HENIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIIBUTaTh HOBBIE MJIEHW, MpeularaTb OPUTMHAIBHBIE MOAXOAbI M PELICHHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbT€PHATUBHBIE PEILICHUS.

3) padora ¢ uHpopmanuei:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX HHPOpMAIUU (TEKCTE yueOHOTro
nocoOusi, HAy4YHO-IIOMYJIIPHOM JUTEeparype, OHOJOTMYECKUX CIIOBapsX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHaIu3upOBaTh
UH(OPMAIMIO PA3IMYHbIX BUIOB U (POPM MPEACTABICHUS, KPUTUUECKH OLICHUBATh
€€ JI0CTOBEPHOCTh U HEMPOTUBOPEUHBOCTb;



dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3NMYHBIE METOJbI MPU TOUCKE U
oTbope Ouosornyeckor mHpopMamu, HEOOXOAUMOM JJIs BBITIOTHEHUS YYCOHBIX
3azay;

npuoOpeTaTh OMNBIT HMCIHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUM, COBEPIIICHCTBOBATH KYJIbTYPYy aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMYy  TpEICTaBIICHUS
ounonornyeckor uHpopmauu (cxembl, rpaduky, 1UarpaMmmbl, TaOIHIbl, PUCYHKH
" JIpyroe);

UCTIOJb30BaTh HAYUYHBIH #A3BIK B KayecTBe CpeicTBa Mmpu paboTe ¢
OuoJorMYecKor HHpOpMalMe: TMPUMEHATh XUMHYECKue, (Qusnyeckue U
MaTE€MaTUYECKUE 3HAKW W CUMBOJBI, (HOpMYyJibl, aOOpeBUaTypy, HOMEHKIATYDY,
UCTIONB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPENICTBA
HATJISATHOCTH;

BJIAJ€Th  HABBIKAMHM  pAacloO3HaBaHWA W 3alIUTHl  WH(OpMaIuwy,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgJlaieHHe YHUBEPCAJbHBIMU KOMMYHHKATUBHBIMH JA€HCTBUAMM:

1) oOmenme:

OCYIIECTBIISATH KOMMYHHUKAIIMH BO BCeX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM TUCKYCCUU TIO CYIIECTBY OOCyXaaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXXJCHHS OTHOCHUTEIHHO BBHITIOJHEHHS TpeiaracMon
3aJla4yM, YYUTHIBATh MHTEPECHl W COTVIACOBAHHOCTH TMO3HIMHA APYTUX YYACTHHUKOB
JMaJora Wik JUCKYCCUN);

pacrno3HaBaTh HeBepOalbHbIE CpEACTBAa OOLICHHs, MOHUMAaThb 3HAaYCHHE
COLIMAJIBHBIX 3HAKOB, MPENOCHIJIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYaIluH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMH CHOCOOaMH OOIEHUS U B3aUMOJCHUCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECeTHUKY
U B KOppeKTHOU popme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas [1eITeJIbHOCTh:

MOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHAWBUIYAITBLHON
paboThI MPH PEIICHUH OHMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
IPUMEHEHHS TPYNIOBLIX (JOPM B3aUMOJICHCTBUS MPU PEIICHUH Y4eOHO 3a1auu;

BBIOMpaTh TEMAaTUKy W METOJbl COBMECTHBIX JCHCTBHH C Y4ETOM OOLIUX
MHTEPECOB M BO3MOKHOCTEH KaXKI0TO YjieHa KOJUIEKTHBA;

OpUHUMATh  II€Id  COBMECTHOM  JeATEIbHOCTH, OpraHW30BHIBAaTH U
KOOPJIMHUPOBATh JACUCTBUSL MO €€ JOCTUKEHUIO: COCTaBISATh IUIaH JCHCTBUH,



pacnpenenarth poJid C y4E€TOM MHEHHMHM Yy4YacTHUKOB, OOCYXIaThb pE€3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAau€CTBO CBOEro BKJIAJa M KaXJIOr0 YYAaCTHHKAa KOMaH[bl B
o0 pe3ysbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajgaraTb HOBBIE IPOEKTHI, OLICHUBAaTh MHJIEH C MO3ULIHMH HOBU3HBI,
OpUTMHAIBHOCTH, ITPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh TO3UTHUBHOE CTPATETUYECKOE TMIOBEJEHUE B Pa3IUYHBIX
CUTYALMSIX, IPOSIBIISITH TBOPYECTBO U BOOOPAKEHHUE, OBITh MHUIIMATUBHBIM.

Ogy1aleHHe YHUBEPCAIbHBIMH PeryJIsTHBHBIMH J1eHCTBUSMMU:

1) camoopranusanus:

UCIOJb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpoOJIEM M HX
pelIeHus B 5KU3HEHHBIX U YUEOHbIX CUTYaIUsX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTAaHOBKM B CBOUX JEHCTBHUSX M MOCTYIKax MO OTHOUIEHHUIO K JKUBOW MPHUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYIKAFOIINX;

CaMOCTOATENIBHO OCYILECTBIIATh ITO3HABATEIBHYIO JAESITEIBHOCTD, BBIABIIITH
npoOJieMbl, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3aJlauyd B 00pa3oBaTEIbHON
NESATENbHOCTH U dKU3HEHHBIX CUTYaLUSX;

CaMOCTOSITENIbHO ~ COCTaBJSATh IUIAH pEIIeHUs MpoOJiieMbl C  Y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAOUYTEHUH;

JaBaTh OIIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4e€OHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHI;

JieNiaTh OCO3HAHHBIN BBHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a peuIeHHuE;

OLIEHHBATh TPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO ILIUPOKOW HPYIAUIUU B
pa3HbIX O0JIACTSX 3HAHMM, IOCTOSIHHO IOBBINIATH CBOM OOpa30BATENbHBIN H
KyJbTYPHBII YPOBEHD.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJa/JeTh  HABbIKAMU  TO3HABATENBbHON  pedrekcud Kak  OCO3HaHUsA
COBEPIIAEMBIX JIEWUCTBUII M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YJbTATOB U
OCHOBaHUM, UCHOJIb30BaTh MPHUEMBI peIeKCUH Ui OLEHKU CHUTYyalluH, BbIOOpa
BEPHOTr'O PELICHUS;

YMETh OLEHUBATh PUCKU U CBOEBPEMEHHO IMPUHUMATH PELIEHUA MO HX
CHUKEHHUIO;

IPUHUMAaTh MOTHBBI W apryMEHThl APYrMX IIpU AaHAJIN3E pEe3yJbTaTOB
NEATENbHOCTH;



3) npuHsATHE ce0sl M IPYTrHUX:

IPUHUMATh ce0sl, MTOHWMAasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHThl JPYTUX TPU aHajIu3e pe3yJbTaToB
NEATEIbHOCTH;

PU3HABATH CBOE MPABO M MPABO JPYTUX HA OMIMOKH;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TTO3UILIUU JPYTOro YeJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs mporpammbl COO mo Ouonoruum Ha
0a30BOM ypOBHE BKJIIOYAIOT criennduueckue ayia yaeOHoro npeamera «buomorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBHUM MO OCBOCHUIO, HHTEPIPETALUU U
peoOpa3oBaHUI0 3HAHUM, BUIBI JESITEIBLHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUS U
NPUMEHECHHUIO 3HAHWM B PA3WYHBIX YUEOHBIX CHUTYallUsIX, a TaKXe€ B peaIbHBIX
KU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX ¢ Owuojorueil. B mporpamme mnpeaMeTHbie
pe3yNbTaThI MPEACTABICHBI IO TOJaM 00yUYEeHUSI.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS yueOHOro npeamera «buomorus» ¢ 10
Kacce NOJKHBI OTPAXKATh:

c¢(OpMHUPOBAHHOCTh 3HAHUA O MECTE U POJU OUOJIOTMU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HAayK, B (POPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAy4YHOW KapTHHBI MUpa MU HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNUCKUX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B  pa3BUTHE OHWOJOTHH, (PYHKIIMOHAIBHOU
TPAaMOTHOCTH Y€JIOBEKA JUIsl PEIICHUS KU3HEHHBIX 3a1a4;

YMEHUE pACKpbIBATh COJIepKaHUE OMOJIOTMYECKUX TEPMUHOB WU TOHSITHI:
KU3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (OOMEH BEMIECTB W TPEBpAIICHUE
DHEPTHM), TOMEOCTa3 (CAMOPETYJISIUs), YPOBHEBAsI OPraHU3AIMS JKUBBIX CUCTEM,
CaMOBOCTIPOU3BEACHHE (PEMPOIYKIIHS ), HACTEACTBEHHOCTh, K3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTb OHOJIOTHUYECKHE Teopuu (KJIETOYHas, XPOMOCOMHal,
MyTaIlMOHHAsI, IIEHTpaJbHAS JOrMa MOJEKYJIsipHON Ouosorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBuiioBa) u ydenust (o 1ieHTpax MHOTO0Opa3usi u
IIPOUCXOXKIEHUS KyJIbTypHbIX pactenuit H. M. BaBuiosa), onpenensite rpaHuiibl
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHUE BIIAJIETh METOJJAMUA HAYYHOT'O IMO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
ONMUCAHUE KUBBIX CUCTEM, MPOIECCOB U SIBICHUM, OpraHu3alus U MPOBEICHUE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIIBM)KCHHUE  THIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEX]y MCCIIElyeMbIMH BEJIMYMHAMU, OOBACHEHHE IMOITYUYEHHBIX
pe3yJIbTaTOB, WCIOJIB30BAaHHBIX HAYYHBIX TMOHATHMN, TEOPUH M 3aKOHOB, YMEHHUE
JIeNaTh BBIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTAaTOB;



YMEHUE BBIIEIATH CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK IPOKAPHUOT U
AYKapHoOT, OAHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHAa BEIECTB M MPEBpALICHUS SHEPTUU B KIETKe, (POTOCHHTE3A,
IUTACTHYECKOTO W 3HEPreTHYecKoro oOMEHa, XEMOCHHTE3a, MHTO03a, MeHo3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIUMBUIYAJIBHOIO pa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATH MOJYyUYEHHbIE 3HAHUS Uil OOBACHEHMS] OMOJOTHYECKHX
IPOLIECCOB U SIBJICHUM, NI MPUHSITHS MPAKTUUECKUX PEIICHUI B MOBCEIHEBHOU
KHU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3JI0POBBS
OKpYKaroIIMX JI0AEH, COOJII0IEHUsI HOPM I'PaMOTHOTO TIOBEJICHUS B OKpY Karolen
OPUPOAHON cpejie, MOHUMaHUWE HEOOXOJMMOCTH UCIOJIb30BAaHUSL JOCTHKEHUN
COBPEMEHHOU OnoIoruu u OHMOTEXHOJIOTHUI TUIS palMOHAIBLHOTO
IPUPOAOIIOIb30BaHNUS;

YMEHUE pelaTh 3JIEMEHTAPHbIE TI'E€HETUYECKHE 3aJadd Ha MOHO- U
OUTHOPUIHOE CKpelllMBaHUE, CLEIUICHHOE HacJle0BaHUE, COCTaBISATh CXEMbI
MOHOTHOPHUJIHOTO CKpPEIIMBAHUS ISl Tpe/ICKa3aHus HaclieIOBaHUs MPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBHIMONHITH JTa0OpAaTOPHBIE M MpPAKTHYECKHE pPaOOTHI, COOIIOAAThH
npaBuiIa mpy pabote ¢ yueOHbIM U Ja00paTOPHBIM 000pPYA0BaHUEM;

yMEHUE KPUTHYECKH OIIEHWBATb M HHTEPHIPETHPOBATH HHGOPMAIIHIO
OMOJIOTUYECKOTO COJEPKAaHMsSI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
pPa3IMYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM MH(POPMALIMK, HAYYHO-TOMYJISIPHBIE
MaTepuaibl), STUYECKHE acCleKTbhl COBPEMEHHBIX HCCIENIOBAaHUI B OHOJIOTHUH,
MeAMIIMHE, OMOTEXHOJIOTUH;

yMEHHUE CO03/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIICHUS,
000011251 OMOIOrMYeCKy0 MH(OpPMAIMIO U3 HECKOJbKUX HCTOUYHHMKOB, TPAMOTHO
UCII0JIb30BaTh NOHATUITHBIN armapaT OMOJIOTUH.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS y4ueOHOTO mpeamera «buomorus» 6 11
Klacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUIM O MECTE U POJU OUOJIOTUU B CUCTEME HAYYHOTO
3HaHUS ECTECTBEHHBIX HAayK, B (DOPMHUPOBAHMHM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa M HAyYHOI'O MHPOBO33PEHMs, O BKJIAJ€ POCCUICKUX U
3apyOCKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OHWOJOTHH, (PYHKIIMOHAIBHOU
TPaMOTHOCTH YEJIOBEKA ISl PEIICHUS KU3HEHHBIX 3aa4.

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS Uil OOBACHEHHS] OMOJOTHMYECKHX
IIPOLIECCOB U SIBJICHUM, JUISl IPUHATHS NMPAKTUYECKUX PEUIEHUN B IOBCEIHEBHOMU
KHU3HU C MeNplo obecredeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3JI0POBBS
OKpY’KaroIIMX J0AeH, COOII0IEeHNsI HOPM I'PaMOTHOTO TIOBEJIEHHUS B OKpY KaroIen



IPUPOAHON cpejie, MOHUMaHWE HEOOXOJMMOCTH WCIOJIb30BAaHUSL JOCTHKEHUN
COBPEMEHHOM OMOJIOTHH JJIsl PAIlMOHATILHOTO MTPUPOIOTIOIb30BAHMS;

yMEHHUE pemiaTh dJIeMEHTApHbIC OMOJOTHYECKHE 3a/1aud, COCTaBIISATH CXEMbI
NepeHOoca BEIleCTB U YHEPTUU B IKOCUCTEeMax (LIeTH MUTaHusA);

YMEHUE BBITOJIHATh JIA0OpAaTOpHBIE M MpaKTUYECKHe paboThl, COOII0IAThH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIaOOpaTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPHUTHYECKH OIICHUBATh MW WHTEPIPETHPOBATH HHPOPMAIHIO
OMOJIOTHYECKOTO  COJEP)KAaHMsI, BKIIOYAMONIYIO TICEBIOHAYYHBIC 3HAHUSA W3
Pa3ITUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(POPMAINH, HAYIHO-TTOMYJISIPHBIC
MaTepuayibl),  paccMaTpuBaTh  TJ00ajJbHBIE  DKOJOTHYECKHE  TPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE ITMCBMECHHBIC M YCTHBIE COOOIICHUS,
000011251 OMONOTUYECKYI0 MH(DOPMAIIMIO M3 HECKOJbKUX HCTOUYHHMKOB, TPAMOTHO
WCIIOJIB30BATh OHITUITHBIN armapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne i/

HaumeHoBaHMe pa3ieioB U TeM
NporpamMMmsl

buonorus kak HayKa

JKuBble cucTEeMBI U X OpraHu3anusa

XHUMHUYECKUH COCTAB U CTPOEHUE KIIETKH

)KI/IBHCZ[GSITCJIBHOCTL KIJIICTKHN

Pa3mMHoOXeHne 1 MHAUBUAYaJIbHOE Pa3BUTHE
OpraHu3MOB

HaCJ'Ie,Z[CTBeHHOCTL U U3MCHYHNBOCTH
OpraHnu3mMoB

Cenekiust opraHu3MoB. OCHOBBI
OMOTEXHOJIOTHH

PezepBHOE Bpems

KoanuyecTBO 4acoB

Bcero

KonTpoabHbI
e padoThbI

IIpakTuyecku
e padoThbI

0.5

1.5

DJIEeKTPOHHbIE
(uu¢possbie)
oOpa3oBaTeJibHbIE

pecypchl

bu6mmorexa [IOK
https://m.edsoo.ru/7f41¢29
2

bu6mmoreka [{OK
https://m.edsoo.ru/7f41¢29
2

bu6nuoreka [JOK

https://m.edsoo.ru/7f41¢29
2
bubnmoreka [IOK

https://m.edsoo.ru/7f41¢29
2

bu6mmorexa [IOK
https://m.edsoo.ru/7f41¢29
2

bub6mmoreka [{OK
https://m.edsoo.ru/7f41¢29
2

bu6nuoreka [JOK
https://m.edsoo.ru/7f41¢29
2

bu6mmoreka [IOK



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

https://m.edsoo.ru/7f41¢c29
2
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Tema ypoka

buoiorus B cucreme Hayk

Metobl T03HaHUS KUBOM MPUPOJIBI.
[TpakTuyeckas padora Ne 1
«/cnonp3oBaHue pa3IUUHbIX
METOJIOB MPU U3yYEHUU
OMOIOTUYECKUX OOBEKTOBY

buonornueckue CHUCTCMBI, TPOLCCCHI
N UX U3YUYCHHUC

XMMHYECKUH cOCTaB KJIeTKU. Boga n
MUHEpaIbHBIE COTH

benku. CoctaB u cTpoeHue 0eiaKoB

depMeHThl — OHOJIOTHYECKUE
karanu3aTopsl. JlabopaTopHas
pabota Ne 1 «/3yuenue
KaTaJIMTHYECKON aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPe aMUIIa3bl

KoanuyecTBO 4acoB

Bcero

KonTpoabHbl
e padoThl

IMpakTnyecku
e padoThbl

0.5

0.5

Jara
H3y4YeHH
s

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/863e612
2

https://m.edsoo.ru/863e632a

bu6mmoreka [IOK
https://m.edsoo.ru/863e612
2

bu6mmoreka [IOK

https://m.eds0o0.ru/863e656
4

bu6moreka [JOK
https://m.edsoo.ru/863e674¢

bu6mmorexa [JOK
https://m.edsoo.ru/863e6b7
2

but6mmoreka [IOK

https://m.edso00.1ru/863e6b7
2


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

10

11

12

13

14

15

16

WJTU KaTajasbl)»

VraeBoansl. JIunuael

Hyxneunosslie kucnotel. ATO

I/ICTOPI/IH U MCTOABI U3YUYCHUA
knetku. Knerounas TCOpHUA

Knerka xak nenocrtHas kupas
cucreMa

CrpoeHune 3yKapuoTUYECKON KIIETKH.

Jlaboparopuas padota Ne 2
«HM3ydenne cTpoeHUs KIETOK
pacTeHuii, )KUBOTHBIX, TPHOOB 1
OakTepHii 0] MUKPOCKOIIOM Ha
TOTOBBIX MHUKpOIIpenapaTax u ux
OITMCAaHUE»

OOMeH BeLIECTB WIH META00IN3M
dorocuHTE3. XEMOCHHTE3

DHepreTudeckuii o0OMeH

JKu3HEeHHBIN ITUKIT KIETKH. Jlenenue
kjeTku. Muro3. JlabopatopHast
pabota Ne 3 «Habmronenne Murosa B
KJIETKaX KOHYHMKA KOPEILIKa JTyKa Ha
TOTOBBIX MUKPOITpENapaTax»

Bbuocunres 6enka. Peakius

0.5

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863e687
0

bu6mmoreka [JOK
https://m.edsoo.ru/863e6d5¢
bu6mmoreka [JOK
https://m.edsoo.ru/863e6e88

bu6mmoreka [JOK
https://m.edsoo.ru/863e610

https://m.edsoo.ru/863e716¢

bu6mmoreka [IOK
https://m.eds00.1ru/863e766¢
bu6mmoreka [IOK
https://m.edsoo.ru/863e7c¢98
bu6mmoreka [IOK
https://m.edsoo.ru/863e7aae

bubnuoreka [JOK
https://m.edsoo.ru/863e7dc4

bu6mmoreka [JOK


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

17

18

19

20

21

22

23

24

25

MaTpUIHOI'O CUHTE3a

Tpancnsnus — OnocuHTe3 Oenka

Hexknetounsie GopMbI )KU3HH —
BUPYCHI

CDOprI Pa3MHOKCHUA OPraHu3MOB

Metios

O0Gpa3oBaHue 1 Pa3BUTHE MOJOBBIX
KJ1eTOK. OII0I0TBOPEHHUE.
JlaGopaTtopHnast pabota Ne 4
«M3y4yeHne cTpoeHUs MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTIpenapaTax»

WNupuBuyanbHOE pa3BUTHE
OpraHu3MOB

I'enernka — Hayka o
HACJICICTBEHHOCTH U U3MEHUYUBOCTHU

3aKOHOMEPHOCTHU HACIEAOBaHUS
npu3HakoB. MoHOTHOpUAHOE
CKpELIMBaHUE

JurubpuaHoe CKpenmrBaHue. 3aKoH

HC3aBUCHUMOI'O HACJICJOBaAHUA
IMPU3HAKOB

0.5

https://m.edso0.ru/863e796¢

bu6mmoreka [JOK
https://m.edsoo.ru/863e796¢

bub6mmorexa [JOK
https://m.edsoo.ru/863e754
0

bu6mmoreka [JOK

https://m.edsoo.ru/863e81b
6

https://m.edsoo.ru/863e83 1e

bu6mmorexa [JOK
https://m.edsoo.ru/863e7f4a

bubmunoteka LIOK
https://m.edsoo.ru/863e81b
6

bu6mmoreka [IOK

https://m.edsoo.ru/863e843
6

bu6mmoreka [JOK
https://m.edsoo.ru/863e862

bu6mmoreka [IOK

https://m.eds00.1ru/863e887
8

bu6mmoreka [IOK
https://m.edsoo.ru/863e89a4


https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

26

27

28

29

30

31

32

33

CreruieHHOe HaCIEIOBaHNE
npu3HakoB. JlaboparopHas padora
No 5 «3yueHue pe3ynbTaToB
MOHOTHOPHIHOTO U TUTHOPHUTHOTO
CKpEIIMBaHUS Y APO30(HIIbI HA
TOTOBBIX MUKpPOIIpenapaTax»

I'enetuka nmosa. Haciemosanue
MIPU3HAKOB, CIICTUICHHBIX C ITOJIOM

N3menunBocTh. HenacnencrtBeHnHas
U3MEHYHMBOCTh. JlTabopaTopHas
pabota Ne 6. 3yuenue

MO (UKAITMOHHON U3MEHUYNBOCTH,
MOCTPOCHUE BapHALIMOHHOTO psiAa U
BapHUaIlMOHHON KPUBOII»
HacnencrBeHHas M3MeH4YUBOCTD.
JlaGopaTtopnas pa6ota Ne 7.
«AHanu3 MmyTanui y 1po30¢uisl Ha
TOTOBBIX MUKpPOIIpernapaTax»

['enetuka yenoBeka

PesepBHbIit ypok. O600IIEHNE 10
teme «HacneacTBeHHOCTh 1
U3MEHYUBOCTH OPTaHU3MOBY

Cenexuus Kak HayKa U IpOLECC

MGTOI[I)I U JOCTHUKEHUS CCIICKINHN
paCTCHI/Iﬁ " )KUBOTHBIX

0.5

0.5

0.5

bu6mmoreka [IOK
https://m.eds00.1ru/863e8c60

bubmuoreka [JOK
https://m.eds00.1ru/863e8c60

bub6mmorexa [JOK
https://m.edsoo.ru/863e8efe

bub6mmorexa [JOK
https://m.edsoo.ru/863e8efe

bu6moreka [JOK
https://m.edsoo.ru/863e8d7
8

bu6mmoreka [IOK

https://m.edsoo.ru/863e921
4

bu6moreka [JOK
https://m.edsoo.ru/863e921



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

4
bu6mmoreka [IOK

buoTtexHonorus Kak oTpacib
34 1 https://m.edso0o.ru/863e933
MIPOU3BOJICTBA 6
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https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30OBATEJILHOM ITPOT'PAMMBI

10 KVIACC

Kon
MpoBepPsAEeMOro
pe3yJbTara

1

2

3

4

5

IIpoBepsiemble npeaAMeTHBIE Pe3YJIbTATHI OCBOEHHSI OCHOBHOI
00pa3oBaTeIbHOI MPOrpPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

CchopMupoBaHHOCTh 3HAHUI O MECTe M POJM OMOJIOTMH B CHUCTEME
HAY4YHOI'O 3HaHMs €CTECTBEHHBIX HayK, B ((OPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYyYHON KapTHHBI MUPA U HAYYHOT'O MHUPOBO33PEHHUS; O
BKJI/Ie POCCHHCKMX M 3apyOEeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
Ouosioruy; (YyHKIMOHAIBLHONW TI'PAaMOTHOCTH 4YEJIOBEKA JUIsl pPELICHUs

JKHU3HCHHBIX 3aJ4a4

YMeHue packpblBaTh COJEpKaHUE OWOJOTMUYECKUX TEPMUHOB H
MOHSATUI: KU3Hb, KJIETKA, OPraHu3M; MeTa0oau3M (0OMEH BEIIeCTB U
IIpEBpALCHUE DJHEPIUM), TOMEeOcTa3 (caMmoperyysuus), ypOBHEBas
OpraHM3alysl KUBBIX CHUCTEM, CaMOBOCIPOM3BEIEHUE (PEMPOAYKILIHSA),

HaCJICACTBCHHOCTb, UIBMCHYNUBOCTDb, POCT U PA3BUTHC

YMeHue u3naratb OMOJIOTHYEeCKHe TEOpUU (KJIETOYHAs, XpPOMOCOMHas,
MyTaimoHHas ), 3akonsl (I'. Mennens, T. Moprana, H.W1. BaBuiosa) u
yuyeHHs (0 LEHTpax MHOrooOpaszus M NPOUCXOXKICHHUS KYyJIbTYPHBIX
pactenuii H.11. BaBuiosa), onpenenars rpaHuiibl UX TPUMEHUMOCTH K

KUBBIM CUCTCEMaM

YMeHue BIaAeTb METOJaMU HAy4YHOTO T[IO3HAaHUS B OHOJIOTHUH
(HaOnrofieHHe W OIMKCAaHUE JXKUBBIX CHUCTEM, MPOLECCOB U SBICHUI;
opraHm3alusi ¥ HOpoBeJeHHE OWOJIOTUYECKOTO  HKCIEPHUMEHTa,
BBIJIBW)KEHNWE  TUIIOTE3bl;  BBISABJICHUE  3aBUCUMOCTH  MEXIY
UCCIIeTyeMbIMU BEITMYMHAMH, OOBSICHEHHUE MOTYYCHHBIX PE3YyJIbTaTOB,
WCIOJIb30BAaHHBIX HAYYHBIX MOHITHH, TEOPH U 3aKOHOB; yMEHHE

ACJIaTh BBIBOJABI HA OCHOBAHUU IOJTYYCHHBIX pe3y.]'II)TaTOB)

VMeHHe BBIACTATh CYNICCTBEHHbIC TPH3HAKA BHPYCOB, KICTOK
IIPOKapuoOT HW OYKApHOT, OOHOKJICTOYHBIX W  MHOI'OKJICTOYHBIX
OpraHW3MOB; OCOOGHHOCTH  MpPOILIECCOB OOMEHa  BEIIeCTB U
NpEeBpallleHUs] SHEPruM B KJETKe, (DOTOCHHTE3a, IUIACTHYECKOTO H
JHEPreTUYeCKOro  OOMEHa,  XEeMOCHMHTE3a,  MHTO3a,  MekHOo3a,
OINIOAOTBOPCHUA, PAa3MHOXCHUA, WHIAWBUAYAJIbHOI'O Pa3sBUTHA

opranusma (OHTOTEHE3)



10

VYMmenue MIPUMCHATH IMMOJIYYCHHBIC 3HAHUA JJISA 0O0BSICHEHNS
6I/IOJIOFI/I‘-IeCKI/IX mponeccoB u HBHGHHﬁ, IJId TIPUHATHUA MPAKTHYCCKUX
pelIeHni B MOBCEAHEBHOM XKU3HU B LIEJSAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI U 3JI0POBbsI OKPY’KAIOIIUX JIFOJEH, COOIIOIEHUSI HOPM
rpaMOTHOTO TOBEACHUA B  OKPYXKAIOWIEH NPUPOJHOW  CpelE;
IIOHMMAaHHuEC HCOGXOI[I/IMOCTI/I HUCIIOJIB30BaHUA I[OCTI/I)KGHI/Iﬁ
COBpPEMEHHOM OHOJOTMM U OHOTEXHOJOTMHA MJii PalMOHAIBHOTO

MIPUPOIONIOIB30BAHUS

YMeHue peumaTtb 3JIEMCHTAPHBIC I'CHCTUYCCKUC 3a/ladiud Ha MOHO- H
,Z[PIPH6PPI,I[HOC CKpC€IIMBaHUEC, CHCIIJICHHOC HACJICAOBAHUEC, COCTABJIATH
CXEMBI MOHOFI/I6pI/II[HOFO CKpCIIMBaHHUA JJIsL npeacKasaHus

HACJIEA0BaHUs IIPU3HAKOB Y OPraHU3MOB

YMeHue BBINOJHATH JIAOOpPAaTOpHBIE M TPAKTHYECKUe paboThl,
cobmogarh mpaBuwia npu pabore ¢ y4eOHbIM M J1IAOOPATOPHBIM

o0opyI0BaHuEM

YMeHue KpUTHUECKH OIEHUBATh U WHTEPIPETHPOBATH MHGOPMAIUIO
OMOJIOTUYECKOTO COACPIKAaHUS, BKIIFOYAIOIIYIO MICEBIOHAYYHBIC 3HAHUS
U3 pa3nuuHbIX UCTOUHMKOB (CMMU, HayuHO-nOMy/IsipHbIE MaTEepHUabl);
ATUYECKHE AaCTEeKThl COBPEMEHHBIX HCCIICIOBAaHUH B OHUOJIOTHH,
MeauLuHe, OMOTEXHOIOTHHU

YMeHue co3naBath COOCTBEHHbIE MUCHbMEHHBIE M YCTHBIE COOOIICHUS,
0000111ast OMOJOTHYECKYI0 HH(POPMAIMIO U3 HECKOIBKUX MCTOYHHKOB,

rpaMOTHO HCITI0JIb30BaTh MMOHATHHHBIN ammapar onosoruu



IHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

1.1

1.2

2.1

2.2

3.1

3.2

33

IIpoBepsieMblii 3JIeMeHT cofep:KaHUA

buonorus xak Hayka

buomornss — Hayka o xuBOi mpupozae. Pomp Ouonormm B (HOopMHUpOBaHHUU

COBPEMEHHOW Hay4YHOH KapTHUHBI MUpa. CucTeMa OMONIOTHYECKUX HAYK

Metoapl MO3HAHHS XUBOW TPUPOAbI (HAOIIOAEHUE, SKCHEPUMEHT, OIMCAHHUE,
U3MepeHue, Kiaccuukanus, MOJCIUPOBaHUE, CTaTUCTHYECKas 00paboTKa

JTAHHBIX )
JKuBbIC CHCTEMBI M UX OpraHu3anus

XKusble cuctembl (OMOCHCTEMBI) Kak MpeAaMeT u3yudeHus Ouosoruu. CBoiicTBa

OMocHCTEM M UX pazHooOpasue

YpoBHU oOpraHuzaldyd OHOCHUCTEM: MOJIEKYJISIPHO-TEHETUYECKHM, KJIETOYHBIH,

OpraHU3MEHHbIH, MOMYJIALHOHHO-BUIOBOMH, 3KOCUCTEMHBIN, OMOChEpHbIT
XHWMHYECKUHI COCTAB U CTPOCHUE KIIETKH

XUMUYECKUH COCTaB KJIETKH. XHMHUYECKHE JJIEMEHTBI: MaKpO3JIEMEHTHI,
MHKpO3JIEMEHTBl. Boga u  MuHepanbHble BemecTBa. @OyHKIMM BOAbI U

MHUHCPAJIbHBIX BCIICCTB B KJICTKC. Ho,uz[epxcaHI/Ie OCMOTHYECKOT0O OajaHca

benku. CoctaB u cTpoeHHe OENKOB. AMHHOKHUCIOTBI — MOHOMEpPHI OEJKOB.
He3zameHumMble M 3aMEHMMbIE AMHUHOKHCIOTHL. AMHHOKUCIOTHBIM COCTaB.
VYpoBHU CTPYKTYpbl O€IKOBON MOJIEKYJIbI (IEpBUYHAs, BTOPUYHAS, TPETUUHAS U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYEeCcKue cBoicTBa OenkoB. buonormueckue
(byHKIMN OEKOB.

®depMmeHTHl — OHooruyeckue karaausaTopbl. CTpoeHue (epMeHTa: aKTHUBHBIN
LeHTp, cyocrpatHas cnenuduanocts. Kodepmentsl. Burtamuubel. OTimuuns

(EepMEHTOB OT HEOPTAHMYECKUX KATAIN3aTOPOB

VYrneBoabl: MoHOcaxapuabl (TIH0K03a, prd03a U Ae30KCHUpruOo03a), Jucaxapuibl
(caxaposza, J5akTo3a) W TMoOJUcaxapuibl (Kpaxmayi, TJIUKOIeH, LEeJUTI0I03a).
buonorudeckre GyHKIUHU YIIE€BOIOB.

Jlununel:  TpuraMUepuAbl,  crepouisl,  Qochomunuasl..  'wapoduibHO-
ruapodoOHbIe cBolicTBa. buonormueckue ¢Gynkuuu gunuaoB. CpaBHEHHE

YIJICBOAOB, OCJIKOB U JIMIIU 0B KaK UCTOYHHUKOB SHCPTHUU



3.4

3.5

3.6

3.7

3.8

3.9

3.10

4.1

4.2

4.3

4.4

Hyxnennoseie kucnotel: JIHK n PHK. Hykneotnasl — MOHOMEpBI HyKJIEHHOBBIX
kucnor. Crpoenne u ¢ynkuuun JIHK. Crtpoenme u ¢dynkuuum PHK. ATO:

CTpoeHue U (PyHKIMU
Hutonorus — Hayka o kietke. Kinerounas teopus. MeToibl H3y4eHUs KIETOK

Krnerka kak nenoctHas >kuBasi cucreMa. OOIIMe MPU3HAKU KIETOK: 3aMKHYTast
HapyxHasi mMemOpana, monekynsl JJHK kak renernueckuil ammapar, cuctema

cUHTe3a OeJKa

Tunsl KIeTOK: 3yKapuoThdeckas U npokapuotuueckas. OCOOEHHOCTH CTPOCHUS
npokapuotnyeckoil  kinerku. Kiierounas crtenka Oaktepuil.  CTpoeHue
JYKapuOTHUECKOM KJIeTKU. OCHOBHBIE OTJIMUWS PACTUTEIBHOM, >KMBOTHOW H

I'pUOHOM KIIeTKU

[ToBepXHOCTHBIE CTPYKTYpPbl KIETOK — KJIETOYHAsi CTEHKA, TJIMKOKAIMKC, HX
¢ynkun. [InasmaTnyeckas memOpaHna, e€ cBoiicTBa u GpyHKmuU. Lluromnasma u
e¢ opranougsl. OgHOMEMOpaHHBIE OPraHOWABI KIETKH: DHIOIIa3MaTH4YecKast
cetb (OIIC), ammapar I'onbaxku, nauzocombl. [lonmyaBTOHOMHBIE OpraHOWBI
KJIETKH: MUTOXOHJAPHUH, TIACTH/BL. [IponcxoxkieHrne MUTOXOHIPHNA M IUIACTHUI.
Bunpl mnactun. HememOpanHBIE OpraHOMIBI KJIETKH: PUOOCOMBI, KIETOYHBIHN

HEHTP, pCCHUYKHU, KTYTUKH. q)YHKI_[I/II/I OpraHoOna0B KJICTKH. Bximrouenns

SAnpo — perynaropHblii ueHTp kieTku. CTtpoeHue siapa: siaepHas 000i104Ka,

KapHoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI
TpancnopT BEMECTB B KIIETKE
KusnenesaTenbHOCTh KIETKH

OOmeH BemiecTB, WIM METa0OIU3M. ACCUMWIAIMS (IJIAaCTUUECKUH OOMEH) u
JUCCUMUIISILIUSA (PHEPreTHUYEeCKU OOMEH) — JBE CTOPOHBI €AMHOrO Ipoliecca
MeTabonu3ma. Tumbel oOMeHa BelecTB: aBTOTPOGHBIN U rereporpodHsiil. Ponb

(hepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KJIETKE

®orocunre3. CBetoBas U TeMHOBas ¢a3bl poTocuHTesa. Peakiuu Gorocunresa.
OddextuBHOCTh (DoTOCHMHTE3a. 3HaYeHWE (POTOCHMHTE3a IS KU3HU Ha 3emiie.
Brusiaue ycnoBuil cpenbl Ha (OTOCHHTE3 U CIIOCOOBI TOBBIINICHUS €T0
MPOYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocHHTe3. XEeMOCHHTE3HUpYIoIIue OakTepuu. 3HAYeHHE XEMOCHHTE3a s
YKU3HH Ha 3emMIie

DHepreTU4YecKuii oOMEH B KieTke. PaciieruieHne BeIIeCTB, BBIJCICHUE W
AKKyMyJIMPDOBaHUE OJHEPTrUM B KIETKE. OTallbl JHEPreTHYECKOTO OOMEHa.
I'muxonns. bpoxxkenne u ero Buabl. KuciaopomHoe OKHCIIEHHE, WIH KJIETOYHOE

npIxanue. DPPEeKTUBHOCTh YHEPreTUIECKOro 0OMeHa

Peakuun matpuuHoro cuntesa. ['enernueckas unpopmanus u JJHK. Peanuzanus



4.5

5.1

5.2

53

54

5.5

reHeTuyeckoil nHdopmanuu B kieTke. ['eHeTHMuecKui KOJ U €ro CBOMCTBA.
Tpanckpunims — marpuunslii cuare3 PHK. Tpancnsmust — OuocunTe3 Oenka.

KoaupoBanue amuHokucaot. Posb pubocom B GnocunTese O6eka

Hexknerounsle ¢opmbl ku3Hu — BUpychl. Mcropus otkpsitus BupycoB ([1.H.
WBanoBckuii). OCOOEHHOCTHM CTPOEHUS M JKU3HEAEATENbHOCTH BUPYCOB.
bakrepunodaru. bone3Hu pacTeHuid, KUBOTHBIX W YEIIOBEKA, BBI3BIBAEMBIC
Bupycamu. Bupyc ummynozaeduuura yenoseka (BIY) — Bo3Oyaurens CIIN/a.

[IpodunakTuka pacupocTpaHeHUs] BUPYCHBIX 3a001eBaHui
PazMHOXeHNE U MHIUBUAYATbHOE Pa3BUTHE OPraHU3MOB

Knerounsnii UK, WIM KU3HEHHBIA IMKNT KiIeTkd. MHTepdaza u MHUTO3.
[Ipouieccrl, mpotekatomue B uHTepdaze. Perumkamus — peakiuss MaTpUYHOTO
cuateza JIHK. Ctpoenune xpomocoMm. XpOMOCOMHBIH HAOOp — KapHOTHIL.
JuniouaHeli W TalJIOWAHBIA ~ XPOMOCOMHBIE — HA0Opbl.  XpOMATHIBI.
[utonornyeckue OCHOBBI PA3MHOXKEHUS M HMHAUBUAYAJIbHOTO Pa3BUTHUSA
OpraHU3MOB.

Henenue wierkn — wmuto3. Cragumm muto3a. [Ipoueccel, mpoucxonsiiuve Ha

PAa3HBIX CTAAUAX MUTO34A. buonorumdyeckuii CMBICII MUTO3a

@®opMbl pa3MHOKEHHsI OpraHu3MoB: Oecronoe M monoBoe. Buasl Gecnosoro
pPa3MHOXXEHHUA: JIeJICHHE HaJBOE€, IIOYKOBAHUE OJIHO- M MHOI'OKJIETOYHBIX,
CropooOpa3oBaHUe, BEreTaTUBHOE pa3MHOKEHHUE. HckyccTBeHHOE

KIIOHUPOBAHUC OPraHU3MOB, €T0 3HAUYCHHUC OJIA CCIICKIIMU

[TonoBoe pa3MHOXKEHHUE, €T0 OTJIIMYHUS OT OECTIONOTO.
Meito3. Craguu wmeiio3za. Ilporecchl, TpPOUCXONAIIME HA CTaaugIX Meno3sa.
IToBenenune xpomocom B menose. KpoccuHrosep. buonornyeckuid CMbICI H

3HaYEHUE MEN03a

lMameTorenes — mporecc 00pa3oBaHMs MOJIOBBIX KJIETOK Yy >KUBOTHBIX. [loJIOBBIC
JKeJe3bl: CEeMCHHUKH U SUYHUKU. OOpa3oBaHUE U Pa3BUTHE TOJOBBIX KIETOK —
raMmer (CrepMaro30uj, SUlleKIIeTka) — criepMaToreHe3 U oorene3. OcoOEeHHOCTH

CTPOCHHUS SIIEKIIETOK U criepMato3onioB. OmnonoTBopenue. [lapreHorenes

WupuBunyanbHOoe — pa3BuTHEe  (OHTOreHE3).  OMOpHOHAILHOE  Pa3BHTHE
(ambOpuorenes). Dtarnbl YSMOPHOHAIBLHOTO PA3BUTHS Y TMTO3BOHOYHBIX KUBOTHBIX:
npoOienue, racTpyisinus, opraHoreres. IlocramOpuonansHoe pasButue. TuIbI
NOCTAIMOPHOHANIBHOTO PAa3BUTHA: MpsIMOE, HenmpsMoe (JIMYMHOYHOe). BiusHue
Cpelbl Ha Pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIIOCOOHBIC BHI3BIBATH BPOXKIEHHBIC
YpOJICTBA.

Poct u pasBurue pacteHuil. OHTOreHe3 LBETKOBOI'O pACTEHMs: CTPOEHHUE

CCMCHHU, CTaIUN PA3BUTUA



6.1

6.2

6.3

6.4

6.5

6.6

HaCJ'ICZ[CTBCHHOCTI) U USMCHYUBOCTb OPraHMU3MOB

[Ipenmer u 3apaun reHeTUKH. VcTopus pa3BUTHS T€HETHKU. BKitag poccuiickux
U 3apyOexHBIX YYEHBIX B pa3BUTHE TEHETUKU. MeTonbl TI'eHETUKU
(rubpu0IOTNYECKUH, LIUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUYECKU ).
OcHOBHBIE TEHETUYECKUE TOHATHA. ['eHeTHYeCKash CUMBOJIMKA, UCIOJIb3yeMas B

CcXeMax CKpeINBaHUI

3aKOHOMEpPHOCTH HacJeOBaHUsl TPHU3HAKOB, ycCTaHOBIeHHble [. Menaenem.
MoHorubpuaHOe CKpelIMBaHue. 3aKOH eIHHOO00pa3us THUOPHAOB IEPBOTO
nokoneHus. [lpaBuiio [JOMUHUpOBaHUS. 3aKOH pACIICIJICHUS MPHU3HAKOB.
l'umote3a unctoThl ramet. [lomHOE M HEMOTHOE JOMUHUPOBAHUE.

JurubpuaHoe ckpelMBaHue. 3aKOH HE3aBUCHMOTO HACJIEOBaHUsS MPHU3HAKOB.
[{uToreHeTnueckne OCHOBBI JUTMOPUAHOIO CKpEIIMBAHMA. AHaIM3UpYIOLIee
cKkpemyBaHue.  lMcnonp3oBaHuE — aHANM3UPYIOLIETO  CKPEIUMBAHUA Ui

OIIpCACIICHUSA I'CHOTHUIIA ocobu

CuerieHHOe HacnefoBaHue mpu3HakoB. Pabota T. Moprana no CuerieHHOMY
HacjlenoBaHWIO TreHoB. Hapymienwe cremieHuss TE€HOB B pe3yJbTaTe
KpOCCHHroBepa. XpOMOCOMHAasl TEOpUsl HACIEACTBEHHOCTH. | eHeTuueckue
KapThlI.

I'enetuka mona. XpoMOCOMHOE ONpEeIeNieHHEe IMoya. AYTOCOMBl U TOJIOBBIC
xpoMocoMmbl. ['oMorametrHble M rereporameTHble opraHu3mbl. HacnenoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

N3meHunBOoCTh. BHIBI M3MEHUYMBOCTH: HEHACIEACTBEHHAs W HACIEICTBEHHAs.
Ponep cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTUKA
MOJIU(UKAMOHHOW HW3MEHYMBOCTU. BapHalMoOHHBIA psii M BapHallMOHHAS
kpuBad. Hopma peaknum mnpusHaka. KoiaudecTBEeHHbIE U KaueCTBEHHBIC

MPU3HAKU U UX HopMa peakiuu. CBolicTBa MOIU(DUKAIIMOHHOW H3MEHUYHUBOCTH

HacnencrBennasi, wiM TeHOTHUIHMYECKas, W3MEHYUMBOCTb. KoMOuHaTHBHAas
W3MEHYMBOCTb. Meii0o3 ¥ TOJIOBOM TIpOIlecC — OCHOBAa KOMOMHATHBHOW
W3MEHYMBOCTH. MyTalMoHHass W3MEHYMBOCTh. Kiaccupukamuss MyTauuid:
TE€HHBbIE XPOMOCOMHBIE, T€HOMHBbIE. HacToTa U NMPUUMHBI MyTaluii. MyTareHHbIe
(hakTophl. 3aKOH TOMOJIOTHYECKHUX PSIOB B HAaCHeACTBEHHON n3MeHunBoctu H. 1.

BasuiioBa

I'enetnka wuyenoBeka. Kapuorun denmoBeka. OCHOBHBIE METOABI TEHETHUKU
4eJI0BeKa: reHEeaIOTHYSCKHIA, OJIM3HEIIOBBIH, LIUTOreHETHISCKHIA,
OMOXMMHYECKUN, MOJEKYIsIpHO-TeHeTHdeckuil. CoOBpeMEHHOE OmpeeeHne
TE€HOTHIIA: TTOJJHOTEHOMHOE CEKBEHUPOBAHHUE, TCHOTUIIMPOBAHKUE, B TOM YHUCIIE C
nomomnipio IIIIP-ananu3a. HacnencTtBeHHble 3a0o0jcBaHUS YeIOBEKAa: TIEHHBIC

Oose3Hn, OONE3HU C HACIIEICTBEHHOH MPEapacroOKEHHOCTbIO, XPOMOCOMHEBIE



7.1

7.2

7.3

6one3nu. ComaTtuueckue M TreHepaTuBHble MyTauuu. [IpuHLUIBI 370pOBOIO
o0Opa3a >KU3HHU, [WATHOCTUKU, NPOPHIAKTUKA U JIEYCHHS TICHETUYECKUX
6one3Hell. MenmKo-reHeTH4ecKoe KOHCYJIbTUPOBaHHE. 3HAUCHHE METULIMHCKOM

TCHCTUKU B IIPEAOTBpAIICHUHN U JICUCHUH I'CHCTHYCCKHUX 3a00JIeBaHNH YeJIOBEKa
CCJ'IGKHI/IH OpraHnu3MoOB. OCHOBBI OMOTEXHOIOTUHI

Cenexuuss Kak Hayka M IpoLEcC. 3apOKICHHE CEIEKUUU M JOMECTHKALMS.
VYuenne H.M. BaBunoBa o0 meHTpax TMPOUCXOXKIEHUS W MHOrooOpasus
KyJbTYPHBIX pacTeHHi. LIeHTpbl MPOUCXO0XKAECHNS TOMAIIHUX KUBOTHBIX. COpT,
1I0poOJa, IITaMM

CoBpeMeHHbBIE METOABI CENEeKIMH. MaccoBbli M MHAMBHIYaJIbHBII OTOOpHI B
CEJIEKIIMM PACTEHUH M KMBOTHBIX. OLleHKa 3KcTepbepa. biamskopoiacTBeHHOE
cKkpenuBanue — WHOpuauHT. Ywctas nuHus. CKpenMBaHWE YHCTBIX JIMHHM.
I'ereposuc, nnu rudpuaHas cuia. HepoacTBeHHOE CKpeniBaHUe — ayTOPUAMHT.
Otpanénnas rubpuamszauusg U €€ ycnexu. VICKycCTBEHHBIH MyTareHes H
MIOJIyYE€HHUE TIOJUIUIONAOB. JIOCTMIKEHUS CEJNEKIMM PAcCTEHUM, >KMBOTHBIX M

MHUKpPOOPTaHHU3MOB

buorexHonorust kak oOTpaciab MPOU3BOJACTBA. ['€HHas WHXEHEpUsa. OTarbl
co3nanusa pexomOuHaHTHOM JIHK wu Tpancrennsix opranusmoB. Kierounas
nHkeHepusa.  Kilerounsle  KynabTypbl.  MHKPOKIOHQJIBHOE  Pa3MHOKEHHE
pacternuil. KioHMpoBaHHE  BBICOKONPOIYKTUBHBIX  CEJIbCKOXO3SHCTBEHHBIX
OpPraHu3MoOB. DKOJOrMYeckue M 3tudeckue npodiembl. MO — renetnuecku

MOANGUIIUPOBAHHBIE OPTAHU3MBI
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