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IHHOACHUTEJIBHASA 3ATIMCKA

[Ipu pa3paboTke mporpamMMbl MO OHOJIOTHH TEOPETHUYECKYIO OCHOBY Ul OTPEACTICHUS MOAX0A0B K
(opMUPOBAHHIO COJEpKAHUS YUeOHOTO npenmeTa «bruosorusy COCTaBHIN: KOHIENTYalbHbBIE MOJIOKCHHS
OI'OC COO o B3aMMOOOYCIOBIEHHOCTH LENEH, COJAEpXKaHMs, PE3ylbTaToB OOyueHUs U TpeOOBaHMU K
YPOBHIO TOJATOTOBKH BBITYCKHHKOB, MOJOXEHHS 00 OOMMX HEeNnsX M MPUHLUIAX, XapaKTePU3YIOIIUX
COBPEMEHHOE COCTOSIHME€ CHUCTEMBI CpeaHero obiero oOpa3zoBanus B Poccuiickoit denepannn, a Takxke
MOJIOKEHHUsT O crenuduke Ononorud, €€ 3HAaYeHWH B IIO3HAHWM JKMBOM MPHUPOIBI M 00ecneueHUun
CYIIECTBOBAHMS UeJIOBEUECKOTo obmecTBa. COrilacHO Ha3BaHHBIM MOJIOKEHHUSM, OTPE/IEICHBl OCHOBHBIC
(GyHKIMU TPOTPaMMBI 110 OHOJIOTHU U €€ CTPYKTYpa.

[Iporpamma mo Ouosoruu Aaér mNpeAcTaBIeHUE O INesaxX, o0 oOmed crparernu OOydYCHWS,
BOCIIMTAaHUS W DPa3BUTHA OOydaromuxcs CpeicTBaMu ydeOHoro mnpeamera «buomorus», ompenenser
o0s3aTeNbHOE TPEAMETHOE COJEpKAHUE, €ro CTPYKTYpy, pacopelesieHue M0 pas3ienaM M TeMaM,
PEKOMEHyeMYIO TOCIIEIOBATeIbHOCTh M3YUEHHs] YYeOHOTO MarepHuaja C Y4ETOM MEKIPEIMETHBIX H
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKH 0Opa30BaTENBHOTO  MPOIEcca, BO3PACTHBIX  OCOOEHHOCTEH
00yJaronuxcs.

B mporpamMe mo OHONOTHHM TaKXe YYWUTHIBAIOTCS TPeOOBaHHS K IUIAHUPYEMBIM JIMYHOCTHBIM,
MeTanpeIMETHBIM U TMPEIMETHBIM pe3ylibTaTaM OOydeHHs B (OPMHPOBAHWH OCHOBHBIX BHJIOB YUEOHO-
MMO3HABATEIPHON  JCATEIHHOCTH/YICOHBIX  JIEHCTBUH  OOYyJalONmUXCS 1O OCBOCHHIO  COJCPKAHHS
O6uoJI0rN4YecKkoro oopazoBaHusl.

B mporpamme mno Ouonoruu (10-11 kmaccel, 0a30BbIii ypOBEHb) pealM30BaH MPUHIUI
MIPEEMCTBEHHOCTH B M3YYEHHH OHOJIOTHH, Onaromapss 4emMy B HEW NMPOCMATPHUBAETCS HANPaBICHHOCTH Ha
pa3BUTHE 3HAHWH, CBA3aHHBIX C (OPMHPOBAHHWEM €CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, IEHHOCTHBIX
OpUEHTAIMI JIMYHOCTH, OSKOJOTUYECKOTO MBIIUICHUS, TPEJCTABICHUHA O 3I0pOBOM oOpa3e KH3HH H
OCpe)XHBIM OTHOIICHHEM K OKpyXKawiied npupogHoit cpene. [losTomy Hapsay ¢ U3ydeHUEM
001IeONOIOTHYECKUX TEOPH, a TakkKe 3HAHUN O CTPOEHUU JKHUBBIX CHCTEM PAa3HOIO paHra M CYLU[HOCTHU
OCHOBHBIX IPOTEKAIOLIUX B HUX MPOIIECCOB B MPOrpaMMe M0 OUOJIOTHH Y/IeJIEHO BHUMAHUE UCTIOIb30BaHHUIO
MOJIyYEHHBIX 3HAHUN B TOBCETHEBHOM JKM3HU JJIsi pELIEHUS MPUKIAJAHBIX 3aJa4, B TOM YHCIE:
NpOoQUIAKTUKY HACIEACTBEHHBIX 3a00JIeBaHUN YEIOBEKa, MEAUKO-TEHETHUYECKOTO KOHCYJIbTHUPOBAHUS,
000CHOBAaHUS SKOJOTMUYECKH I€J1eco000pa3HOro MOBEACHUSI B OKpYXKAalolled NPUPOAHON cpene, aHaiu3a
BIIUSIHUSL XO3SIUCTBEHHOMN JIEATEIHHOCTH YEJIOBEKa Ha COCTOSIHHE MPUPOTHBIX U UCKYCCTBEHHBIX IKOCHCTEM.
YcuieHne BHUMaHUS K MPUKIAAHON HAMpaBICHHOCTH yueOHoro mpeamera «buojorusy mpoauKTOBaHO
HEOOXOIUMOCTbIO O00€cleYeHHs] YCIOBUM ISl pEIIeHUs OJHOW U3 aKTyalbHBIX 3aJlad ILIKOJIBHOTO
Oouosnoruueckoro oOpa3oBaHUs, KOTopas mpeamnojaraer (opMUpOBaHHE Yy OOy4aIOUIUXCS CIIOCOOHOCTH
a/IalITUPOBATHCS K U3MEHEHUSIM TUHAMHYHO Pa3BHBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHE cpenHero o0miero oopa3oBaHusi 3aHUMaeT BakHoe MecTo. OHa obecrieunBaeT
dbopMupoBaHre y 0O0ydaroIIMXCs MPEICTaBICHUM O HAydHOM KapTUHE MHpa, pacuiupser U oOoOmaer
3HAHUS O KUBOU MpUpoJe, €€ OTIIMYUTENBHBIX IPU3HAKAX — YPOBHEBOM OpPraHU3aliy U SBOJIOIUH, CO3AET
yCIOBUSL NJIs: TO3HAHUS 3aKOHOB JKUBOW MPUPOJbI, (GOopMHUpOBaHUS (PYHKIIMOHATBEHON T'PaMOTHOCTH,
HABBIKOB 3/I0POBOT0 U 0€301acHOro o0pasa *HU3HHU, SKOJIOTHYECKOTO MBIIIJICHHS, IEHHOCTHOTO OTHOLICHUS
K JKUBOI MPUPOJE U YEIOBEKY.

Bonpiioe 3naueHre OHOIOTHS UMEET TaKXkKe JUIs PElIeHHs] BOCIIUTATENbHBIX U Pa3BUBAIONINX 3aja4
cpenHero ooOmiero o0pa3oBaHus, colManu3auuu oOydaromuxcs. M3ydenue Ouonoruu obecrneuyuBaeT
ycnoBusl g (pOopMHpPOBAHUS MHTEIUICKTYAIbHBIX, KOMMYHUKAIIMOHHBIX U HMH()OPMAIIMOHHBIX HAaBBIKOB,
ACTETUYECKOM KYJIbTYpBI, CIIOCOOCTBYET WHTETpallid OWOJOTMYECKUX 3HAHUHM € NpEeACTaBICHUSMH U3
JIpYyrux y4eOHBIX MPEAMETOB, B YAaCTHOCTH, (PU3MKH, XUMHHM U reorpaduu. Ha3BaHHBIE MOJIOKEHUS O
IpeJHa3HauYeHUH ydeOHoro mnpenmera «buonorus» cocTaBWIM OCHOBY JUIS OIpENeNIeHUs] MOJXOJI0B K
0TOOPY U CTPYKTYPUPOBAHUIO €r0 COAEPKaHUS, IIPEJCTABICHHOTO B IPOrpaMMe 1o OHOJIOTHH.

OT10op coaepkanus yuebHoro npeamera «buosorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C MO3UIMN
KYJIBTYpOCOOOPa3HOTO IMOJIX0/a, B COOTBETCTBUU C KOTOPHIM OOydaromvecs IOJDKHBI OCBOUTH 3HAHUS U
YMEHUS, 3HauuMble s (opMHpOBaHMS OOIIEH KyJIbTYPbI, OINpPEESAIONINe aJeKBaTHOE IOBEICHHUE
YeJoBeKa B OKPY)Karollel MpUpoJHON cpenie, BOCTpeOOBaHHbIE B MOBCEIHEBHON JKU3HU U NMPAKTHUECKOM
nearenbHocTH. Oco0oe MECTO B ATOM cHcTeMe 3HAHMH 3aHUMAIOT JIEMEHTHI COJIep KaHUs, KOTOPbIE CIyXKat



OCHOBOH il (DOPMUPOBAHMS IPEJICTABICHUA O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHE MHpa M
[IEHHOCTHBIX OPUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHU3AIMH OHOJIOTHYECKOTO 00pa30BaHMS.

CtpyKkTypHpOBaHHE COAEp)KaHUS y4eOHOTo MaTepuaia B Mporpamme Mo OMOJIOTHH OCYIIECTBICHO C
y4€TOM TNPHOPHUTETHOTO 3HAYCHHS 3HAHUKA OO0 OTIMYMTENBHBIX OCOOEHHOCTSX JKMBOM HPUPOIBI, O e
YPOBHEBON OpraHu3aluyd U 53BOJIOLUU. B COOTBETCTBMM € 3TUM B CTPYKType Y4eOHOro IpenMera
«buonorus» BbLAEIEHBI CIEAYIOLUIUE COAEpKaTeIbHbIE JIMHUU: «brosiorusa kak Hayka. MeToabl HayyHOTO
no3Hanusy, «KieTka kak onosornueckas cuctemay, «Opranusm Kak ouojoruyeckas cucrema», «Cucrema u
MHOT000pa3ue OPraHuYecKOro MHpay, «IBOJIOLUS KUBOW MPHUPOIBD», «IKOCHCTEMBI M TMPHUCYLIHNE UM
3aKOHOMEPHOCTI.

Lenp n3ydenus yuebnoro npeamera «buonorus» Ha 6a30BOM YpOBHE — OBIIJICHUE 00yJarOIUMHUCS
3HAaHUSIMH O CTPYKTYPHO-(YHKIIMOHAJIBHON OpPraHU3alMH XUBBIX CHCTEM PAa3HOTO paHTa W MpHOOpeTeHHe
YMEHHUH UCIOJb30BaTh 3TU 3HAHUS JUIA TPAMOTHBIX JIECTBUI B OTHOIIEHWH OOBEKTOB JKUBOW MPHUPOJIBI U
pELIeHUs Pa3INYHbIX )KU3HEHHBIX MPOOJIEM.

JlocTmkenue 1eiau n3ydeHus: yaeonoro npeamera «buosorus» Ha 6a30BOM ypOBHE 00€CTICUMBAETCS
pELICHHEM CIETYIOIINX 3a/1ay:

OCBOEHHE OOYYaIOLUIUMHUCS CUCTEMbl 3HAHMM O OMOJOTMYECKHX TEOpHUSAX, YUEHHUSX, 3aKOHaX,
3aKOHOMEPHOCTSX, THIOTEe3axX, MpaBUiaX, CIYKallUX OCHOBOW Ui (QOpPMHpPOBAHUS NPEACTABICHUH O
€CTECTBEHHO-HAYyYHON KapTHHE MHpa, O METOJaX HAy4yHOro II03HAHUS, CTPOEHUH, MHOTOOOpa3uu u
OCOOEHHOCTSIX UBBIX CHUCTEM Pa3HOTO YPOBHS OpraHM3aI[MH, BBLIAIOIINXCS OTKPBITHSX U COBPEMEHHBIX
HCCIIEIOBAHUSAX B OHOJIOTHH;

(dbopMupoBaHHe y 00y4aromUXCsl MO3HABATENIbHBIX, HHTEJUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IpOLIECCe aHalIM3a JaHHBIX O MYyTAX pa3BUTHUS B OWOJIOTMM HAyYHBIX B3IJISAOB, MJIEH M TOJIXOJOB K
M3YYEHHUIO KUBBIX CHUCTEM Pa3HOTO YPOBHS OpraHU3alNY;

CTaHOBJIEHHE Y oOyuaromuxcs o01el KyabTypbl, QyHKIHOHAIBHON I'PaMOTHOCTH, Pa3BUTHE YMEHUN
OOBSACHATH U OLICHUBATH SBJICHUS OKPY)KAIOIIEr0 MHpa KMBOM MPHUPOJbI HA OCHOBAHUU 3HAHUU M OIBITA,
MOJIyYE€HHBIX TPU U3Y4YE€HUU OMOJIOTUH;

¢dbopmupoBaHue y 00ydarolIUXCs YMEHUN WILIIOCTPUPOBATh 3HaUE€HUE OWOJIOTMYECKUX 3HAHWM B
MPAKTUYECKOW JIEATEIbHOCTH 4YEJIOBEKA, pa3BUTHUU COBPEMEHHBIX MEIUIMHCKUX TEXHOJOTHM H
arpoOMOTEXHOJIOTHA;

BOCIIUTaHHE YOEKIEHHOCTH B  BO3MOXHOCTH [O3HAHUS YEJIOBEKOM JKUBOW  MPUPOJIBI,
HEO0OXOIMMOCTH OEpeKHOTrO0 OTHOIICHUS K HeW, COOJMIOACHHUS STUYECKUX HOPM MpU MPOBEICHUU
OMOJIOTMYECKUX HCCIIE0BAHUN;

OCO3HAHHE LIEHHOCTU OWOJIOTMYECKUX 3HAHUUM JUI MOBBIIICHUS YPOBHS 3KOJOTHYECKON KYIBTYpBHI,
Ui GopMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MIpUMEHEHHE TPUOOPETEHHBIX 3HAHUNA U YMEHHI B MOBCEAHEBHOM XKHU3HU ISl OLEHKU MOCIEICTBUI
CBOEH NIeATeNbHOCTH MO OTHOILIECHUIO K OKpYXKaroleh cpene, COOCTBEHHOMY 370pOBbI0, 0OOCHOBAaHHUE U
cobmoienrne Mep porIakTUKH 32a00JI€BaHU.

B cucreme cpennero oOmero obpazoBanusi «buonorus», usydaemas Ha 0a30BOM YpOBHE, SIBISIETCS
00s3aTeNbHBIM y4eOHBIM MPEAMETOM, BXOJSIIMM B COCTaB MpeaMeTHoU obnactu «EcTecTBeHHO-Hay4yHbIE
MIPEAMETBD.

Jiia u3ydenust Ouosioruv Ha 6a30BOM ypOBHE cpeiHero ooiero oopazoBaHusi OTBOAUTCS 68 4acoB: B
10 wmacce — 34 wvaca (1 wac B Hememwo), B 11 kmacce — 34 wyaca (1 dYac B HeACH).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buosornss kak Hayka. CBsi3p OHONOTMM C OOIIECTBEHHBIMHM, TEXHUYECKUMHU U JAPYTHMHU
€CTeCTBEHHBIMHU HayKamH, (puiocoduel, 3STUKOH, FcTeTHKOW U mpaBoM. Ponb Ouosnoruu B opMupoBannn
COBPEMEHHOM HayyHOU KapTuHbI Mupa. CucTeMa OMOJOrMYECKUX HaYK.

Metonpl TO3HAHMUS JKUBOM Mpuponbl (HAOMIOAEHHE, HKCIEPUMEHT, OIMCAHME, W3MEpPEHUE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKAsk 00padOTKa JaHHBIX).

JdemoHcTpaumnu:

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

Tabnuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD.

JlabopaTopHble U NPAKTHYECKHE PA0OTHI:

[IpaxTueckas padora Ne 1. «cnonbp3oBaHue pa3aIUYHbIX METOJIOB MPHU U3YYEHUU OMOJIOTHUYECKUX
0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3aLMA.

Xusble cuctembl (OMOCHUCTEMBI) KaK IMpeaMeT u3ydeHus Ouosiornu. OTIuYMe >KUBBIX CHUCTEM OT
HEOPraHUYECKOW MPUPOJIbIL.

CpoiicTBa OuMoOCHUCTEM W HX pa3HooOpasue. YPOBHM OpraHu3alud OHMOCHCTEM: MOJIEKYJISPHBIH,
KJIETOYHBIN, TKAHEBBIN, OPTaHU3MEHHBIN, TOMYJISITHOHHO-BUIOBOM, SKOCUCTEMHBINA (OMOTE€OIIEHOTHUECKHHN),
ouochepHbIi.

JdemoncTpaumnu:

Tabmuip! u cxembl: « OCHOBHBIE MPU3HAKH KU3HWY, «YPOBHHU OPraHU3AIUN KUBOU TTPUPOIBD.

O6opynoBanue: moaens Moiekyasl JJHK.

Tema 3. XuMuYecKHUil COCTAaB U CTPOCHUE KJIETKH.

XHWMHYECKUHN COCTaB KJIETKH. XMMUYECKHUE 3JIEMEHTHI: MAKPO3JIEMEHThI, MUKPO3JIEMEHTHl. Bona n
MHHEpaJIbHBIE BEIIECTBA.

OyHKIMU BOJBI U MUHEpAIbHBIX BellecTB B KieTke. [lognep:kanrue ocMoTudeckoro 6anaxca.

benku. CoctaB u crpoeHune OenkoB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. HesameHumbie u
3aMEHHMMBbIE aMUHOKHUCIOTHl. AMMHOKUCIOTHBIM COCTaB. YPOBHH CTPYKTYpbl OEIKOBON MOJIEKYIIbI
(mepBuyHasi, BTOpPUYHAsA, TpPETUYHAsT M YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOMCTBA OEIKOB.
buonorndeckue GpyHKIIMU OCIKOB.

®epMeHThl — Ouosornyeckue karanuzatopbl. CTpoeHue ¢epMeHTa: akTUBHBIN LEHTp, CyOCTpaTHas
cnenuduanocts. Kodpepmentsl. Butamunsl. OTinunst epMEeHTOB OT HEOPraHUYECKUX KaTalu3aTOPOB.

VYrieBoapl: MOHOCaXapuabl (TJIFOK03a, pud03a U Ie30KCuprb03a), Aucaxapuapl (caxaposa, JakTo3a) u
MoJIMcaxapyuabl (Kpaxmall, TIIMKOTeH, eJUTi0i03a). buonornueckue (pyHKIMU YTIEBOAOB.

Jlununael: Tpurnuuepuabl, ¢ochonunuasl, crepounsl. [uapodunbHO-TUAPOGOOHBIE CBONCTBA.
buonorunueckue pynkiuu munuaos. CpaBHEHUE YTI€BOIOB, OCIKOB U JUIHI0B KaK HCTOYHUKOB YHEPTHH.

Hyxneunnossie kucnotsl: JJHK u PHK. HykneoTuasl — MOHOMEpBI HYKIIEMHOBBIX KUCIOT. CTpoeHue
u ¢pyukiun JJHK. Crpoenue u dynkuuu PHK. Bunst PHK. AT®: ctpoenue u QpyHKIuu.

Huronorus — Hayka o kieTke. Kierounas teopus — mpuMep B3auMMOACWUCTBUS HeH M (PakTOB B
Hay4YHOM MO3HAHUHU. MeTObl U3yUeHUS KIIETKH.

Knetka kak nenoctHas xuBas cuctema. OOme Npu3Haky KIETOK: 3aMKHYTasi HapykKHass MeMOpaHa,
moutekyisl JIHK kak renetndeckuii anmapar, cucrema cuHTe3a Oelika.

Tumns! kIeToK: 3ykapuoTHdeckas 1 npokapuornyeckas. OcoOOEHHOCTH CTPOEHUS MTPOKAPHOTHUECKON
kiaetku. Kierounas crteHka Oakrepuil. CTpoeHHE 3SyKapHOTHYECKON KieTkH. OCHOBHBIE OTIMYMS
pacTUTENbHON, )KUBOTHOM 1 TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAas CTEHKa, TJIMKOKAUKC, WX (QYyHKIUH.
[Tna3marnyeckass memOpaHna, e€ cBoiictBa u ¢yHkuuu. Llutormnasma u e€ opranouasl. OqHOMEMOpaHHbIE
opraHouasl kietku: OIIC, ammapar [onpmku, mm3ocombl. [lonmyaBTOHOMHBIE OpraHoMZbl KJIETKH:
MUTOXOHJPHUH, TUIacTUABL. [IporcxoxaeHne MUTOXOHAPUN U mactul. Buael mnactun. HememOpaHnHbIe
OpPraHoM/Ibl KJIETKH: pUOOCOMBI, KIETOYHBIN LIEHTP, HEHTPHOJIN, PECHUYKH, KI'YTUKH. DYHKIIUU OPraHOMJIOB
KJIETKU. BKIIroueHus.



Snpo — peryasTopHbli neHTp kietku. CTpoeHue sapa: saepHas 000JI0uKa, Kapuoria3Ma, XpOMaTHH,
SIIPBILIKO. XPOMOCOMBI.

TpaHCcnopT BELIECTB B KIETKE.

JdemoHcTpauuu:

[Moptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. [lneiinen, P. Bupxos, [Ix. Yorcon, ®@. Kpuk, M.
VYunkunc, P. ®pankinun, K. M. bap.

Huarpammsbl: «PacrpeneneHne XMMUYECKMX JJIEMEHTOB B HEXUBOW mHpupojie», «PacmnpeneneHue
XUMHUYECKUX DJIEMEHTOB B KHBOU MPUPOJIEN.

Tabmumer u cxembl: «llepuoamueckass TabnwIa XUMUYECKHX 3JIeMEHTOB», «CTpOeHHUE MOJICKYITbI
BOJb», «bmocuHTe3 Oenmka», «CTpoeHne MoyeKyibl Oenka», «CtpoeHue ¢epMeHTay, «HykienHOBbIC
kucnotsl. JIHK», «Crpoenune monexynsl AT®», «CrpoeHne 3yKapuOTHUECKOM KieTKn», «CTpoeHue
XKUBOTHOM KJIEeTKNW», «CTpoeHue pacTUTEIbHON KIeTKn», «CTpoeHHE MNPOKAPUOTHUYECKON KIETKU,
«CtpoeHue sipa KIETKW», «YTIeBOAb, «JIunuapm.

O0opynoBaHue: CBETOBOM MUKPOCKOI, 000pYyJOBaHUE /Il MPOBEACHUS HAOMIOACHUHN, U3MEPEHUH,
AKCIIEPUMEHTOB, MUKPOIIPENapaThl PaCTUTENIBHBIX, )KUBOTHBIX U OaKTepUATbHBIX KIETOK.

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

JlaboparopHass pabota Ne 1. «3yueHune KaTaJuTHUYECKOW aKTUBHOCTU ()EPMEHTOB (Ha IpuUMepe
aMuIIa3bl WM KaTajasbl)».

JlabopaTtopHast pabota Ne 2. «/3ydeHne cTpoeHUs KIETOK PACTCHH, KHUBOTHBIX M OaKTepuil MO
MHKPOCKOTIOM Ha TOTOBBIX MHKpOTIpETiapaTax U UX OMHCAHHUEY.

Tema 4. /KuzHeaesiTeJIbHOCTh KIETKH.

OOmeH BemiecTB, WJIM MeTa00JU3M. ACCUMUIANNA (TJTACTUYSCKUNA OOMEH) W JAMCCHUMIIISIINS
(pHepreTuyeckuii 0OOMEH) — JIB€ CTOPOHBI €IMHOrO Mporecca Meradonm3Ma. Poiib 3aKOHOB COXpaHEHUS
BEIIIECTB M SHEPTUH B IOHUMaHUHN METab0IU3Ma.

Tumner oOMeHa BemiecTB: aBTOTPO(HBINA U TeTepoTpodHbIA. Ponb ¢pepMeHTOB B OOMEHE BEIIECTB U
MIPEBPAILICHUH SHEPTUU B KIIETKE.

dotocunrte3. CBeroBas U TeMHOBas (daszpl porocuHTe3a. Peaknum ¢orocuuTeza. DhHEKTUBHOCTH
(dboTocuHTe3a. 3HaueHne (OTOCHMHTE3a IS KU3HHM Ha 3emiie. BiusHue ycioBuil cpeapl Ha (OTOCHHTE3 U
CHOCOObI OBBIIICHHSI €70 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMmocuHTe3. XeMOCHHTE3UPYIOINUe OaKTeprn. 3HAUCHUE XEMOCUHTE3a JIJIs )KU3HH Ha 3eMIIe.

DHepreTuyeckuii oOMeH B KieTke. PaciiernyieHue BeIIEeCTB, BBbIAEICHHE W aKKyMYJIUPOBaHHE
SHEPruu B KIIETKE. JTambl SHEpreTudeckoro ooMena. I'nmukonu3. bpoxkenue u ero Bunbsl. Kucnopognoe
OKHCJIGHHe, WKW KjieToyHoe japixanue. OxwucinurenbHoe ¢docopunupoBanue. IHPEKTUBHOCTh
SHEPreTHYECcKOro oOMeHa.

Peakiun marpuyHoro cuHTte3a. I'eHernueckas wHbopmarmsa u JIHK. Peanuzanus renernyeckoi
nHpopManuu B KieTke. ['eHeTHYeCKUi KOJ M ero cBoWcTBa. TpaHCKpumuus — MarpuuHblii cuHTe3 PHK.
Tpancnsmus — O6uocunTe3 Oenka. Dransl TpaHcnauuud. KonupoBanue amuHOKUCHOT. Ponb pubocom B
OouocuHTe3e Oenka.

Heknetounsie ¢opmbl xu3Hu — Bupychl. Hctopusi oTkpbiTus BupycoB (. WM. MBanoBckwuii).
Oco0eHHOCTH CTPOCHHUS W KU3HEHHOTro IMKiIa BUpycoB. baktepuodaru. bone3nu pacteHui, )KUBOTHBIX U
YeloBeKa, BbI3bIBacMble BHpycamu. Bupyc mmmyHonedunura uyenoeka (BIY) — Bo3doyaurens CIIM/la.
OOpaTHas TpaHCKpWUNIHMs, peBepraza W wuHTerpasza. IIpodunaktuka pacmpocTpaHeHHs BHPYCHBIX
3a00JIeBaHUIA.

JdeMoHcTpanum:

[Moptpetsr: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupszes.

Tabmumer u cxembl: «Tunel muTanus», «Metabonuszm», «MHUTOXOHIPUSY, «DHEPreTHUECKUN
obMen», «Xnopornact», «Potocunte3», «Crpoenune JIHK», «CtpoeHue u (QyHKIIMOHHpPOBAHHE TEHA,
«Cunre3 Oenkay, «['eHernyeckuit kom», «Bupycw», «bakrepuodarm», «CTpoeHHe U >KU3HEHHBIA ITUKI
Bupyca CIINa, 6akrepuodaray, «Pemmuxanus JJHK».

Ob6opynoBanue: moaenu-aniumkanuu «Ynsoenue JJHK u Tpanckpunuus», «buocuHte3 Oemkan,
«CTpoeHue KieTku», Mojienb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KrneTouHslit 1K, WK )KU3HEHHBIA MK Ki1eTku. MaTepdasza u murto3. [Iporeccsl, mporekaromue B
untepdaze. Perummkanus — peaknus marpuuynoro cuute3a JIHK. Crtpoenue xpomMocoMm. XpOMOCOMHBIIM



Habop — Kapuotum. /IUNMIOWIHBIN W TarIOUIHBIA XpPOMOCOMHBIE HAO0OpBl. Xpomatuasl. LluTonornyeckue
OCHOBBI PA3MHOXEHUS U UHIUBUIYAJIbHOTO PA3BUTHSI OPTaHKU3MOB.

Henenue xietku — muto3. Ctaauu mutosa. Ilponeccel, mpoucxoasiiye Ha pa3HbIX CTaAUAX MUTO3A.
buonornueckuii CMbICII MUTO3A.

[Iporpammupyemasi Tbeb KJIETKH — aromnTo3.

@opMbI pPa3MHOXKEHHS OPraHU3MOB: OECII0NIoe U 1M0JI0BOE. Buabl 6ecrosioro pa3sMHOKEHUS: AeJICHUE
HAaJBOE, IIOYKOBAHME OJHO- U MHOTOKJIETOYHBIX, CHOpPOOOpa30BaHKE, BEr€TATUBHOE PA3MHOXKECHHE.
HckyccTBeHHOE KIIOHMPOBAHUE OPraHU3MOB, €10 3HAUEHUE JJISl CEJIEKIIUH.

[TonoBoe pazMHOXKEHUE, €70 OTIIMYUSA OT OECIOIOTrO.

Meiios. Craguu Mmeiio3a. Ilporecchl, mpoucxoadmue Ha cTaausx meiosa. [loBegenne xpomocom B
Meno3se. KpoccrnHrosep. bruosmornueckuii CMbICI M 3HaYEHUE MEH03a.

I'ameTorenes — mporecc 00pa30BaHUs MOJOBBIX KIETOK y KUBOTHBIX. [10JIOBBIE Kee3bl: CEMEHHUKU
n suyHukd. OOpa3oBaHME W PA3BUTHUE TIOJOBBIX KIETOK — TameT (CrnepMaTo30u]l, SIMICKIeTKa) —
criepMarorese3 1 oBoreHe3. OCOOEHHOCTH CTPOEHHUS SIMIIEKIETOK M CIepMaro3ouaoB. OII0J0TBOPEHUE.
[TapTenorenes.

WnnuBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpUOHalbHOE pa3BUTHE (IMOpHOreHe3). OTambl
SMOpPHOHAJILHOTO Pa3BUTUS Yy MO3BOHOYHBIX JKMBOTHBIX: JpOOJEHHE, TacTpyJslus, OpraHoreHes.
[TocTamOpHoHanbHOE pa3BuTHe. TUIBI TOCTIMOPHOHATIBHOTO Pa3BUTHS: MPAMOE, HENPSIMOE (JIMYMHOYHOE).
Brustaue cpensl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CTIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC YPOICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOEHUE CEMEHH, CTaIUU Pa3BUTHS.

JdemoncTpauunu:

Tabnuib! u cxembl: «POpMBI PAa3MHOKEHUST OPTaHU3MOBY, «J|BOWHOE OTUIOJOTBOPEHUE Y IIBETKOBBIX
pacTeHuii», «BereraTuBHOE pa3MHOXKEHUE PACTCHUIY, «Jlenenne kineTku OakTepuit», «CTpOCHHE MOJIOBBIX
KIeToK», «CTpoeHue XpomocoMbl», «Knetounslid mmkmy, «Pemmukanus JIHK», «Mwuto3», «Meio3y,
«IIpssmoe m HempsiMoe pa3BUTHE», «l'ameToreHe3 y MIIEKONMMUTAIONMX M YeJIOBEKa», «OCHOBHbBIE CTaauuU
OHTOTEHE3a».

O6opynoBaHue: MUKPOCKOII, MUKpoTIpenapathl «CrepMaTo30HIbl MICKOTTUTAIONIETOY, «SIHIeKIeTKa
MJIEKONIUTAOIIEr0», «KapnoknHe3 B KIIETKaX KOpEIIKa JIyKa», MarHUTHas MOJENb-aluiukanus «/lenenue
kietkn», Mmoaenb JJHK, monens meTada3HOM XpOMOCOMBI.

JlaGopaTopHble M IpaKTH4YecKue padoThbi:

JlaboparopHas padota Ne 3. «HabmroneHne MuTo3a B KIETKaX KOHYMKA KOPEUIKa JIyKa Ha TOTOBBIX
MHKpOIIpernaparax.

Jlaboparopnas padota Ne 4. «M3ydyeHue cTpoeHus MOJIOBBIX KIETOK HAa TOTOBBIX MUKpOIMpenapaTax».

Tema 6. HacjieacTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenver u 3amaun reHeTuku. McTopus pa3BuTHs reHeTUKU. Poyib LUTOJNIOTHH W 3MOpPHUOJIOTUU B
CTaHOBJICHUU TeHETHKU. Bkian poccuiickux u 3apyOexHbIX YYEHBIX B Pa3BUTHE TE€HETUKU. MeTojbl
reHeTUKH  (TUOpUIOJIOTUYECKUHM,  HUUTONEHETHYECKUH,  MOJIEKYIsIpHO-TeHeThyeckuii).  OCHOBHBbIE
TF€HETUYECKUE MOHATUA. ['eHeTnuecKass CHMBOJIMKA, UCIIOJIb3yEeMasl B CXeMaX CKpeLMBaHUM.

3aKOHOMEPHOCTH HAacClIeJIOBaHMs TMPU3HAKOB, ycTaHOBIeHHble [. Menaenem. MoHoruGpumaHoe
CKpelllMBaHHe. 3aKOH eIUHO00pa3usi TMOpUIOB MepBoro mokojieHus. [IpaBuino goMuHUpOBaHUS. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unctotel ramert. [loHOE M HENOJIHOE JOMUHUPOBAHUE.

JluruOpuaHoe cKpeluBaHue. 3aKOH HE3aBUCHUMOIO HacCleJoBaHMs MpHU3HAKOB. LlutoreHernueckue
OCHOBBI TUTHOPHIHOTO CKpeUIMBaHUs. AHAIM3UPYIOIIee CKpellrBanue. Vcrnonb30BaHne aHATU3UPYIOIIETO
CKpEIIMBAaHUS JUTsl ONIPEICIICHUs TeHOTUTIA 0COOU.

CuerieHHoe HacnefoBaHue mnpusHakoB. Pabota T. MopraHa mo CIEINIEHHOMY HaclleJJOBaHHIO
reHoB. Hapylienue crenienus TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpOMOCOMHAsI TEOPUS HACIEICTBEHHOCTH. [ eHeTHUeCKre KapThl.

I'enetnka mnona. XpoOMOCOMHOE OIpEAeNieHHE TMoja. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['omorametHsle U rereporaMeTHble opraiu3Mel. HacinenoBanue npru3HakoB, CUEIJIEHHBIX C TIOJIOM.

N3menunBocTh. BuUIBI M3MEHUMBOCTU: HEHACHEACTBEHHAs W HacleACTBEeHHasd. Ponb cpenbl B
HEHACJICJICTBEHHOW M3MEHUYUBOCTH. XapaKTepUCTHKA MOJIU(MUKAIMOHHOW M3MEHUYMBOCTHU. BapuarmoHHBIH
psn ¥ BapuanmoHHas kpuBas. Hopma peakuuu npuszHaka. KonmuecTBeHHbIE U KaUECTBEHHBIE MPU3HAKU U UX
HOopMa peakiuu. CBoiicTBa MOAU(PUKAIIMOHHOW N3MEHYHUBOCTH.



HacnencTBenHasi, Wiy T€HOTUIIMYECKAss, M3MEHYMBOCTh. KoMOWHATHBHAS W3MEHUMBOCTh. Meiio3 1
MOJIOBOM  TPOIECC — OCHOBAa KOMOWHATUBHOW W3MEHYMBOCTU. MyTallMOHHAS  W3MEHYHUBOCTD.
Knaccugukanus MmyTanuii: TeHHBIE, XpPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MPUYUHBI MyTalluid. MyTareHHbIe
(akTopbl. 3aKOH TOMOJIOTUYECKHX PSIOB B HACJIEACTBEHHOW n3MeHnunBoctu H. 1. BaBuona.

BuesigepHas HacneCTBEHHOCTh U U3MEHUYUBOCTb.

I'enetuka 4yemoBeka. Kapuorun uenoBexka. (OCHOBHBIE METOJbl T'€HETUKH  YEJIOBEKa:
TeHEATOTMYEeCKHA, ONM3HENOBBIH, IUTOTCHETHUECKUH, OMOXUMHYECKUH, MOJEKYIIPHO-TEHETHIECKUN.
CoBpeMeHHOe onpe/ieJIeHUEe TeHOTUIIA: TIOJTHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUITHPOBAHUE, B TOM YHCIIE C
nomomneto [IIP-ananu3a. HacnencTBeHHble 3a00jeBaHUS 4YElIOBEKA: TI'eHHBIC O00JIe3HH, OOJIE3HH C
HACJICJICTBEHHOUW TPEPacIOIOKEHHOCThIO, XPOMOCOMHBIE Oo0je3Hu. Comarnueckue W TeHEpaTHUBHBIC
myranud. CTBOJIOBBIC KJICTKH. [IpUHIUIBI 370pOBOTO 00pa3a JKWU3HU, TUATHOCTHKHU, MPOMUIAKTHKA W
JICYCHUS TEHETUYECKHX OoJie3Held. MeIMKO-TeHEeTHYeCKOe KOHCYIbTHPOBAaHUE. 3HAYCHHE MEIUIIUHCKOMN
TE€HETUKH B TIPEIOTBPAILICHUH U JICYCHUH T€HETUUECKUX 3a00JIeBaHUH YelloBeKa.

JdemoHncTpaumnu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepuxon, H. B. Tumodees-Pecorckuii,
H. W. BaBunos.

Tabmuubl 1 cxembl: «MOHOTHOPUIHOE CKpEIIMBAHUE M €ro IIUTOTeHETHYECKas OCHOBa», «3aKOH
paCHICTUICHHUS U €T0 IIUTOTeHEeTUYECKass OCHOBA», «3aKOH YHUCTOTHI TaMeTy, «JlUruOpuIHOE CKpENIMBaHUEY,
«lIuTosmorNYecKie OCHOBBI JUTHOPUIHOTO CKpEIIMBaHus», «Meio3», «B3auMomelcTBue amienbHBIX
reHOBY, «[ eHeTHYeCKrne KapThl PacTCHHM, )KMBOTHBIX U YeJIOBEKa», «[ eHeTHKa mojay, «3aKOHOMEPHOCTH
HacJeI0BaHUs, CIEIJICHHOTO C ToJioM», «KapuoTHIbl YeloBeKa W JKUBOTHBIX», «BUIBI M3MEHYUBOCTHY,
«MomudukarmonHass HW3MEHUYMBOCTH», «HacmemoBanue pesyc-paktopa», «['€HeTHKa TpyII KpPOBWY,
«MyTarnmoHHass U3MEHYHUBOCTHY.

O6opynoBanue: MO/IeITH-aNTUTAKAITAN «MoHnorubpuaHOe CKpEITUBaHUEY, «Henomnnoe
JOMHHUpOBaHUe», «/lurubpunnoe ckpemubanuey, «Ilepekpéct XxpoMocom», MUKPOCKON U MUKpOTIpenapar
«/Ipo3oduna» (Hopma, MyTaruu GOPMBI KPBIIILEB U OKPACKU TeJa), repdapuii «I"'opox moCeBHOM.

JlaGopaTopHble M IpaKTH4YecKue padoThbi:

JlaGopatopnass pabora Ne 5. «M3yueHue pe3ylbTaTOB MOHOTHOPHUIHOTO € JUTHOPHUIHOTO
CKpEILMBAaHUS Y IPpO30(UIIbI HA TOTOBBIX MUKpOMpEnapaTax».

JlaGopatopnas pabota Ne 6. «M3ydenne MoauPUKATMOHHONW W3MEHYMBOCTH, IOCTPOCHUE
BAPUALIMOHHOTO PsJa U BapUALMOHHON KPUBOI».

JlaboparopHas pabota Ne 7. «AHanu3 myranuil y Apo30¢Guiibl Ha TOTOBBIX MUKPOIIpEnapaTaxy.

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

Tema 7. Cenexuusi opranuzmoB. OCHOBbI OMOTEXHOJIOTHH.

Ceneknus Kak HayKa M Mpoluecc. 3aposKJIeHHE CeNeKIMU U joMecTukamusa. Ydyenue H. M. BaBuiiosa
0 LIEHTPAX MPOUCXOKJICHUS U MHOTOOOpa3us KyIbTYpPHBIX pacTeHUl. L[eHTpbl MPOUCXOXKIACHUS JOMAITHUX
XKUBOTHBIX. COpT, MOpOIa, ITAMM.

CoBpeMeHHbIE METOBI CelIeKIIMU. MaccoBbIil U MHAUBUAYAIBHBIN OTOOPHI B CENEKUUN PACTEHUI U
KUBOTHBIX. OIleHKa JKCTepbepa. BIM3KOPOJICTBEHHOE CKpellMBaHUe — WHOpUAMHT. Ywucras ITUHUS.
CkpemuBanue 4ucThiX JuHMA. [etepo3uc, wnum rubpuaHas cuia. HepoacTBeHHOe CKpelIuBaHHE —
ayropuaunr. OtaanéHHas ruOpuau3anuss u e€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 M IOJIyudeHUeE
MOJMIUIONJOB. JIOCTHXKEHUS CENeKIUN PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak OTpacip  MPOU3BOACTBA. ['€HHas WHXKEHepus. OTamlbl  CO3JaHUs
pexomOunantHoit [IHK u Tpancrenneix opranm3moB. Kierounas umkeHepus. KiieTouHble KyNbTYpBHI.
MuKkpoKIIOHaIbHOE pa3MHOKEHHE pacTeHui. KnonupoBanue BBICOKOTIPOYKTUBHBIX
CENIbCKOXO3SUCTBEHHBIX OPraHU3MOB. ODKOJOTrHYeckue M dTudeckue mnpoodimembl. MO — reneTnuecku
MOAU(PHUIIMPOBAHHBIE OPTAHU3MBI.

JleMoHCTpanyu:

IToptpersr: H. U. Basuios, U. B. Muuypun, I'. 1. Kapneuenko, M. @. l1BaHoB.

Tabnumer 1 cxembl: kapta «LIeHTpBI MPOMCXOXKIEHUS M MHOTO0Opa3usl KYJIbTYPHBIX PacTEHUI,
«[lopoapl JOMAIIHUX KUBOTHBIX», «CopTa KYJIBTYPHBIX pacTeHui», «OtmanéHHas TUOpUAM3ALIHIY,
«Pabotel akamemuka M. @. HBanoBay, «[lomumnonaus», «OO0bekThl OuorexHomorum», «Kmetounsie
KyJIbTYpbI U KJIOHUpOBaHUE», «KOHCTpyrpOBaHUE U MEPEHOC T€HOB, XPOMOCOM.



O6opynoBaHue: MYISDKU IJIOJIOB M KOPHEIUIOAOB JUKUX (OPM M KYIbTYPHBIX COPTOB PACTCHHIA,
repOapuii «CelbCKOX035HCTBEHHBIC PACTCHUSD.

JlabopaTopHble U NPAKTHYECKHE PA0OThI:

Okckypeusi «OCHOBHBIE METOABl W JIOCTHKEHHUS CEJIEKIMHU PACTEeHUH M IKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIINIO, IUIEMEHHYI0 ()epMy, COPTOMCIBITATEIbHBIA Y4aCTOK, B TEIUIMYHOE XO3SICTBO,
71a00paTOPHIO arPOYHUBEPCUTETA HITM HAYYHOTO LIEHTPA)».

JlabopaTopHbI€ OIBITHI OLIECHUBAHUIO HE TIOJICHKAT.

[UDIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA IIPOTPAMMBI 110 BUOJIOTUN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

CornacHo ®I'OC COOQO, ycraHaBnuBaroTCsl TpeOOBaHUS K pe3ysbTaTaM OCBOEHHS 00ydarolIUMUCS
MpOrpaMM CpeJHETo O0IIero 00pa3oBaHus: TMYHOCTHBIM, METANIPEAMETHBIM U TTPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType JNUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS Mpeamera «BHONOTHA» BBIJICICHBI CIEAYIOIHE
COCTABJISIFOIIIME: OCO3HAHHE OOYYAIONUMHMCS POCCHHCKOW TPa)KTaHCKOW HWICHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOTIPENICIICHUIO, HATMYHE MOTHBAIMM K OOYYCHHIO OMOJIOTHH,
[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHHX YOCKICHHH JHUYHOCTH Ha OCHOBE KIIOYEBBIX IIEHHOCTEH M
HUCTOPUYECKUX TPAIUIMN Pa3BUTHs OMOJOTMYECKOTO 3HAHHS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIINXCS
PYKOBOJICTBOBATHCSI B CBOCH JESITEILHOCTH [IEHHOCTHO-CMBICIOBBIMU YCTAHOBKAMH, MPHUCYIIMMHU CHCTEME
OMOJIOTUYECKOTO 00pa30BaHMs, HAMYUE YKOJIOTUYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH CTaBHUThH IICITH H
CTPOMTH KU3HECHHBIC TUIAHBI.

JIMYHOCTHBIE pe3yabTaThl OCBOCHHUs TpeaMera «BHOOTHS» MOCTUTaroTCS B €IMHCTBE YYEOHOW U
BOCIIMTATEIILHOW JIEATEILHOCTH B COOTBETCTBUHM C TPAJAUIIUOHHBIMH POCCHHCKHMH COIMOKYJIBTYPHBIMHU,
HUCTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, IIPUHATHIMH B OOIIECTBE MTPABHJIAMH U HOPMaMH
MOBEJICHUSI M CHOCOOCTBYIOT IPOIIECCAM CAaMOTIO3HAHUS, CAMOBOCIIMTAHHS W CaMOPa3BUTHS, Pa3BUTH
BHYTPEHHEH MO3UIMH JIMYHOCTH, MATPHOTU3MA, YBRKCHHUS K 3aKOHY W MPABOMNOPSJIKY, YEJIOBEKY Tpylna H
CTapiieMy IOKOJCHHIO, B3aUMHOTO YBRXKEHHsI, OCPEKHOTO OTHOIICHUS K KYyJIbTYPHOMY HACIEAUI0 W
TpaIUIMsIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepariiu, Npupoe U OKpyKarmiei cperne.

JIMuHOCTHBIE pPE3yJIbTaThl OCBOCHHUS Y4eOHOro mnpenMmeTa «bHOJIOTHS» TOJDKHBI OTpa)kaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJICTBOBATHCS CPOPMUPOBAHHOW BHYTPCHHEW IMO3HIIUECH
JMYHOCTH, CUCTEMOU IIEHHOCTHBIX OPHEHTAIIMI, TO3UTHBHBIX BHYTPEHHUX YOCKICHUH, COOTBETCTBYIOIIUX
TPAaIUIIMOHHBIM IICHHOCTSIM POCCHHCKOTO OOIIEeCTBa, pACIIMPCHUE J>KU3HEHHOTO OIBbITa M ONbITA
JESTEIBPHOCTH B TPOIIECCE pear3allid OCHOBHBIX HAIPAaBJICHUI BOCIUTATEIBHON ICATEIBHOCTH, B TOM
YHCJIC B YaCTH:

1) rpaKIaHCKOro BOCIIHTAHUS:

C(OPMHUPOBAHHOCTh TPAKIAHCKOH MO3UITMH 00y4arOIIErocs Kak akTHBHOTO M OTBETCTBEHHOTO WICHA
POCCUICKOTO O0IIIeCTBa;

0CO3HAHHE CBOMX KOHCTHTYIIMOHHBIX TPaB ¥ 003aHHOCTEH, YBaKEHHE 3aKOHA M ITPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOIH TBOPUECKOH NIESITENBHOCTH NMPU CO3AaHUH yY€OHBIX MPOEKTOB, PEIICHUH
y4eOHBIX M MMO3HABATEIBHBIX 3a71a4, BHITIOJTHEHUH OMOJOTHYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTB ONPEIENATH COOCTBEHHYIO TIO3HIIUIO IT0 OTHOIICHHUIO K SBJICHHSIM COBPEMEHHOM KH3HU
U OOBICHATD €€;

YMEHHE YYUTHIBATh B CBOMX JICHCTBUSAX HEOOXOIUMOCTh KOHCTPYKTUBHOTO B3aUMOEHCTBHUS JFO/ICH
C pa3HBIMHU YOCXKJICHUSAMU, KYJIbTYPHBIMHU IICHHOCTSIMHU M COIIMATBHBIM MOJIOKCHUEM;

TOTOBHOCTH K COTPYAHHUYECTBY B IPOIIECCE COBMECTHOTO BBHITIOIIHEHHS Y4eOHBIX, TO3HABATEIBHBIX H
UCCIIEIOBATENBCKHX 3a/1a4, YBAKUTEILHOTO OTHOILICHHS K MHEHHUIO OTIIIOHEHTOB MPH 00CYXJICHUU CIIOPHBIX
BOIIPOCOB OMOJIOTMYECKOTO COJICPIKAHHMS;

TOTOBHOCTh K TYMaHHTAPHOH U BOJIOHTEPCKOU JESTEIBHOCTH;

2) naTPpHOTHYECKOI0 BOCIIUTAHMS:



c(hOPMHUPOBAHHOCTh POCCUUCKON TPaXKTAHCKOW HIICHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K CBOEMY
HapOoJy, YyBCTBA OTBETCTBEHHOCTH nepes PoauMHON, ropaocTH 3a CBOM Kpai, cBOXO PoauHy, CBOW SI3BIK U
KYJIbTYpY, IPOILIOE U HACTOSIIEE MHOTOHAIIMOHAILHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOIIICHHUE K MPUPOJHOMY HACIEIUIO U MAMSITHUKAM MPUPOJbI, JOCTUX)EHUIM Poccun
B HAayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OIIEHUBATh BKJIAQJ POCCHUICKUX YYEHBIX B CTAHOBJICHHE W pPa3BUTHE OHOJIOTHH,
MMOHMMAaHMs 3HAYCHUS OMOJIOTMM B TIO3HAHWU 3aKOHOB TPHUPOIbI, B JKU3HU YEJOBEKA M COBPEMEHHOIO
00IIIeCTBA;

uaeiHass yOexJIEHHOCTh, TOTOBHOCTh K CIY)KCHHIO M 3amuTe OTedecTBa, OTBETCTBEHHOCTH 32 €r0
cyas0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(hOopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO ITOBEICHHUS;

CIIOCOOHOCTh OIIEHHMBATh CUTYallMI0O W TPUHUMATh OCO3HAHHBIE pPEHICHUs, OPHEHTUPYSACHh Ha
MOpPaJTbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMUBOTO OYAYIIIETO;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJUTENSM, CO3JaHUI0O CEMbH HAa OCHOBE OCO3HAHHOTO
MPUHATUA LIEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUU € TpaaulUsIMU Hapo 10B Poccuuy;

4) 3cTeTMYEeCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYAs SCTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUYECTBA,
CropTa, TpyzAa, OOIIECTBEHHBIX OTHOIICHHIA,

MMOHUMAaHHE SMOITMOHAIBPHOTO BO3CHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHUIO B Pa3HBIX BHUAAX HCKYCCTBA, CTPEMJICHUE MPOSBIATH KadecTBa
TBOPUYECKOMN JTMYHOCTH;

5) ¢usnyeckoro BocnUTaHUSA, (GOPMHMPOBAHHMS KYJbTYPbl 3A0POBbSI W 3IMOIMOHAJILHOIO
0J1aronmoJryyms:

MMOHMMAHWE © peaju3amus 3J0pPOBOro H Oe3omacHOro obpasza >KM3HU (3I0pOBOE THUTaHUE,
coOroieHNe TUTUEHUYECKUX MPaBUI U HOPM, cOaTaHCUPOBAHHBIN PEXKUM 3aHATUNA U OTAbIXA, PEryJspHas
(u3uvecKass aKTUBHOCTh), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHHUS K COOCTBEHHOMY
(bu3NYecKOMY U IICUXUYECKOMY 37J0POBBIO;

MOHMMAaHHE IIEHHOCTH MpPaBWJI HHIUBUIYATbHOTO W KOJUIEKTHBHOTO O€30MacHOrO MOBEIEHUS B
CUTYALMSX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHUE TMOCIEACTBUIM U HEMPUSITHUS BPEAHBIX MPUBBIUEK (YIMOTPEOICHUS aJIKOTOJsl, HAPKOTUKOB,
KypeHHs1);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHKE IIEHHOCTH MacTepCcTBa, TPY101t00ue;

FOTOBHOCTh K AaKTHBHOM JE€ATEIBbHOCTH TEXHOJIOTMUYECKOM W COLMAIbHOM HAalpaBJICHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHATH TAKYIO IEATEIbHOCTS;

MHTEPEC K pa3iuuHbIM chepaM npodecCHOHANBHON NesTeNbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIN
BBIOOp Oymymieit mpodeccuu u peann30BbIBaTh COOCTBEHHbBIE )KU3HEHHbIE TUIAHBI,

TOTOBHOCTh U CLIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPa30BAHUIO HA IPOTSHKEHUH BCEH KU3HU;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

HKOJIOTHUECKHU I1eJIeCO00pa3HOe OTHOLIEHHE K MPUPOJIE KaK UCTOUYHUKY JKU3HHU Ha 3emiie, OCHOBE e&
CYILECTBOBAHUS;

MOBBIIIEHUE YPOBHS KOJOTHYECKON KYIbTYphl: MPUOOPETEHHE OTbITA MIIAHUPOBAHUS TIOCTYIIKOB U
OIIEHKH UX BO3MOXHBIX TIOCJIEJICTBUNA JIJIs1 OKPY>KAIOLIEH Cpeibl;

OCO3HaHHKE TTI00aTHHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM U MMyTei UX pelIeHHUs,;

CIOCOOHOCTh HCIOJB30BaTh MPHOOpETaeMble MPHU W3YUYCHUU OWMOJIOTHHM 3HAHWS W YMEHUS NpU
penieHun mpooIeM, CBA3aHHBIX ¢ pallMOHAIBLHBIM MPUPOIOTNOIb30BaHUEM (COOMIOICHIE TTPABHII TOBEACHUS
B NPUPOJIE, HAMPABICHHBIX Ha COXPAaHEHUE PABHOBECHUS B HKOCUCTEMAX, OXPAaHY BHUJIOB, 3KOCHCTEM,
ouochepsi);

AKTUBHOE HENpPUATHE ACHCTBUM, MPUHOCSIIIMX BpEJ OKpYXKaIolled NPUPOJHON Cpele, yMEHHE
MPOTHO3UPOBATh HEONArONPHUSATHBIE HSKOJIOTHUECKHE TMOCIEACTBUS MPEANPUHUMAEMbBIX JCUCTBUNA H
MpeA0TBPALLATh UX;



HaJIMYUE€ Pa3BUTOrO HKOJIOTMYECKOTO MBILIEHMS], 3KOJOTHYECKOW KYJIbTYpBI, OIbITa AEATEIbHOCTU
9KOJIOTMYECKOM HAIpaBJIEHHOCTH, YMEHUSI pYKOBOJCTBOBATHCS UMHU B [103HABATEIbHON, KOMMYHUKATUBHOU
U COLMAJIBHOW IIPAKTUKE, TOTOBHOCTU K YYAaCTHIO B IIPAKTUYECKOM JEATEIBHOCTH SKOJOTMYECKOU
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHMUSL:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U
00IIeCTBEHHOH NPAaKTUKH, OCHOBAHHOTO Ha JIMAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa
B [IOJIUKYJIBTYPHOM MUDE;

COBEPUICHCTBOBAHUE SI3bIKOBOM M YUTATEJIbCKOM KYJIBTYpbl KaK CPEJICTBA B3aUMOJEHCTBUS MEX]Y
JIIOJIbMU U NTO3HAHUS MUPA;

MOHUMaHHe crielu(puKr OMOJIOTHH KaK HAyKH, OCO3HAHUSA €€ poiid B (POPMHUPOBAHUH PAIIMOHAIEHOTO
HAay4yHOTO MBILIUICHUS, CO3JAHUU LEJIOCTHOIO IPEACTaBICHUS OO0 OKPYKAIOLIEM MHUpPE KaK O €IUHCTBE
MPUPO/IbI, 4YEJIOBEKa W 0OIlecTBa, B IMO3HAHWU MPHUPOAHBIX 3aKOHOMEPHOCTEH M pelIeHHu Mpoliem
COXpPaHEHHUS MPUPOJIHOTO PABHOBECHUS;

yOEKAEHHOCTh B 3HAYMMOCTH OHWOJIOTHUM JJISi COBPEMEHHOW IMBWJIM3AIMU: O0OECIIEYeHHs] HOBOTO
YPOBHS Pa3BUTHUSI MEIULUHBI, CO3JaHUE NEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX pellaTh PECYpCHBIE
npoOieMbl pa3BUTUSI YEJIOBEYECTBA, MOMCKAa IMyTeH BBIXOJA W3 TJIOOANBbHBIX AKOJIOTMYECKUX MpPoOiIeM U
obecrnieyeHus nepexoaa K ycToH4MBOMY pa3BUTHIO, PALlMOHAIIBHOMY MCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB
1 (OPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHUH OMOJIOTUYECKUX 3HAHUHM B LEJSX MOBBIIIEHUS OOIIeH KyJIbTypHl,
€CTECTBEHHO-HAyYHON I'PaMOTHOCTH, KaK COCTaBHOM 4acTH (PyHKIIMOHAJILHOM T'PaMOTHOCTH O0y4aroluxcs,
dhopmMupyeMoi TIpu U3y4eHUU ONOJIOTHH;

MMOHMMAaHHE CYIIHOCTU METOJOB MO3HAHHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH
UCIOJIb30BaTh TMOJy4YaeMble 3HAHMS Ui aHalu3a M OOBSICHEHMs SBJICHHM OKpYXKaIIIEro MHpa H
MIPOUCXOAIINX B HEM U3MEHEHU, yMEHHE JieJlaTh 000CHOBaHHbIE 3aKIIOYCHHS] HA OCHOBE HayYHBIX (DaKTOB
Y IMEIOIIMXCS JAaHHBIX C LEIbIO MMOIY4EHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJB30BaTh OHOJIOTMYECKHE 3HAHUS JUId pelleHus MpodiemM B
peanbHBIX KU3HEHHBIX CUTYalUAX;

OCO3HAaHUE [IEHHOCTH HAy4YHOM JIE€ATEIbHOCTH, TOTOBHOCTb OCYIIECTBIIATh IPOECKTHYIO H
HCCIEA0BATENbCKYIO ACSITEIBHOCTh MHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEIMpPEephIBHOMY OOpa3oBaHUIO M CaMOOOpa30BaHUIO, K aKTHUBHOMY
MOJIyYEHUIO HOBBIX 3HAHUH MO OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3ylbTaThl OCBOSHHS yueOHOro mpeamera «buosorus» BKIIOYAIOT: 3HAUYUMBbIE
s GOpPMHUPOBAHMS ~ MHUPOBO33PEHHUS  OOYYAIOIIMXCS  MEXKIUCHMUILUIMHAPHBIE  (MEXIpPEAMETHBIC)
oOlIeHayYHbIE TOHATHUS, OTPaXKAIONIME IEIOCTHOCTh HAYYHOW KapTUHBI MUpa U CHEHU(PHUKY METOJIOB
MO3HAHUS, UCIOJB3YEeMbIX B €CTECTBEHHBIX HaykaX (BEIECTBO, DHEPIHs, SIBICHHE, IMPOLIECC, CHCTEMA,
Hay4yHbli (DaKT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS, HCCIeNOBaHHE, HAOIIOACHUE,
U3MEpeHue, OKCIePUMEHT U JPYrux), VyHHUBEpcajbHble y4eOHble JelcTBUA  (IO3HABaTeNbHBIE,
KOMMYHHKaTHBHBIC, PETYIATHBHbBIE), oOecrnieunBatonue popmupoBanue (yHKIMOHAIHLHONW IPaMOTHOCTH U
COLIMANIBHOW KOMIIETEHIIMM OOy4aromuXcsi, CHOCOOHOCTh OOYYAIOMIMXCS HCIOIb30BaTh OCBOCHHBIE
MEXJIUCHMITIMHAPHBIE, MUPOBO33pPEHYECKME 3HAHUS M  YHUBEpCaJbHbIE YydeOHble JI€HCTBUS B
IIO3HABATEIbHON U COLMAIBHOM IPAKTHKE.

MertanpeqMeTHble pPe3ylbTaThl OCBOEHHUS IMPOrpaMMbl CpPEIHEro o0Imero oOpa3oBaHUs JIOJKHBI
OTpaxarb:

OBiajjeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH el CTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE JIEHCTBHS:

CaMOCTOSTENILHO (POPMYIMPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;

HCIOJIb30BAaTh INPU OCBOCHMM 3HAHUN NPUEMBI JIOTUYECKOTO MBIIUIEHUS (aHaIu3a, CUHTE3a,
CpaBHEHHUS, KIacCH(HKAINN, 0000IIEHNUs), PACKPBIBATH CMBICT OHOJOTHYECKUX TMOHSATUH (BBIACIATH HUX
XapaKTepHbIe TPU3HAKH, YCTAHABIUBATD CBSI3U C IPYTUMHU MOHATHIIMH);



OTIpEeNeNATh LEIH JACATEIBHOCTH, 33JaBas HapaMeTpbl U KPUTEPUH MX JOCTHIKECHHUS, COOTHOCHTH
Pe3yAbTATHI AESITEIBHOCTH C IOCTaBICHHBIMU LIESAMU;

MCIOJIb30BaTh OMOJIOTHYECKUE TIOHATHS J1s1 00bSICHEHHs (PAKTOB M SABJICHUN )KUBOM MTPUPOIBI;

CTPOHTH JIOTUYECKUE PpACCY)KICHHUS (MHIYKTHBHBIC, NEIyKTUBHbIC, MO AaHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH U TIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBIICHUSX, (OPMYIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTh CXEMHO-MOJICNIbHBIE CPEJCTBA JUIS TIPEICTABICHUS CYIIECTBEHHBIX CBSI3€H M OTHOILICHUIA
B M3y4aeMbIX OMOJIOTHYECKHX 0OBEKTAX, a TAKKE MPOTUBOPEUN PAa3HOTO POJA, BBHISBJICHHBIX B Pa3IMYHBIX
MH(POPMAIMOHHBIX HCTOYHUKAX;

pa3pabaTbiBaTh IUIaH pPEHICHHS NPOOIEMBI C YYETOM aHalU3a HMMEIOMIMXCS MAaTepHaIbHBIX H
HEMaTepPHAIBHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JESTEIHHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB IIEJISIM, OLICHHBATH
PUICKH TTOCIICICTBUH IEATEILHOCTH;

KOOPAMHUPOBATH U BBITIOJNHATH PA0OTY B YCIOBHSX PEAlbHOTO, BUPTYaJIHbHOTO U KOMOMHHPOBAHHOTO
B3aUMOJICHCTBHS,

pa3BUBaTh KPEATHBHOE MBINUICHUE NP PEIICHUH )KMU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIE0BATENbCKHE IEHCTBHSI:

BJIQJIETh HABBIKAMHU  Y4€OHO-HCCIIEIOBATENILCKOM W TMPOEKTHOW JEATEIBHOCTH, HaBBIKAMHU
paspemieHns mpooJyieM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOMCKY METOJIOB pEIICHUS
MPAaKTUIECKHUX 3a/1a4, TPUMEHEHHIO Pa3IMYHBIX METOIOB TIO3HAHUS;

WCTIOJH30BATh PA3JIMYHbBIC BUBI ACATEIHHOCTH IO TIOJTYYEHUIO HOBOTO 3HAHUS, €T0 MHTEPIPETAINH,
npeoOpa3oBaHUI0 W TPUMEHEHHWIO B YYEOHBIX CHUTYalMAX, B TOM YHCJIE TPH CO3JAaHUU YYEOHBIX H
COIMAIBHBIX TPOEKTOB;

dbopMupoBaTh HAy4YHBI THI MBIIUICHUS, BIAACTh HAYYHOH TEPMHUHOJIOTHEH, KIFOUEBBIMU
MOHATHSMHI B METOJIAMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a/laul B 00pa30BaTEIbHOMN IEATENBHOCTH M JKU3HEHHBIX
CUTYaLUsX;

BBISBJIATE IPUYMHHO-CJIEICTBEHHbIE CBA3M W aKTYaJIM3UPOBATh 3a7ady, BBIJBUIATh TUIOTE3y €€
peleHus, HaXOIuTh apryMEeHThl Ul J0Ka3aTelbCTBA CBOUX YTBEPXKACHUH, 3aJaBaTh IapaMeTpsl U
KPUTEPHH PELLCHHUS;

aHAJM3UPOBATh IOJIyYEHHbIE B XOJ€E PEIICHUS 33Jayl pe3yJbTaTbl, KPUTUYECKU OLIEHHMBATh MX
JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPHOOPETEHHBIN OTIBIT;

OCYILIECTBIIATh LIEIECHAIPABICHHBIM IOMCK IE€pEeHOca CpEeACTB U CIIOCOOOB  JieHcTBUS B
po(hecCUOHANIBHYIO Cpeay;

YMETh IEPEHOCUTh 3HAHUS B I03HABATENBHYIO U IPAKTUYECKYIO 00IACTH KU3HEAEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 00sIacTel;

BBIIBUT'aTh HOBBIE WMJEH, NpeAaraTb OpUrMHAIbHbIE MMOAXOJbl U PEIIEHHs, CTaBUTh IPOOIEMbI U
3aJjauy, JIOMyCKaloI1e albTepHATUBHbIE PELLICHMSI.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBATHCSI B PA3IMUYHBIX HCTOYHHMKAX MHGpOpMAlMU (TEKCTe y4yeOHOro mnocobus, Hay4dHO-
HOIMYJISIPHOM JINTepaType, OMOJIOTHYECKUX CIOBapsSX M CIPAaBOYHUKAX, KOMIBIOTEPHbIX 0a3aX MAaHHBIX, B
WutepHere), aHanu3upoBaTh HHGOPMALMIO PaA3IMYHBIX BUAOB M (OPM MNPENCTABICHUS, KPUTHUYECKH
OLIEHUBATh €€ T0CTOBEPHOCTh M HEITPOTUBOPEUNBOCTb;

(bopMynUpoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOJIbl IPU MOUCKE U 0TOOpEe OMOJIOrHYecKOn
uHpopManuu, HeoOX0AUMOI JUIs BBITIOJIHEHUS y4eOHBIX 3a/1a4;

npuoOpeTraTth  OMBIT  HCHOJB30BAHUSA  HMHPOPMALMOHHO-KOMMYHUKATHBHBIX  TEXHOJIOTHUH,
COBEpILIEHCTBOBATh KYJIbTYpPY aKTUBHOT'O UCHOJIb30BAHUS PA3JIMUHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBHYIO (hOpMY MpeJICTaBIeHHUs OMOJOTHYEcKO HH(popMayu
(cxeMmbl, rpaduKky, TuarpamMMsbl, TaOIUIIBI, PUCYHKH U JPYroe);

UCMOJb30BaTh HAYYHBIN SI3bIK B KaueCTBE CpPEACTBa MpHU paboTe ¢ OMOJornyeckoi MH(popMarmen:
NPUMEHATh XUMHUYECKUE, (U3NUYEeCKHe U MaTeMaTHYeCKHEe 3HAKU U CHUMBOJBI, (opMynbl, aOOpeBUATypy,
HOMEHKJIATypy, UCIOJIb30BATh U MPE0OPa30BHIBATh 3HAKOBO-CUMBOJIMYECKUE CPE/ICTBA HATJISTHOCTH;

BJIQJIeTh HAaBbIKAMHM pAcllO3HaBaHMA W 3alluThl MHGOpMAIMH, HUHMOPMAIMOHHOW O0€30MacHOCTH
JMYHOCTH.



OsJaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUAMU:

1) o6menmue:

OCYIIECTBIISITh KOMMYHHKAIIMM BO BCeX cdepax >KM3HM, aKTHBHO YYacCTBOBATH B JMAJIOTE WIIH
JUCKYCCUU IO CYILIECTBY OOCyXJaeMOW TeMbl (YMEHHE 3aJaBaTh BOIIPOCHI, BBICKA3bIBATh CY)KJICHUS
OTHOCHUTEJIBHO BBIIIOJHEHUS IpEAJaraeéMoil 3ajaud, yUUThIBaTh MHTEPEChl U COIJIACOBAHHOCTb IO3ULIUMN
JIPYruX y4aCTHUKOB JUAJIOTA WM AUCKYCCHUH);

pacrio3HaBaTh HeBepOaJbHBIE CpPEACTBAa OOMIECHHS, IMOHMMATh 3HAYCHHWE COLMAIBHBIX 3HAKOB,
MPENOCHUIOK BOBHUKHOBEHHUSI KOH(DIMKTHBIX CUTYallul, YMETh CMSTYaTh KOH(QIUKTHI X BECTH MIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMH CIOCO0aMH OOMIEHHUS W B3aWMOJCHCTBHSL, MOHMMATh HAaMEPEHUsS IPYrux
JO/ICH, TPOSIBIIATH YBaXHUTEIHHOE OTHOILICHHE K COOECeTHUKY W B KOPpPEKTHOU (opme (PopMyInpoBaTh
CBOM BO3PaXKECHMUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOI TOUKY 3pEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl 1eSAITeIbHOCTh:

MOHMMATh M UCTIOJIB30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYAIbHOW PabOTHI MPH PEHICHUH
Oouosnormuyeckod  mpoOneMbl, OOOCHOBBIBaTbH  HEOOXOAMMOCTh  INPUMEHEHHS  TPYNNOBBIX  (opM
B3aUMO/ICHCTBUS NPU pelIeHNH yueOHOM 3a/1auu;

BBIOMPATh TEMATHUKY U METOJIbI COBMECTHBIX JIEHCTBUI C YUETOM OOIIMX HHTEPECOB U BO3MOKHOCTEH
KaXKJIOTO YIeHa KOJJIEKTHBA;

MPUHAMATP [IETH COBMECTHOH JIEATEIIbHOCTH, OPTraHU30BBIBATH M KOOPJMHHUPOBATH JCHCTBHS IO €€
JNOCTHKEHHIO: COCTAaBJIATH IJIaH JEMCTBUM, paclpenensaTh poiau ¢ y4ETOM MHEHHM y4aCTHHKOB, 00CYKJaTh
pe3yabTaThl COBMECTHOU pabOTHI;

OIICHMBATh KAaye€CTBO CBOEr0 BKJaJa M KaXJOro YyJYacTHHKAa KOMaHAbl B OOIMI pe3ynbTaT Mo
pa3paboTaHHBIM KPUTEPHUSIM;

MpeJyIarath HOBBIE MMPOEKTHI, OLIEHUBATh UJIEH C IMO3UIIMHA HOBH3HBI, OPUTHHAIBHOCTH, MPAKTHYECKON
3HaYMMOCTH;

OCYLIECTBIIATh IO3UTUBHOE CTPATErMUECKOE IOBEJEHHE B PA3JIUYHBIX CUTYyalUsX, MPOSBIATH
TBOPYECTBO M BOOOpakeHUE, ObITh MHULIUATHUBHBIM.

OniaieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMH el CTBUSIMU:

1) camoopraHu3zanus:

UCIOJb30BaTh OMOJIOTUYECKUE 3HAHUS ISl BBIABICHUS IPOOJIEM M UX PEIIEHUs B JKU3HEHHBIX U
y4eOHBIX CUTYyalLlUsX;

BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUN LIEJIEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX JEHCTBUSX
U TIOCTYIKaX IO OTHOILIEHUIO K )KUBOW IPUPOJIE, CBOEMY 3[J0POBBIO U 3[JOPOBBIO OKPYXKAIOIIHUX;

CaMOCTOSTEJIBHO OCYILIECTBIIATh MO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI, CTaBUTh U
(bopMynupoBaTh COOCTBEHHBIE 3a]auil B 00pa30BaTEIbHON EATEIbHOCTH U )KMU3HEHHBIX CUTYaIMSIX;

CaMOCTOSITEJIBHO COCTABJIATh IUIAH pEUIeHHs IMpoOsieMbl ¢ Y4ETOM MMEIOLIMXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEINOYTEHUH;

J1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paclIMpATh paMKU y4eOHOrO IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTCHUH]

Jie71aTh OCO3HAaHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

crocoOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO MIMPOKOH 3pYIUIMU B pa3HbIX 00JacCTAX 3HAHMIA,
IIOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHbBIH YPOBEHbD.

2) cAaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JI€ATEILHOCTh, OLIEHUBATh COOTBETCTBHE
pe3yabTaTOB LETAM;

BJIaJIeTh HABBIKAMHU II03HABATENBHOW pEePIEKCUM KaK OCO3HAHMs COBEpIIAEMBIX JACHCTBUH H
MBICTIMTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB U OCHOBAaHUI, NCHOIb30BATh MPUEMBI PEPICKCHH I OLIEHKU
CHUTYalllH, BBIOOpa BEPHOTO pEILICHMUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATH PELICHHUS TI0 UX CHHKEHHIO;

MPUHUMATh MOTUBBI U apT'YMEHTHI IPYTUX MIPU aHAIU3€ PE3yJIbTaTOB JEATEIbHOCTH;

3) npuHATHE ce0sl U APYrUX:

PUHUMAThH ce0s, TOHUMasi CBOM HEOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apT'YMEHTHI IPYTUX IIPU aHAJIU3€ PE3yJIbTaTOB JEATEIbHOCTH;



IPU3HABaTh CBOE IIPABO U MPABO JPYrHX HA OLUIHOKH;
pa3BUBaATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH APYrOro YEJIOBEKA.

HNPEIMETHBIE PE3YJIBTATbBI

[Ipenmetnbie pe3ynabTarel 0ocBoeHHs nporpammbl COO o 6uosioruu Ha 6a30BOM YpOBHE BKIIFOYAIOT
cnenupuveckue s yaeOHoro npeamera «bruosorusy HaydHbIe 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBHI TIO
OCBOEHHUIO, MHTEpPIpPETAlUUd M NPeoOpa30BaHUIO 3HAHUH, BHJbI JESITEIBHOCTH IO IOJYYEHHIO HOBOTO
3HAaHUS W TPUMEHEHHUIO 3HAHWK B PA3IMYHBIX YYEOHBIX CHTYalUsAX, a TAKKE B PEaJbHBIX >KU3HEHHBIX
CUTYyalUsiX, CBSI3aHHBIX ¢ OuoJsiorueid. B mporpamme mpenMeTHble pe3yiabTaThl MPEACTABIEHBI MO rojam
oOy4eHusI.

[IpenmeTrHble pe3yabTaThl OCBOEHHS yudeOHoro mnpenmera «buonorus» ¢ 10 knacce nOMKHBI
OTpaxarb:

c(OpMHUPOBAHHOCTh 3HAHUHM O MECTE M POJIM OMOJIOTUU B CHCTEME HayYHOI'O 3HAHUS €CTECTBEHHBIX
HayK, B ()OPMHUPOBaAHUU COBPEMEHHOIN €CTECTBEHHO-HAyYHOW KapTUHBI MUpa U HAYYHOI'O MUPOBO33PEHUS, O
BKJIQJIe POCCHUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (YHKIIUOHAIHHOMN
IrPaMOTHOCTH Y€JIOBEKa JIJIsl pelIeHUsI )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COAEpkKaHHE OMOJIOTMUECKUX TEPMHUHOB M NMOHSTUMN: )KU3Hb, KJIETKA, OpPraHu3M,
MeTaboau3M (0OMEeH BeUIECTB M IIPEBpalleHHe JHEpPruH), TOMeocTa3 (caMmoperyiasuus), ypOBHEBas
OpraHM3aIys JKUBBIX CHCTEM, CaMOBOCIPOU3BEIACHHUE (PETPOIyKIIHs), HACIEICTBEHHOCTh, N3MEHUYHBOCTb,
POCT U pa3BUTHE;

yYMEHHE U3JlaraTb OMOJIOTMYECKUEe TEOpHU (KJIETOYHAsi, XpPOMOCOMHAs, MyTallUOHHAs!, LIEHTpaJIbHAas
JorMa MOJEeKyJasipHOi Ouosoruu), 3akonsl (I. Mennens, T. Moprana, H. . BaBunoBa) u yuenus (o
LIEHTPax MHOT0o0Opa3usi U MPOUCX0XKACHUS KyabTypHbIX pactenuid H. U. BaBuiosa), onpenenars rpaHUIlbl
UX IPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMEHHUE BIaJIeTh METOJAaMH HAy4YHOTO MO3HAHUS B OMOJIOTMH: HAOIIOAEHUE U OIMCAHUE KMBBIX
CHCTEM, MPOLECCOB U SIBIECHUM, OpraHu3alys U NpoBeACHUE OMOIOTNYECKOT0 SKCIEPUMEHTA, BBIABHKEHHE
TUIOTE3bl, BBIABICHUE 3aBUCHUMOCTU MEXKIY MCCIEIyEeMbIMU BEIWYMHAMHU, OOBSICHEHUE IOJIyYEHHBIX
pe3yJIbTaTOB, HCIOJB30BAaHHBIX HAy4YHBIX IOHATHM, TEOPHMM M 3aKOHOB, YMEHHE [EJIaTh BBIBOABI Ha
OCHOBAHUU MOJY4YCHHBIX PE3YJIbTaTOB;

YMEHHME BBIIENATH CYIIECTBEHHBIC IIPU3HAKKM BUPYCOB, KIETOK IPOKApPUOT M JyKapHUOT,
OJIHOKJIETOYHBIX M MHOTIOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IIPOLIECCOB: OOMEHa BEIIECTB H
IIPEBpAILEHNUs SHEPIUU B KIIETKe, (POTOCUHTE3a, INIACTUYECKOT0 U SHEPreTUYECKOro 0OMeHa, XeMOCHHTE3a,
MUTO33a, Me#03a, OIIOIOTBOPEHUS, Pa3MHOKEHUS, UHUBHUIyalbHOTO Pa3BUTHUS OpraHu3Ma (OHTOIeHe3);

YMEHHUE MPUMEHATh MOJY4YE€HHbIE 3HAHUA JUIsI OObSACHEHHsS] OMOJIOTMYECKUX MPOLIECCOB M SBJICHUH,
IVl TPUHATHSL MPAKTUYECKUX PEIIEeHUI B MOBCEIHEBHOW >KM3HU C LEbl0 obOecrieueHusi 0e301MacHOCTH
CBOErO 3JI0POBbS M 3JI0POBbS OKPYXAIOIUX JIOJEH, COONIOAEHUs] HOPM TI'PAMOTHOIO IOBEJICHHS B
OKpy»XKarolllel IPUPOJHOM cpesie, MOHUMaHue HEOOXOAUMOCTH HUCIOJIb30BAHUS JOCTHKEHUH COBPEMEHHOM
OMO0JIOTUU U OMOTEXHOJIOT M JJIs1 pallMOHAIBHOTO IPUPOIOTIOIIB30BAHHUS;

YMEHHUE pellaTh 3JIeMEHTapHble NeHETUYECKHE 3a/Jaud Ha MOHO- M JMTHOpPHUIHOE CKpELIMBaHUE,
CLIETIJICHHOE HAacJel0BaHUE, COCTaBIATb CXEMbl MOHOTMOPHJIHOIO CKpPELIMBAHUS JUId HpeACKa3aHus
HACJIE0OBAaHUs MPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE U MpaKTHUYECKUEe paboThl, COOMIOAATh MpaBuiIa MpU paboTe C
y4eOHBIM U JJabOpaTOpHBIM 000PYAOBAHUEM;

YMEHHUE KPUTHUYECKH OLEHHBATh U MHTEPIPETUPOBATh MH(POPMALINIO OHOJIOTHYECKOTO COMEPKaHMs,
BKJIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS M3 Pa3IMYHbIX MCTOYHHUKOB (CpPEACTBa MAaccoBOM HMH(pOpMaIMH,
Hay4YHO-TIONYJISIpHBbIE MaTepualibl), ATUYECKHE aCHEeKThl COBPEMEHHBIX HCCIE0BaHUI B Ouosoruy,
MeULHE, OMOTEXHOJIOTHH;

YMEHHE CO03/aBaTh COOCTBEHHbIE MUCbMEHHBIE M YCTHbBIE COOOILICHMs, 00001as OHOIOTHYECKYIO
MHPOpPMAILIMIO U3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh MOHATHHHBIN ammapaT OHOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KouunuecTBO YyacoB DJIeKTPOHHBIE
No u/n HanmeHoBaHMe pa3je/ioB U TeM (uu¢poswIe)
B NmporpaMmmbl Bcero TeMaTuyecKkuu HpﬁaKTquCKHe oﬁpasonaTeﬂbele
KOHTPOJIb PADOTHI pecypcsl
bu6morteka [IOK
1 buonorus kak Hayka 2 https://m.edsoo.ru/7f41c29
2
bu6morteka [IOK
2 JKuBbIe CHCTEMBI M KX OpraHu3aIus 1 https://m.edsoo.ru/7f41c29
2
bu6moreka [IOK
3 XUMHUYECKUI COCTaB U CTPOCHHE KIICTKH 8 1 https://m.edsoo.ru/7f41c29
2
bu6moreka [IOK
4 JKu3HenesaTeabHOCTD KIETKH 5 https://m.edsoo.ru/7f41c29
2
Pa3smHOXeHHE U MHIUBUIYAIBHOE PAa3BUTHE bubmmorexa HOK
5 FIHBHILY P 6 1 https://m.edsoo.ru/7f41c29
OpraHU3MOB 2
HacnenctBeHHOCTh M K3MEHYUBOCTD bubmmorexa HOK
6 8 8 0.5 https://m.edsoo.ru/7f41c29
OpraHU3MOB 2
Cenekius opraau3MoB. OCHOBBI bubmmorexa LIOK
7 Lt op ' 3 https://m.edsoo.ru/7f41c29
OMOTEXHOJIOTUU 2
bu6mmoreka [JOK
8 PesepBHOe Bpems 1 https://m.edsoo.ru/7f41c29
2
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2,5
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Jarta uzyyenus
KonuyecTBo 4acoB 3
Nei/m | Tema ypoka IVIAH daxr JICKTPOHHBIC UHpPOBLIE
o0pa3oBaTesbHBIE PeCypChl
N IIpakTnyeckue 10A
Bcero TemaTu4eckuii
padoThI
KOHTPOJIb
1-7 cenrt bubnuorexka [IOK
1 Buonorus Kak Hayka 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
2 Mertop! MO3HAHMS )KUBOU TPHUPOJIBI 1 8-14 cent bubmorexa LIOK
8 PHPOIBL. https://m.edso0.ru/863e6122
3 BHONOrM4eckue CUCTEMBI, IIPOLIECCH] 1 1 15-21 cenr bubmmoreka LIOK
VX U3ydEHHE https://m.eds00.ru/863e6564
4 XUMHUYECKHii COCTaB KIeTKH. Boaa u 1 22-28 cent bu6mmoreka IJOK
MHUHEpAJIbHBIE COJHU https://m.eds00.ru/863e674e
5 Bbenku. CocraB u cTpoeHue OeIKoB 1 29 CeRT-5 bubmorexa LIOK
' P OKT. https://m.edso0.ru/863e6b72
DepMEHTBI — GUONIOTUYECKHE 13-19 okr.
6 KaranuzaTopsl. JJabopaTopHas paGora Ne 1 1 bubmmoreka IIOK
1 «3y4eHne KaTaIuTUIECKOH https://m.eds00.ru/863e6b72
AKTHBHOCTH (DepMEHTOB
20-260kKT. bubmuorexa [JOK
! YraeBomL. Jlmm e . https://m.eds00.ru/863e6870
270KT-2 bubnuoreka ITOK
8 H .AT® 1
YICICHHOBIC KHEITOTH HOs10 https://m.edso0.ru/863e6d5c
9 HcTopus ¥ METOIbI H3YUEeHHUs KIETKH. 1 3-9 Hos0. bubnuorexa [IOK
Knerounas teopus https://m.edso00.ru/863e6e88
10 KiteTka Kax meaocTHas )KUBasi CHCTEMA. 1 10-16
CrtpoeHne mpOKapHOTHIECKON KICTKH HO0.
CrtpoeHne 2yKapHOTHIECKON KIIETKH. 24 H00.-
JlabopaTopHnas pabota Ne 2 «zyuenne 30 HOSO BuGsmorexa [JOK
11 ﬁ;ﬁ P gggggﬂ%ﬁi?ﬁ;éﬁ%ﬁ&x 1 1 https://m.eds00.ru/863e6ff0
HA TOTOBBIX MHKPOIPETIAPATAX 1 HX https://m.edsoo0.ru/863e716¢
OITUCAHHUEY
12 OGMeH BEIECTB WX META00IH3M 1 1-7 nekao. bubmmoreka IJOK
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https://m.edso0.ru/863e766¢

13 ®dorocuHTe3. XeMOCHHTE3 8-14 bubmorexa LIOK
' neKal. https://m.eds00.ru/863e7c98
14 DHepreTUdecKuii OOMEH 15-21 bubmorexa LIOK
P JeKao. https://m.edsoo.ru/863e7aae
15 Peakimy MaTpHYHOTO CHHTE3a. 22-28 bubnuorexa [JOK
[enetnyeckuii koa. bruocunres Genka nekao. https://m.edso0.ru/863e796e
16 Hexnerounsie popMbl )KU3HH — BHPYCHI 29-31 bubimorexa [IOK
P i Jiekad https://m.edso0.ru/863e7540
17 JKU3HEHHBIN UK KIETKH 12-18 sm. bubmorexa LIOK
: https://m.edsoo0.ru/863e7dc4
Jenenue kinetku. Muros. JlaGopaTtopHslit 19-25 qusB.
18 ombIT «Habmoienne MuTO3a B KIETKax 05 bubmoreka [IOK
KOHYMKA KOpEILKa JyYKa Ha FOTOBBIX : https://m.edso00.ru/863e7dc4
MHKPOIPENapaTax»
26-31 sHB. bubnuorexka [IOK
19 ®DopMBI pa3MHOXKEHHE OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
- 2-8 desp. Bu6mmoreka [IOK
20 Meitos https://m.edso0.ru/863e7f4a
21 O6pa3oBaHuE U Pa3BUTHE ITOTOBBIX 9-15 desp. bubmmorexa IJOK
kneTok. OII0f0TBOpEHHE https://m.eds00.ru/863e81b6
22 WunuBuayansHOe pa3BUTHE OPraHU3MOB 16-22 bubmorexa LIOK
AR P P dbesp. https://m.edso0.ru/863e8436
93 I'eHeTHKA — HayKa O HACJIEJICTBEHHOCTH 2-8 mapTta bubnuorexa [IOK
¥ H3MEHYMBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTHU HacJeIOBAHUS 9-15 MapTa Bu6miorexa [JOK
24 nprsiakos. MotornGpmrioe https://m.edso0.ru/863e8878
CKpEIMBaHUE
o5 JlurubpuHoe CKpeluBanue. 3akoH 16-22 Bbubnmorexa [IOK
HE3aBUCUMOTO HACIIEN0BAHUS IPU3HAKOB mapra https://m.edso0.ru/863e89a4
26 CrueruieHHOe HAacJIeJOBaHKUE PU3HAKOB 23-29 bubmorexa LIOK
B 8 P ' MapTa https://m.eds00.ru/863e8¢60
97 IeneTtrka mona. HacienoBanme 30 mapra - Bubnnoreka ITOK
NPHU3HAKOB, CIEIUIEHHBIX C MOJIOM 5 amp. https://m.edso0.ru/863e8c60
28 NzmenunBocth. HenacnencreeHnas 13-19 amp. bubmmoreka LIOK
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HW3MEHYHUBOCTb. https://m.edso0.ru/863e8efe
20-26 amp. Bu6nuoreka LIOK
29 HacnencTtseHHas H3MEHYHUBOCTE. 1 https://m.eds00.ru/863e8efe
27 anp-3 Bu6nuoreka [IOK
30 Tenerika wenosexa . Mast https://m.edso0.ru/863e8d78
31 CetekIys Kak HayKa U IIPOLIECC 1 4-10 masn bubmzorexa LIOK
e P https://m.edso0.ru/863e9214
32 MeTo/IbI M TOCTIKEHUS CEJIEKIHH 1 11-17 mas bubmauoreka LIOK
pacTeHuii U JKUBOTHBIX https://m.edso00.ru/863e9214
33 BuOTEXHOIOTUs KaK OTpacib 1 18-24 mas bu6nmorexa [IOK
HpOU3BOJCTBA https://m.eds00.ru/863e9336
34 Pe3epBHEI ypOK. 1 25-31 mas
OBIIEE KOJIMYECTBO YACOB I1O 34 25

ITPOI'PAMME
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MPOBEPAEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IHPOI'PAMMUBI 10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble peaMeTHBIE Pe3yJabTAaThl OCBOEHHSI 0CHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl CPETHEr0 001ero 00pa3oBaHus

ChopMupOBaHHOCTh 3HAHUM O MECT€ M POJIM OMOJIOTMH B CHCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX HayK, B (DOpMUpPOBAHHUH
COBPEMEHHOM €CTeCTBEHHO-HAYYHON KApTHUHBI MHpa U HAyYHOTO MHUPOBO33PEHMS; O BKJIA/J€ POCCUHCKHUX M 3apyOekHBIX Y4EHBIX-

O1O0JIOTOB B Pa3BHUTHUC 6I/IOJ'IOFI/II/I; (pYHKHHOHaHLHOi/JI IrpaMOTHOCTH YCJIOBCKA 1A PCIICHHU A JKU3HCHHBIX 3a1a4

YMeHue packpblBaTh CoJiep:KaHue OMOJIOTHUYECKUX TEPMUHOB U MOHATUMN: )KU3Hb, KJIETKA, OpraHU3M; MeTabonu3M (0OMEH BEILIECTB
U TpeBpallleHHe DSHEpPruu), TromMeocTa3 (camMOperyisius), ypOBHEBas OpraHM3alMs >KHUBBIX CHCTEM, CaMOBOCIIPOM3BEIECHUE

(pempoaykiysi), HACIEACTBEHHOCTh, U3MEHUNBOCTh, POCT M PA3BUTHE

YMmenue uznaraTte OMOJOTMYECKHE TEOpUM (KJIETOYHAas, XpOMOCOMHasl, MyTaunoHHas), 3akoHbl (I. Mengens, T. Moprana, H.W.
BasuiioBa) u yueHus (0 LEHTpax MHOrooOpasus M NMPOUCXOXKIACHUs KyIbTypHbIX pacteHuil H.M. BaBunosa), onpenensite rpaHuLibl

X IPUMCHHUMOCTH K KHBBIM CUCTCMaM

VYmenune BJIQZICT METOJaMHU HAYYHOI'O IIO3HAHUA B ouoJioruu (Ha6J'IIO,I[CHI/Ie M OIIMCAaHUEC XUBBIX CUCTEM, IIPOLCCCOB U ﬂBHeHHﬁ;
opraHusanuvsas MW IIPOBCIACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA, BBIABHXKCHUC THUIIOTE3bI; BBIABJICHHUC 3aBUCHUMOCTH MCXKAY
HUCCIICAYCMBIMU BCIMYHNHAMU, 00BsACHEHHE IMMOJIYYCHHBIX PE3YJIbTAaTOB, HMCIIOJIb30BAHHBIX HAaYYHBIX HOHHTHﬁ, TCOpI/Iﬁ N 3aKOHOB,

YMCHHE A€J1aTh BBIBOJbI HA OCHOBAHUU ITOJTYYCHHBIX pe3y.]'IBTaTOB)

VYmenune BBIICIATE CYHICCTBCHHBIC IMPU3HAKH BHPYCOB, KICTOK IIPOKAPHOT H JYKAPHOT, OAHOKICTOYHBIX M MHOI'OKJICTOYHBIX
OPraHnu3MoB; 0COOEHHOCTH IIpoucccoB oOMeHa BCHICCTB M IIPCBPAIICHHA SHCPIUHU B KIICTKC, (I)OTOCI/IHTGSEI, IIJIaCTHYCCKOI'0O H
QHCPIrCTHYCCKOI'O O6M€Ha, XEMOCHHTEC3a, MUTO34, Meﬁosa, OINIOAOTBOPCHUSA, PA3MHOKCHUS, THANBUAYAJIbHOT'O Pa3BUTUA OPraHU3Ma

(oHTOTCHE3)

YMeHue IMPUMCHATH IIOJTYUYCHHBIC 3HAHUA IUIA OOBsICHEHHST OHOJIOTHYECKUX IMpoucCcCoB U HBJ'IeHPIfI, AJI IPUHATHA IIPAKTHYCCKUX
peIJ_IeHI/Iﬁ B IMOBCEIHEBHON XH3HM B IEIISIX obOecrieueHUs 0O€30IMaCHOCTH CBOETO 3A0POBBA W 3H0POBBA OKPYKAOIINUX J'IIO)ICﬁ,
CO6J'IIO,ZL€HI/I$[ HOpM TpPaMOTHOI'O TIOBCACHHSA B Oprn(anmeﬁ HpHpOI[HOfI cpeac; INMOHUMAHUC HeO6XO,Z[I/IMOCTI/I HUCIIOJIBb30BaHUA

JIOCTHKEHHUI COBpeMeHHOﬁ OMOJIOrUU 1 OMOTEXHOJIOTHUH UL pAalfMOHAJIBHOT'O IIPUPOAOIIOJIB30BAHUSA

YMmenue peliaTth JJICMCHTAPHBIC TCHCTUYCCKUC 3aJa4Yd Ha MOHO- U ILI/IFI/I6pI/I)1HOe CKpCUIMBAHUC, CHCIUICHHOC HACJICAOBAHUC,




COCTaBJIATH CXEMBI MOHOI‘I/I6pI/II[HOI‘ O CKp€UIMBaHUA JJId IMPCACKA3aHUA HACIICAOBAHWA IMTPU3HAKOB Y OPTaHN3MOB

YMeHue BBIIOTHATH Ja0OpaToOpHbIe M MPAaKTUYECKWe padoThl, cOOMIOAATH MpaBWia MpH padoTe ¢ Y4eOHBIM M J1a0OPaTOPHBIM

] 00opymoBaHUEM
YMeHne KpUTHYECKH OLEHUBATh U UHTEPIPETHPOBATH MHPOPMALIUIO OHOIOTUYECKOTO COACP)KaHMUs, BKIIOUAIOMIYIO TICEBIOHAYYHBIC
9 3HAHMS U3 pa3iauuHbIX UCTOYHMKOB (CMMU, HaydyHO-TIOMyNsIpHbIE MaTepHalibl); STUUECKUE aCHEKThl COBPEMEHHBIX MCCIIEJOBAaHUN B
OMO0JIOTHH, MEJUIIUHE, OMOTEXHOJIOTHH
10 YMmeHnue co3gaBaThb COOCTBEHHbIE NMUCBMEHHBIE U YCTHBIE COOOIIEHMs, 0000mas OMOJIOTHYecKy0 MH(POPMAILUIO0 U3 HECKOJBKHUX

HUCTOYHUKOB, 'PaMOTHO HCITIOJIB30BATH TIOHITHHHBIN arrmapar OMoJIOrnu

INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KITIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
1 Buonorust kak Hayka
11 buonorus — Hayka o >xuBoi npupoje. Pons Guonmornu B GopMUpOBaHUHM COBPEMEHHOW HAYYHOW KapTHHBI MUpa. CrcTemMa OMOJIOTHYECKHX
HayK
12 MeTo1bl TO3HAHUSI )KMBOW NMPUPObI (HAOIIOICHIE, IKCIIEPUMEHT, ONMCAaHNe, U3MEpEHHe, KiIaccuuKalis, MoAeIUpoBaHNe, CTaTUCTHYECKAs
00paboTKa JaHHBIX)
2 JKuBble cucTeMbl U UX OpraHu3alus
2.1 JKusbie cucteMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus onoaorun. CBOMCTBAa OMOCHCTEM U UX pa3HOOOpa3ue
59 YpoBHU OpraHuzanu OMOCHUCTEM: MOJEKYISPHO-T€HETHUECKUU, KIETOYHBIN, OpraHM3MEHHBINA, MOMYISLHOHHO-BUIOBON, 3KOCHCTEMHBINH,
orocdepHbIr
3 XUMUYECKUI COCTaB M CTPOCHUE KIETKU
31 XUMUYECKUH COCTaB KIETKU. XUMHUECKHUE HIEMEHThI: MAKPOAJIEMEHThI, MUKPO3JIeMEeHTHI. Bosia 1 MuHepanbHble BemecTBa. OYHKIIUN BOABI U
MUHEpaJbHBIX BellecTB B kieTke. [loanep:kanue ocCMOTHUECKOTO OanaHca
3.9 benku. CoctaB u cTpoeHne 6€I1K0OB. AMHUHOKHCIOTHI — MOHOMEPHI OenkoB. HezaMeHnMble U 3aMEHHMbIE aMHUHOKHCIOTHI. AMUHOKUCIOTHBIN

cocTaB. YPOBHHU CTPYKTYphl OEKOBOI MOJIeKy/bl (epBUYHAS, BTOPHYHAs, TPETUYHAs U YETBEPTUYHAS CTPYKTypa). XUMHUYECKHUE CBOMCTBA




6enkoB. buonornyeckue GyHKIUU OEIKOB.
@depMeHThl — Ouosiormueckue Katanmszaropbl. CTpoeHWe QepMeHTa: akTHBHBIA TEHTp, cyOcrpaTHas creuuduuHocts. KodepmeHTsI

Burtamunsl. OTiinunst pepMEeHTOB OT HEOPTaHMYECKUX KaTalu3aTOPOB

VYrieBoapl: MOHOCaxapuabl (TIIOKO3a, pubo3a U JA€30KCUpr003a), Aucaxapuabl (caxaposa, JaKTo3a) U MoJimcaxapu/ibl (Kpaxmal, TJIUKOTEH,

Lenoa03a). buonornueckue GyHKIMM YIIIEBOIOB.

33 Jurmuapl:  TpUTIMIEpUAbl, crepounabl, (ochomumuapl. 'mapodunsHO-THAPOPOOHBIE CBOMCTBA. bHONOrMuYeckne QYHKIUH JUIUIOB.
CpaBHEHHE YTIIEBOJIOB, OCIKOB U JIMITHIOB KaK UCTOYHUKOB YHEPTUN
34 Hyxneunosbie kucnotel: IHK n PHK. Hykneotunsl — MoHOMeps! HyKiIeMHOBBIX KUCIIOT. Ctpoenue u gpynkiuu JJHK. Ctpoenue u QpyHkiuun
' PHK. AT®: ctpoenue u pyHKIMH
3.5 Huronorus — Hayka o kierke. Knerounas teopust. MeTo 1l U3y4eHHsI KIETOK
36 Knerka kak nenoctHas xuBas cucrema. OOmniye mpu3Haky KJIETOK: 3aMKHyTas HapyxkHass memOpana, moisekynsl JJHK kak renermueckwii
' amnmapar, cucTeMa CuHTe3a Oerka
37 Tunsl kIeTok: sykapuoTHUecKas M mpokapuotudeckas. OCOOEHHOCTH CTPOEHHUs NMpoKapHoTHyeckod kieTku. KiierouHas creHka Oaktepuil.
' Ctpoenue sykapuoTuideckoi kieTku. OCHOBHBIC OTIIMYHUS PACTUTEIHHOM, )KUBOTHOW M TPHOHOMN KIICTKH
[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsl CTEHKa, TJIMKOKAIHMKC, uX (GyHkimu. [lnasmatuyeckas MemOpaHa, €€ CBOMCTBA U (PYHKIMH.
38 [urorutasama u e€ opranowabl. OmHOMEMOpaHHBIE OpPraHOWABl KICTKU: 3Hmoruiazmarudeckas cetb (OIIC), ammapar ['oibmku, JTU30COMBI.
- [TosryaBTOHOMHBIE OpPraHOUABI KJIETKH: MUTOXOHAPHH, MacTupl. [Ipoucxoxkaenne Mutoxonapuid u miactu. Bunpl miactua. HememOpanubie
OpraHoOM/Ibl KJIETKH: PUOOCOMBI, KIETOYHBIN LIEHTP, PECHUYKH, KI'YTHUKU. DYHKIIMYU OPraHOUIOB KIETKH. BrittoueHus
3.9 Snpo — perynsatopHbiii HeHTp KieTku. CTpoeHue spa: siaepHast 000J04Ka, KaproIia3zMa, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI
3.10 TpaHCIOPT BELIECTB B KIETKE
4 KusznenesaTenbHOCTh KIETKU
OOmMeH BemecTB, Wi MeTabOIM3M. AcCUMWIALUA (TUIACTUYECKHIT OOMEH) M NUCCUMWISIIHS (PHEpreTHUecKuid oOMEH) — JIB€ CTOPOHBI
4.1 €IMHOro Tpolecca Mmerabonu3Ma. Tumbl oOMeHa BellecTB: aBTOTPO(HBIN M reTepoTpodHbIii. Ponb (epMeHTOB B oOMEHEe BEIIeCTB U
IIPEBPALLEHUH SHEPTUHU B KIIETKE
®otocunTe3. CBeToBas u TeMHOBas (asbl poTocunTesa. Peakunu poTocunresza. IppekTUBHOCTH (OTOCHHTE3a. 3HAYCHHE (POTOCHUHTE3A A
4.2 KHU3HHU Ha 3emuie. Biusinue ycnoBwuii cpezpl Ha GOTOCHHTE3 U CIIOCOOBI MOBBIICHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUI.

XeMOCHHTE3. XCMOCI/IHTC3I/Ipy10H_[I/IC 6aKTepI/II/I. 3HaueHNE XEMOCHUHTE3a JJIA )KU3HU Ha 3emiie




4.3

DOHepreruyeckuii oOMeH B KJeTke. PaciierniieHue BeIIecTB, BBIICICHHUE M aKKyMYJIMPOBAHUE SHEPIHHM B KJIETKE. DTalbl SHEPreTUYECKOTO

obmeHa. ['muxonus. bposkenue u ero Buabl. KucinopoaHoe okucienue, Uin KJIeTo4Hoe Jbixanue. D()GEeKTHBHOCTh SJHEPTETHUECKOT0 0OMEHa

4.4

Peakiun marpuuanoro cuntesa. ['enernueckas unpopmanus u JJHK. Peanuzanus renernueckoil napopmanmu B KieTke. [ eHeTnueckuii Koa u
ero coicTBa. Tpanckpunuus — marpuudbiii cuate3 PHK. Tpancmsamus — 6uocunres Oenka. KogupoBanue amuHokucnot. Pois pubocom B

ouocuHTEe3e OenKa

4.5

Hexnerounsie opmer xu3Hu — Bupychl. Mcropust otkpeitust BupycoB (.M. VBanoBckuii). OCOOEHHOCTH CTPOEHUS U JKU3HEACATEIBHOCTH
BUpycoB. bakrepuodaru. bone3sHu pacrenui, ’)KUBOTHBIX U Y€JIOBEKa, BbI3bIBacMble BUpycaMu. Bupyc nmmyHnoaedununra yenoseka (BUY) —

Bo30yautens CIIN/la. IIpodunakTika pacpocTpaHeHNs BUPYCHBIX 3a00J1€BaHU

PasMHOkeHME 1 MTHAMBUAYAIBHOE Pa3BUTHUE OPraHU3MOB

5.1

Krnerounsrii nuxit, i >KU3HEHHBIM UK kieTku. MaTepdaza u muto3. Ilporeccel, mporekatonme B uHTepdase. Permnmukamus — peaxius
MatpuuHoro cuHte3a JIHK. Crpoenne xpoMocoM. XpoMOCOMHBII Habop — KapuoTHIL. JIUTIOMAHBIN U rarIONIHBIN XPOMOCOMHbBIE HAOOPBHI.
Xpomatusl. [{luTonornyeckue OCHOBBI Pa3MHOKEHUS U UHIAUBUIYaIbHOTO Pa3BUTHS OPraHU3MOB.

Henenue knetkn — muto3. Craauu muto3sa. [Ipoueccsl, mpoucxoAsuiye Ha pa3HbIX CTAIMSIX MUTO3a. BUOIOrnuecKknii CMbICIT MUTO3a

5.2

dopMBl pa3MHOXKEHHUS OPTraHM3MOB: O€croJioe M ToJIoBOe. Buubl Oecrmonoro pa3MHOKEHHS: ACIICHHE HaJBOE, MMOYKOBAHHE OIHO- U
MHOTOKJICTOYHBIX, CHOpOOOpa30BaHHWE, BETETAaTUBHOE pa3MHOXKEHHE. LICKyCCTBEHHOE KIOHMPOBAHHWE OPraHW3MOB, €ro 3HAYCHUE IS

CENIEKIIUHU

5.3

[TonoBoe pa3MHOMXKEHHUE, €r0 OTIMYUS OT OECIIOI0TO.
Meiio3. Ctaguu Meiio3a. [Iporecchl, mpoucxosdiue Ha cTaauax Meiosza. [loBeaenue xpomocoMm B Merose. Kpoccunrosep. buosornyeckuit

CMBICII M 3HaUYCHHE Meiio3a

5.4

I'ameTorenes — nponecc O6p2130BaHI/I${ INOJIOBBIX KJICTOK Yy JKUBOTHBIX. ITomoBbIe Keje3bl: CEMEHHUKU U SIMUHUKH. O6paSOBaHI/IC " pa3sBUTUC
ITIOJIOBBIX KJIICTOK — I'aM€T (CHCpMaTOI%OI/II[, HﬁHeKﬂeTKa) — CIICPMATOI'CHE3 U OOI'CHE3. Ocobennoctu CTPOCHUA HﬁHeKJIeTOK " CIICPMATO30M I0B.

OmnonotBopenue. [laprenorenes

5.5

WunuBuayanbHoe pa3BuTHe (OHTOTEHE3). DMOpPHOHATBHOE pa3BUTHE (AMOpHOTEHe3). DTanbl AMOPHOHATIBLHOTO Pa3BUTHS y MO3BOHOYHBIX
KUBOTHBIX: JApOOJeHHe, racTpyisaiusi, opraHorenes3. llocTamOpuoHanbHOE pa3BUTHE. THIBI MOCTIMOPHOHAIBHOTO PA3BUTUSA: TMPSIMOE,
HenpsiMoe (IMYMHOYHOE). BiusiHue cpeibl Ha pa3BUTHE OPraHU3MOB; (DaKTOPHI, CIIOCOOHBIE BHI3BIBATh BPOKIEHHBIE YPOJICTBA.

Poctn pa3BUTHUC paCTeHHﬁ. OnTorcHes IBETKOBOI'O PACTCHUA: CTPOCHUC CCMCHU, CTAINN PA3BUTUSA

HacneacTBeHHOCTh M H3MEHUYMBOCTD OpraHnu3MOB




6.1

IIpenmer u 3agaun reHetuku. Vctopus pa3BuTHs reHETHKU. Bkian poccuiickux M 3apyOeXHBIX YYEHBIX B pa3BUTHE I'€HETUKH. MeToJibl
TeHEeTUKU (THUOPUIOJIOTHUYECKH, LIHUTOTEHETUYECKUH, MOJICKYISIpHO-TeHeTHYeCKHi1). OCHOBHBIE TI€HETHYEeCKHE MOHATH. | eHeTnyeckas

CHUMBOJIMKA, UCII0JIb3yEMasd B CXEMax CerIJ_II/IBaHI/If/'I

6.2

3aKOHOMEPHOCTH HacJIeJJOBaHUsI IPU3HAKOB, ycTaHOBIeHHbIE . Mennenem. MoHoruOpuiHoe cKpeluBanyue. 3aKOH eIMHO00pa3us ruOpuIoB
nepBoro nokxoJsieHus. IlpaBuno nomMuHMpoBaHMs. 3aKOH pacUIeIUIEHUs MpU3HAaKoB. [umore3a uwmcrorhl ramer. IlonHoe u HemosiHoe
JOMHHHUPOBaHHUE.

I[I/IFI/I6pI/I)IHOC CKpCHIIMBaHHUEC. 3aKoH HE3aBHCHMOIO HaCJICAOBaHHA MPU3HAKOB. HI/ITOFGHGTI/ILIGCKI/IG OCHOBBI I[I/IFI/I6pI/IJIHOFO CKpCUIMBaHM.

AHaanponmee CKpCHIIMBaHUC. Hcnonn3oBanne AHAIIM3UPYIOMICTO CKPCIINBAHUA IJI OITPEACIICHUA IT'CHOTUIIA ocobu

6.3

CuerienHoe HacnenoBaHue npusHakoB. Pabora T. Moprana mo cueneHHOMY HaclieqoBaHUIO reHoB. Hapyiienue cuermsieHus reHOB B
pe3ysbTaTe KpOCCUHIOBepa. XpOMOCOMHAs TEOPHUsl HACJIEICTBEHHOCTHU. | 'eHeTH4eCKe KapThl.
I'enetnka mosa. XpoMOCOMHOE OTMpe/eieHre Mmoyia. AyTOCOMBI M TIOJIOBBIE XPOMOCOMBI. |'OMOTraMeTHbIE W TeTEepPOraMeTHbIE OpPTraHU3MBI.

Hacnengosanme IMPU3HAKOB, CHCIIJICHHBIX C ITOJIOM

6.4

3MeH4YnBOCTE. BI/I}II)I NU3MCEHUYHNBOCTHU: HCEHACJICACTBCHHAsA MW HACJICICTBCHHAa. Pois Cp€abl B HeHaCJ'Ie)ICTBeHHOI\/’I U3MECHYHNBOCTH.
XapakTepucTuka MOIU(UKAITMOHHOW W3MEHUMBOCTH. BapwanmoHHBIA psa W BapualMoOHHAs KpuBas. Hopma peakmuu mpu3HAKa.

KonunuecTBeHHbIe U KauecTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOIU(UKATMOHHONW U3MEHYHBOCTH

6.5

HacnenactBennas, wiM TEHOTUNWYECKas, H3MEHUYMBOCTh. KomOMHAaTHBHAs W3MEHUYMBOCTh. MeH03 W TOJOBOM TIpollecC — OCHOBA
KOMOMHATHBHOW M3MEHUYMBOCTH. MyTallMOHHAss M3MEHYMBOCTh. Kiaccudukarus MyTamuii: TeHHbIE XPOMOCOMHBIE, TeHOMHBIE. YacToTa u

MPUYUHBI MyTaruii. MyrareHHbie GakTophl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HacaeACTBEHHOM n3MenunBoctd H.M. BaBmioBa

6.6

I'enetnka denoBeka. KapI/IOTI/Il'I yenoBeka. OCHOBHBIE METOJAbI IT'CHCTUKHN YCJIOBCKA: FeHeaJIOFI/I‘leCKI/Iﬁ, 6HH3H€HOBHI>1, HHTOFGHCTI/I‘IGCKI/II‘/'I,
6HOXHMH‘I€CKHI>1, MOJ'ICKy.TIHpHO-FeHeTI/ILIeCKI/Iﬁ. COBpCMeHHOC OnmpeACIICHUE I'CHOTHUIIA: ITOJJTHOI'CHOMHOEC CCKBCHUPOBAHUC, TCHOTUIIMPOBAHUE,
B TOM 4YHCJIIC C IIOMOIIBIO HHP-aHaHI/ISa. HacnenctBenunie 3a00JIeBaHUs YEIOBEKA: I'€HHBIE 6OH63HI/I, 00JIE3HH C HaCHCHCTBCHHOﬁ
IpeaApacIoJIOKCHHOCTbIO, XPOMOCOMHLIC oone3nn. CoMaTHUYECKHE H FCHCPATUBHBIC MYTaIllUH. HpI/IHI_[I/IHH 3A0POBOIro 06p8.3€1 KHN3HU,
JUarioCTHuKH, HpO(i)I/IJ'IaKTI/IKI/I U JIEYeHUsS Te€HETHYECKUX OO0Je3HEH. Menuko-reHeTUYeCKoe KOHCYJIbTUPDOBAHHUC. 3HaucHUE MGHHHHHCKOﬁ

TCHCTUKU B IIPEAOTBPANICHUHN U JICUCHUUN I'CHECTUUCCKUX 3a00JIEBaHHUH YeIIOBEKa

CGHGKHI/IH OpraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

CeJ'IeKI_[I/IH KaK HayKa MW TIIpoIecCC. 3apO)K)IeHI/Ie celekiuu M goMectukanusd. Ydenue H.M. BaBuiopa o HCHTpAaX MNPOUCXOKIACHUA U

MHOFOO6paBI/I$I KYJIBbTYPHBIX paCTeHHﬁ. ]_[CHTpBI MPOUCXOKACHUA JOMAITHUX KUBOTHBIX. COpT, nmopoJaa, mrTaMm




CoBpeMeHHbIE METOJbl CENEeKIMH. MacCOBbIi M HMHIMBUAYAJIbHBIH OTOOpPHI B CENEKIMHM pacTeHUH M >KMBOTHBIX. OIlEHKa 3KCTepbepa.

bnuskopoacTBeHHOE CKpemmBaHue — MHOpuAMHT. Ywucrtas nuHus. CKpelMBaHWE YUCTBHIX JHHUK. lerepos3uc, mnm ruOpugHas cuia.

r2 HeponctBenHoe ckpemuBanue — ayrOpuauur. OtmanéHHas ruOpuaum3anmuss u e€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 W IMOJIydeHHUe
MTOJIMIVIONJOB. JIOCTHIKEHUS CENEKIUN PACTEHUH, )KUBOTHBIX  MUKPOOPTraHU3MOB
buoTtexHonorust kak oTpacib NMpou3BOJACTBA. ['eHHass MH)keHepus. OTanbl co3naHus pekoMOuHaHTHOW JIHK u TpaHCreHHBIX OpraHu3MOB.
7.3 Kierounas wnnxkenepusa. Kilerounele KynbTypbsl. MHKpOKIOHaNbHOE pa3MHOXKeHUE pacTeHud. KiloHMpoBaHME BBICOKOIIPOIYKTUBHBIX

CEJIbCKOXO35MCTBEHHBIX OPraHU3MOB. DKOJIOTH4YecKHe U dTnueckue mpodsneMsl. 'MO — renernyecku Mo iU (UIMPOBAHHBIE OPTaHU3MBI

YUYEBHO-METO/IUYECKOE OBECITEYHEHHUE OBPA30BATEJIBHOI'O ITPOLLECCA

OBS3ATEJBHBIE YUYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

* buosorus, 10 xkmacc 6a30BswIil ypoBeHs/ [laceunuk B. B., Kamenckuit A. A., Pybnos A. M., u apyrue; noa penakuueit B. B. Tlaceununka. -Mocksa:
[Ipocsemenue, 2025.- 223c¢.

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA
1. buonorwus, 10 kmacc 6a30BeIil ypoBeHs/ [laceunuk B. B., Kamenckuii A. A., PyonoB A. M., u apyrue; nox penakaueii B. B. Tlaceunuxka. -
Mockaa: I[Tpocsemenue, 2025.- 223c.

2. Axkumos C.U. u nmp. buosorus B Tabnuiax, cxeMmax, pucyHkax. YaeOHo-oOpa3oBatenbpHas cepus. - M: Jluct-Hero, 2020. — 1117c.

3. buonorust: CripaBounuk mkoiapHUKA U ctynenTa/l[lon pen. 3.bpema u M.Meiinke; [1ep. ¢ Hem. — 3-e u3x., crepeorun. — M.: Jlpoda, 2019, ¢.243-244.
4. bosroa M.B. COopHEK 3a/1a4 110 00111€H OMOJIOTHH C peIIeHUsIMH IS mocTynaromux B By3bl. - M: OO «OHUKC 21 Bek», «Mup u o6pa3oBaHue»,
2016. — 134c.

5. Eropora T.A., Kitynosa C.M. OcHoBbI OnoTexHosiorun. — M.: U1 «Axanemusy», 2020. — 122c.

6. Jlepuepl .. O6mas 6uosorus (10-11 xmaccer): [Toaroroska k EI'D. KorTtponsabie u camocTositenbablie padoTel/ I'.W.JIeprep. — M.: Okcemo, 2022. —
240c.

7. Mapkuna B.B. O0mias 6uonorus: yuebnoe nocooue/ B.B.Mapkuna, T.}O. Tatapenko-Ko3zmuna, T.I1. [Topagosckas. — M.: Ipoda, 2020. — 135c.

8. Hewaesa I'.A., ®enopoc E.N. Dxonorus B sxcriepumentax: 10 — 11 kimaccel: MmeToauueckoe nmocoodue. — M.: Benrana-I'pad, 2019. — 254c.

9. HoBoxxenos F0.U. ®unernyeckas 3Bomtonus yenoBeka.— Exarepunoypr, 2015. — 112c.

10. CuornazoB H.U., Aradonona W.b., 3axaposa E.T. O6mas 6uosnorus. ba3ossiii yposenb. 10 — 11 kmace. — M.: [Ipoda, 2021. — 354c.

11. ®enopoc E.N., Heuaesa I'.A. Dkoiorus B skcnepuMeHTax: yued. nocoodue ais yyamuxces 10 — 11 k. o6meodpazoBat. yupexxaeHuid. — M.: Benrana-
I'pad, 2019. — 155c.
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