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INOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMMbl MO OMOJIOTUU TEOPETUYECKYI0 OCHOBY AJISl OTpEAeNICHHs MOIXO0A0B K
(bopMUpOBaHHUIO COAEpKaHUsl ydeOHOro mpeaMera «bHoOmOrus cocTaBUIIN: KOHIENTYaJIbHBIE MOJTOXKEHUS
OI'OC COO o B3auMOOOYCIOBIEHHOCTH LIENIeH, COAEpKaHus, Pe3ylbTaToB OOy4deHHs M TpeOOBaHUU K
YPOBHIO IOJATOTOBKU BBIMIYCKHUKOB, TOJOXXEHUS 00 OOIMX LENSX W MPUHLHIAX, XapaKTepPU3YIOIIHUX
COBPEMEHHOE COCTOSTHUE CHCTEMBI CpefaHero obmiero oopasoBanusi B Poccuiickoit denepanuu, a Take
MoJIo’KeHus: o crenuduke OuoMoruu, €€ 3HAYeHUH B IIO3HAHWU >KMBOM MHPUPOIBI U oOOecreyeHHH
CYILLIECTBOBAHMS 4YesioBedeckoro odmrectBa. CorjacHO Ha3BAaHHBIM MOJIOKEHUSIM, OINpPEAEICHbl OCHOBHBIE
(GYHKIMH TTPOT'PaMMEI 110 OUOIOTHH U € CTPYKTYpaA.

[Iporpamma mo Owuonoruu nAaéT TpENCTaBICHHE O MesX, o0 ol0mei crpateruu oOydeHus,
BOCIIUTAHUSI U pPa3BUTUS OOYydaIOIIMXCs CpeAcTBaMH ydeOHoro mpenmera «buomorus», ompexnenser
o0si3aTebHOE TPEIMETHOE COJAEp)KaHHWe, €ro CTPYKTYpy, paclpelelieHHe Mo pas3feinaM U TeMmaw,
PEKOMEHyeMYIO IOCJIEOBATENIbHOCTh H3Y4YeHHUsS Y4eOHOro maTepuana ¢ y4€TOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM 00pa30BaTEIbHOrO Ipoliecca, BO3PACTHBIX  OCOOEHHOCTEH
00y4aroIIMXCS.

B mporpamme mo Ouonoruu TakkKe Y4YUTHIBAIOTCA TpeOOBaHUS K IUJIAHUPYEMBIM JIMYHOCTHBIM,
METaNpeAMETHBIM U MPEIMETHBIM pe3yjbTaTaM oOy4deHHs B (POPMHUpPOBAHUM OCHOBHBIX BHJIOB Y4e€OHO-
MO3HABATENILHON  eATeIbHOCTH/yueOHbIX  JeHCTBUII  00y4arolmMxcs IO OCBOCHHIO  COJEp)KaHUs
OHMOIOrMYecKOro 00pa3OBaHuUs.

B mporpamme mo Ouomormm (10-11 xmaccel, 06a30BBIf YpOBEHBb) peaTM30BAH IPUHIIHUII
IIPEEMCTBEHHOCTH B M3YyYE€HUU OMOJIOrMM, Ojarojaps 4emy B HEW IpPOCMAaTpUBAETCS HAIpPaBIEHHOCTb Ha
pa3BUTUE 3HAHUM, CBS3aHHBIX C (HOPMHUPOBAHHEM ECTECTBEHHO-HAYYHOT'O MHPOBO33PEHMS, LIEHHOCTHBIX
OpPHEHTAUUN JIMYHOCTH, HSKOJOTMYECKOTO MBIIUICHHS, TPEACTaBICHU O 340pOBOM OO0pa3e KU3HU H
OCpeXKHBIM OTHOIIEGHHWEM K OKpYXarolled mpupoaHod cpeae. IloaTtomy Hapsay ¢ HM3ydCHHEM
00IIe0MOOTHYECKUX TEOPUH, a TaK)Ke 3HAHWH O CTPOCHUHU YKMBBIX CHCTEM Pa3HOTO PaHTa U CYHIHOCTH
OCHOBHBIX IPOTEKAIOIINX B HUX MPOLIECCOB B IIpOrpaMMe 1o OMOJIOTUH y1€JI€HO BHUMAaHUE HCIIO0Ib30BaHHUIO
MOJyYeHHBIX 3HAHUM B TMOBCEAHEBHON JKM3HM JUI peIIeHHs NPUKIAJHBIX 3aJad, B TOM 4YHCIE:
NpoUIAKTUKN HACJIEACTBEHHBIX 3a00JeBaHUIl 4YeIOBEKa, MEIMKO-TEHETHUYECKOr0 KOHCYJIbTHPOBAaHMUS,
00OCHOBaHHsI IKOJIOTUYECKH I1eJIeCOO0PA3HOro MOBENCHUSI B OKpPY)KAIOIIeH MPHUPOIHON cpesie, aHalIu3a
BIIMSIHUSL XO3SIICTBEHHOM J1eATETbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOIHBIX U UCKYCCTBEHHBIX 9K OCHCTEM.
VYcunenue BHUMaHUS K MPUKIATHON HAaMpaBIIEHHOCTH y4uyeOHOro mpenMera «buonorus» MpoauKTOBAHO
HEOOXOAMMOCTBIO OOECIeUeHUs YCIOBMM /Il peIIeHHs OJHOM W3 aKTyalbHBIX 3aJad IIKOJbHOTO
Ouonornueckoro oOpa3oBaHUs, KOTOpas MpenanosiaraeT (GopMHpoBaHHE y OOYYaroImMXCS CIIOCOOHOCTH
aJanTHPOBATHCA K U3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIEr0CsS COBPEMEHHOT O MUA.

buonorus Ha ypoBHE cpenHero oOuero oopa3oBaHus 3aHUMaeT BaxkHoe MecTo. OHa oOecrneunBaer
¢opmupoBaHue y oOydarooIIuXcs MNPEICTaBICHUNH O HAayyHOW KapTUHE MHpa, pacliMpseT U o00oOuaeT
3HAHUS O JKUBOU MPUPOJIE, €€ OTIMUUTENbHBIX TPU3HAKaX — YPOBHEBOW OpPraHU3allMK U 3BOJIOLNH, CO31AET
YCIOBUS JUIS: TIO3HAHHMS 3aKOHOB JKUBOM MHpHPOnbI, (opMUpoBaHMsS (YHKIMOHATBHOW T'PaMOTHOCTH,
HABBIKOB 3/IOPOBOTO M 0€30MacHOro oopasa >KM3HH, SKOJTOTUYECKOT0 MBIIUICHHUS, IEH HOCTHOTO OTHOIICHUS
K KHBOMW MIPUPOJIC U YETIOBEKY.

Bonbuioe 3HaueHne OGMoONIOryus UMEET TAKKE JUIsl peIIeHUs] BOCIUTATENbHBIX U pa3BUBAIOIIMX 3a7a4
cpennero oOmero oOpa3oBaHMsl, cOIUANM3AlMU oOydarmuxcsa. V3ydeHue Oumonoruu obOecreunBaeT
ycinoBusl it (POPMUPOBAHUS HHTEIUICKTYaJIbHBIX, KOMMYHUKAIIMOHHBIX U HMH(POPMAIIMOHHBIX HABBIKOB,
ACTETUYECKONW KYJIbTYPHI, CIOCOOCTBYET HHTErpallid OHMOJOTMYECKMX 3HAHUW C MPEACTaBICHHUSIMH W3
IpyruxX y4eOHBIX MPEAMETOB, B YaCTHOCTH, (U3WKH, XUMHH H Teorpaduu. Ha3zBaHHBIE TONOXKEHHS O
npeaHa3HayeHnn y4deOHoro mnpeamera «bHONOTHsS» COCTAaBUIM OCHOBY IJIsl OMPEACNICHUS IMOAXOI0B K
0TOOpY U CTPYKTYPHPOBAHUIO €TI0 COJIEPKAHUS, PEACTABIEHHOr0 B IPOrpamMmMe Mo OMOJIOTHH.

Ot60p comepkanust yaeOHOrOo Tpenamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C TO3UIIUNA
KyJIBTYpPOCOOOPa3HOTO MOAX0/a, B COOTBETCTBHUU C KOTOPHIM OOydYaromyecs TOJDKHBI OCBOUTH 3HAHUSA U
yMEHUs, 3HauuMble Uit (OPMHUPOBAHHUS OOIIEH KyJIbTYypbl, ONpPENESAIONIME aJIeKBaTHOE IOBEICHUE
YelioBeKa B OKpYKarollel MpUpoIHON cpeae, BOCTPEOOBAHHBIE B MOBCEHEBHON >KM3HU U MPAKTHYECKOU
nestenbHocTH. Ocoboe MECTO B 3TON CHCTEME 3HAHUM 3aHUMAIOT JIEMEHTHI COAEPKAHUs, KOTOPBIE CITyKaT



OCHOBOU 11 (hOPMUPOBAHUS TPEACTABIEHUN O COBPEMEHHOH €CTECTBEHHO-HAy4yHOH KapTHHE Mupa U
LIEHHOCTHBIX OPUEHTALUAX JIMYHOCTH, CIIOCOOCTBYIOIMX I'yMaHU3aUU ONOJIOrH4ecKoro o0pa3oBaHusl.

CTpyKTypHUpOBaHUE COAEpKaHUs Y4eOHOro MaTepuaia B IporpaMMe o OMOJIOruU OCYIIECTBIIEHO C
y4éTOM MPHOPUTETHOIO 3HAYCHHUS 3HAHUK 00 OTIUYUTEIBHBIX OCOOCHHOCTSX J>KMBOM MPUPOIBLI, O €&
YPOBHEBOM OpraHu3aliM M 53BOJIOLMH. B COOTBETCTBMM C 3TUM B CTIpPYKType y4deOHOro mnpeamera
«buosnorus» BbIIEICHBI CIENYIOLIME coJepKaTenbHble TUHUM: «buosorus kak Hayka. MeToJbl Hay4yHOro
no3HaHus», «Kietka kak Guonornyeckas cucteMay, «Opranusm Kak Ouosorudeckas cucremar, «Crucrema u
MHOT000pa3ue OpraHu4ecKoro Mupa», «IBOJIOLUS >KUBOW HPHUPONAB», «IKOCHUCTEMBI U MPUCYLIHE UM
3aKOHOMEPHOCTH.

Lenps nzyuenus yuednoro npenmera «bruonorus» Ha 6a30BOM ypOBHE — OBJIa/ICHHE 00yJarOIIUMHUCS
3HAHUSIMH O CTPYKTYpPHO-(DYHKIIMOHAIBHOW OpraHW3allMy KHUBBIX CHCTEM PA3HOI'0 paHra W npuoOpeTeHHe
YMEHHH HCIIONb30BaTh 3TH 3HAHUS Ui TPaMOTHBIX JEHCTBUM B OTHOIIEHUU OOBEKTOB >KMBOM MPUPOIBI U
pelIeHus Pa3InYHbIX KU3HEHHBIX TPOOJIEM.

JlocTikeHue ey u3ydeHnus yueOHnoro npeamera «buonorus» Ha 6a30BOM ypOBHE 00€CIIEUNBAETCS
pellIeHneM CIEAYIOIUX 3a/1ay:

OCBOEHHE OOYyYaIOLIUMHCS CHCTEMbl 3HAHUH O OHOJIOTHYECKHX TEOPHSX, YUYEHHUSX, 3aKOHax,
3aKOHOMEPHOCTAX, TUIIOTE3aX, IpaBHJaX, CIyXallUX OCHOBOW Uil (POPMUPOBAaHUS IPEICTaBICHUH O
€CTeCTBEHHO-HAyYHOH KapTHMHE MHpa, O METOJaX HAy4yHOro I03HaHMs, CTPOEHHM, MHOrooOpazuu u
OCOOEHHOCTSIX JKMBBIX CHCTEM DPAa3HOIO YPOBHS OpraHU3alllM, BBLAAIOIIMXCS OTKPBITUAX U COBPEMEHHBIX
UCCIIEIOBAHUAX B OMOJIOTHH;

(dopmupoBaHue y 00y4aroImuxcs o3HaBaTeIbHbIX, UHTEJUIEKTYaIbHbIX U TBOPUECKUX CIIOCOOHOCTEN
B IpOLIECCE€ aHAJIM3a JAaHHBIX O MYTAX Pa3BUTUS B OMOJOIMM HAy4YHBIX B3IVIAJ0B, MAECH M IMOAXOJOB K
M3YYEHUIO KUBBIX CUCTEM Pa3HOr0 YPOBHSI OpraHu3allly;

CTQHOBJICHHE Yy 00y4aroUMXCs 001IeH KyIbTypbl, QYHKIIMOHAIBHON I'PaMOTHOCTH, Pa3BUTHE YMEHH
OOBSACHATH M OLIEHMBAThH SBJICHHUS OKPYXKAIOIIEr0o MUpPA XHBOW MPUPOABI HA OCHOBAHWHU 3HAHUI M ONbITA,
MOJTYYEHHBIX [TPH NU3YYEHUH OMOJIOTHH;

¢dopmupoBaHue y oOydyaroIMXCsi YMEHUN HIIIIOCTPUPOBATh 3HAYEHHE OMONOTMYECKMX 3HAHUN B
MPAKTUYECKON JeATENbHOCTH 4YEeNOBEKa, pa3BUTUM COBPEMEHHBIX MEIMIIMHCKMX TEXHOJOTMH U
arpoOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOEKIAEHHOCTH B BO3MOXKHOCTM IIO3HAaHHUSA YEIOBEKOM O KMBOW  IIPUPOBI,
HEOOXOAMMOCTH OEpeXHOro OTHOUIEHUS K Hel, COONIOAEHUS HTHYECKUX HOPM IIpU IPOBEIECHUU
OMOJIOTMYSCKUX UCCIICIOBAHUIA,

OCO3HaHUE I[EHHOCTH OMOJOTMYECKHX 3HAHWM NI MOBBIIICHUS YPOBHS IKOJIOTMYECKON KYJIbTYpHI,
1 GOpMUPOBAaHUS HAYYHOTO MUPOBO33PEHHUS;

IPUMEHEHUE NPUOOPETEHHBIX 3HAHUHM M YMEHUI B OBCEH €BHOM JKU3HU ISl OLIEHKU IOCIEACTBUHA
CBOEH JEATENIbHOCTU 10 OTHOLIEHHIO K OKpYXKarolled cpene, cOOCTBEHHOMY 3/10pOBbI0, OOOCHOBaHUE U
coOuroieHne Mep npopuIaKTUKU 3a00JIeBaHUM.

B cucreme cpennero oduiero oopasoanus «buonorus», uzyuyaemas Ha 0a30BOM YpPOBHE, SIBIISIETCS
00s13aTeNIbHBIM y4EOHBIM MPEIMETOM, BXOJSIIMM B COCTaB IpeAMETHON ob6iacTu «EcTecTBEeHHO-HAayuHBbIE
IIPEAMETBI».

JUist u3ydenus: 61osioruu Ha 6a30BOM ypOBHE CpeIHEro o01iero o0pa3oBaHus OTBOJUTCS 68 4acoB: B
10 xmacce — 34 wgaca (1 uwac B Hememo), B 11 xmacce — 34 wgaca (1 wac B HeHemo).



COJEP)KAHUE OBYYEHMUA
10 KJIACC

Tema 1. buosiorusi kak Hayka.

buonoruss kak Hayka. CBsi3b OHONOrMM C OOIIECTBEHHBIMHM, TEXHUYECKUMU U JAPYTUMHU
€CTECTBEHHBIMHM HayKaMu, (uiiocodueil, 3STUKOH, 3cTeTUKON U npaBoM. Posp Ouosioruu B popmupoBaHUU
COBPEMEHHOW HAy4YHOU KapTUHBI MUpa. CucTtema OMOJIOTMUECKHX HayK.

MeTonpsl 1O3HAHUS KUBOW MNPUPOABl (HAONIOJEHUE, OHKCIEPUMEHT, OINCAaHUE, H3MEPEHHUE,
KiaccupuKaius, MOAEIMPOBaHNE, CTATUCTHYECKAst 00pa0dOoTKa JaHHBIX).

JdemoHcTpanun:

[Toptpetsi: Y. Hapsun, I'. Menaens, H. K. Konbiios, k. Yorcon u ®. Kpuk.

Tabmuis! 1 cxembl: «MeTo/bl TO3HAHUS KUBOU MPUPOIBI».

JlaGopaTopHble M NpakTH4YeCKUe PadoThI:

[Ipaktnueckas padora Ne 1. «/cnonb30BaHue pa3iaMyHbIX METOIOB MPU U3YUEHUU OMOJOTMYECKUX
00BEKTOBY.

Tema 2. ’KuBble cucTeMbl U KX OPraHu3anus.

XKusble cucrembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouonoruu. OTIWYUE JKUBBIX CHCTEM OT
HEOPraHWYECKOM MPUPOJIBI.

CpoiictBa OmocucTeM M HX pa3HOOOpa3ue. YPOBHU OpraHu3alil OWOCHCTEM: MOJEKYJSPHBIH,
KJIETOUHBIN, TKAHEBBIM, OPraHU3MEHHBIHN, TOMYJISAIIMOHHO-BUIOBOM, IKOCUCTEMHBIN (OMOT€OIIEHOTHYECKUIA),
O6uocgepHbIit.

JdeMoHcTpanuu:

Tabmuie! u cxembl: «OCHOBHBIE IPU3HAKH KU3HNY, « YPOBHU OPraHU3AINH KUBOU IPUPOJIBI.

Oo6opynoBanue: Moaenb Mojiekyiisl JIHK.

Tema 3. XumMu4ecKnii COCTaB M CTPOCHUE KIETKH.

XUMHUYECKUI COCTaB KJIETKA. XUMUUYECKHE JIEMEHThI: MaKpO3JIEMEHThI, MUKPO3JIeMEHThI. Boja u
MUHEpaJbHbIE BEIIECTBA.

OyHKUIMHU BOJIBI U MUHEPAJIbHBIX BeUIeCTB B kieTke. [lonaepxxanue ocMoTrueckoro 0angaHca.

benku. CoctaB u crpoeHue OeiakoB. AMHUHOKHUCIOTBI — MOHOMEpbl OenkoB. HeszameHnumble u
3aMEHMMbIE AMHUHOKHCIIOTBI. AMHHOKHCIOTHBI COCTaB. YPOBHHM CTPYKTYphl OEJIKOBOH MOJEKYJIbI
(mepBu4YHasl, BTOpUYHAs, TPETUYHAs M UYETBEPTUYHASI CTPYKTypa). XUMHUYECKHE CBOMCTBA OEIJIKOB.
buonornueckue GyHKIMH OEIKOB.

depmeHThl — OHOJOrMUecKkrue katanu3aTopsl. CTpoeHrne gepMeHTa: aKTUBHBIN IIEHTp, CyOCTpaTHas
cneuuuuHocts. Kopepmentsl. Butamunbl. OTanuns ¢epMeHTOB OT HEOPraHMYECKUX KaTaJln3aTOpPOB.

VYrieBoabl: MOHOCaXapu/sl (TII0K03a, pu0o03a U 1e30Kkcupr003a), Aucaxapu sl (caxaposa, JaKkTo3a) u
noJicaxapuabl (Kpaxmall, TIIMKOreH, 11eJIt0103a). bruosorndeckue pyHKIUM yrieBoaoB.

Jlununel: TpUraMuepuasl, Qochomunuabl, crepounbl. ['MapodUIbHO-TUAPOPOOHBIE CBOMICTBA.
buonornueckue ¢pynknun munuaoB. CpaBHEHHE YTIIEBOIOB, OCIKOB U JTUMUOB KaK HCTOYHUKOB SHEPTHUU.

Hyxkneunoseie kucnotel: JIHK u PHK. Hykneotuasl — MoOHOMEpBI HYKJIEMHOBBIX KUCIOT. CTpoeHHe
u ¢pynkiuu JJHK. Ctpoenune u dynkuuu PHK. Bunst PHK. AT®: crpoenue u GpyHKIuu.

Huronorust — Hayka o kierke. Kiierounas Teopusi — nmpuMep B3aMMOACUCTBHS UAeH U (aKTOB B
Hay4HOM IIO3HaHUH. MeTO/Ibl U3y4YEeHUS KIETKH.

Knerka kak 1enocrHas xuBast cucrema. O01ue Npu3Haky KJIETOK: 3aMKHYTasi Hapy’kHasi MeMOpaHa,
moutekysibl JIHK kak reHeTrueckuii amnmapar, CucTeMa CUHTe3a O eJika.

Tums! KJIeTOK: dyKapHOTHUECKasl U MpokapuoTHyeckas. OCOOEHHOCTH CTPOCHHUS MPOKAPHOTHYECKOM
kierkd. Kierounass crenka Oaktepuil. CTpoeHHE SyKapuOTHUECKOW KIIeTKHM. (OCHOBHBIE OTIMYMS
pacTUTEIbHOM, )KUBOTHON M TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTeHKAa, TJIUKOKAIUKC, HUX (YHKIIUH.
[Tnazmatnueckass memOpaHa, e€ cBoiictBa u Gynknuu. [{uronnazma u e€ opranouasl. OgHOMEMOpPAaHHbBIC
opranounsl kierku: OIIC, ammapat I'ombmxu, mm3ocomsl. IlomyaBTOHOMHBIE OpraHOMIBI KIIETKHU:
MUTOXOHApPUHU, TacTuabl. [Iponcxoxaenne MuToxoHApud M muactua. Bunel nmactun. HememOpaHHBIE
OpPraHOM/Ibl KJIETKHU: puOOCOMBI, KJIETOUHBIN LIEHTP, LIEHTPUOJIHN, PECHUYKH, KI'YTUKU. DyHKIIMN OpraHON10B
KJIETKU. BKitoueHus.



SAnpo — perynsTopHbiii HeHTp kieTku. CTpoeHue sapa: saepHas o00sI0uKa, Kapuoria3mMa, XpoMaTHH,
SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeEeCTB B KIIETKE.

JdemoHcTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. lIBann, M. Illneiinen, P. Bupxos, {x. Yorcon, ®. Kpuk, M.
VYunkunce, P. @panxnun, K. M. bap.

Huarpammsbl: «PacnpeneneHne XMMHYECKUX 3JIEMEHTOB B HEXHUBOM mpupone», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOU IPUPOAEH.

Tabmuuer u cxemsl: «llepuognueckas TabnMIa XMMHUYECKHX 3JIEMEHTOBY», «CTpOEHHE MOJIEKYJIbI
BOIbl», «buocuHTe3 Oenka», «CTpoeHne Moiekynbl Oenka», «CTtpoeHue Qepmenrtay, «HykiaenHoBbie
kucnotel. JIHK», «Ctpoenne monekynsl AT®», «CrpoeHne 3yKapuOTHYECKOM KieTku», «CTpoeHue
KUBOTHOU KJIETKW», «CTpOoeHHE pPACTUTENbHON KIeTKn», «CTpOE€HHE NPOKAPUOTHUECKOW KIIETKHY,
«CTpoeHue aapa KIETKn», « YTIeBOAbI», «JIunuapn.

ObopynoBaHue: CBETOBOM MUKPOCKOI, 000pyIOBaHUE JJIsl IPOBEACHUS HaOMI0IeHU, N3MEpeHHil,
9KCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENBHBIX, )KUBOTHBIX U OaKTEPHUAJIbHBIX KIETOK.

JlabopaTopHble 1 MpakTHYeCKHe PAdOThI:

JlaGopatopHast pabora Ne 1. «M3ydyeHue KaTaauTUYECKOW AaKTUBHOCTH (PepMEHTOB (Ha IpuMepe
aMUJIa3bl UM KaTajaasbl)».

JIabopaTtopHas pabora Ne 2. «/3yueHue CTpOEHHs KIETOK PACTCHUM, )KUBOTHBIX U OaKTepuil mon
MHUKPOCKOIIOM Ha FOTOBBIX MUKpOIpenapaTax u UX OMUCAHUEY.

Tema 4. ’KnusHenesTeJIbHOCTb KICTKH.

OOmen BemiecTB, WM MeTaboMM3M. AcCCUMHIIISIHS (IJIACTUYECKAM OOMEH) W AMCCHMUIISIIUS
(oHEepreTHYecKii 0OMEH) — JBE CTOPOHBI €IMHOro mpolecca Merabosm3ma. Poip 3aKOHOB COXpaHEHHS
BEILECTB U PHEPrUU B IOHUMAHUU MeTabon3Ma.

Tumnbel oOMeHa BemiecTB: aBTOTPOGHBIN U rereporpodHbiii. Poas pepMeHTOB B 0OMEHE BEIISCTB H
MIPEBPAILIEHUH SHEPTUU B KIIETKE.

®ortocunTe3. CBeroBas U TeMHOBas (as3bl (oTocuHTe3a. Peakuuu Qorocunreza. IPppexTuBHOCTH
¢dorocunTe3a. 3HaueHne (HOTOoCHHTE3a JUIsl )KU3HU Ha 3emie. BiausHue ycnoBuii cpeasl Ha (GOTOCHUHTE3 U
CIOCOOBI MOBBIIIEHUS €ro MPOYKTUBHOCTH Y KYJIbTYPHBIX PacTEHHI.

XeMocHuHTe3. XeMOCHHTEe3upylore 6akTepun. 3HaueHNe XeMOCHHTE3a JIJIs KU 3HU Ha 3emule.

DOHepretnueckuii OoOMEH B KJeTKe. PaclienieHune BemIECTB, BBIAEICHHE W aKKyMYJIHPOBaHUE
SHEPruM B KJIETKE. DTallbl 3Heprerndyeckoro obmeHna. I'nmukonus. bpoxenue m ero Buabl. KucinoponHoe
OKHCIIEHHEe, WM KJeToyHoe JAblxaHue. OxucautenbHoe QochopunupoBanue. IPQex THBHOCTH
SHEPreTUYECKOro oOMeHa.

Peaknuu matpuuHoro cuntesza. I'eHermueckas mHpopmanusa u JIHK. Peanmsanus reHernueckoi
uH(popMauu B KieTke. ['eHeTMueckuil kox u ero cBoiictBa. TpaHckpunuus — mMaTpuuHblii cuHte3 PHK.
Tpancnsauus — OuocuHTe3 Oenka. Otanbl TpaHcasauuu. KoaupoBanue aMuHOKUCIOT. Ponb pubocom B
OuocuHTe3e Oelka.

Heknerounsie ¢opMbl x)u3Hu — BUpPYChl. Mcropusi otkpbitusi BupycoB (/. WM. lBaHOBCKWMIA).
Oco0OeHHOCTH CTpOEHHS U JKU3HEHHOIo IMKJa BUpYycoB. bakrepuodaru. bonesnu pacTeHuii, KUBOTHBIX U
YelloBeKa, BhI3bIBaeMble BHpycamMu. Bupyc mmmyHoneduiura yenoeka (BUY) — Bo3oyaurens CIIM/la.
OOpaTtHast TpaHCKpUIILUS, peBepTaza M uHTerpaza. [lpodunakTuka pacnpocTpaHEHUS BHUPYCHBIX
3a0o0JeBaHui.

JdeMoHcTpanuu:

[TopTpetsi: H. K. Kosbiios, /1. 1. UBanoBckuii, K. A. Tumupsizes.

Tabmuubpl u cxembl: «Tumnbl nuTaHus», «MeTtaboau3am», «MHUTOXOHAPUS», «IHEPreTHUCCKUN
obmen», «Xnoporuact», «®orocunres», «Ctpoenne IHK», «CtpoeHne u (GyHKIMOHUPOBAHHUE TEHAY,
«Cunre3 Oenka», «['enermueckuit koa», «Bupyce», «bakrepuodarmn», «CrpoeHne U KU3HEHHBIH IHKI
Bupyca CIIN/1a, 6aktepuodara», «Pemmmkanus JJTHK».

Ob6opynoBanue: Monenu-anmmukauun «Yasoenue JIHK u Tpanckpuniusa», «buocunres Oenxay,
«CTpoeHue KIeTKn», Moaenb cTpykTypsl JIHK.

Tema 5. PazMHOKeHHe U MHAUBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounslii WK, UJIK )KU3HEHHBIA IUKI KieTku. MaTepdaza u mutos. IIporeccsl, nporekaronme B
untepgaze. Penmmkanus — peakuus matpuuHoro cunreza JIHK. Crpoenue xpomocom. XpOoMOCOMHBIN



Habop — KapuoTun. [IMIIouaHbIA U TamIoOuIHbIH XpOMOCOMHBIE Habopel. XpomaTuabl. L{uTonornyeckue
OCHOBBI Pa3MHOKECHHS U MHAUBUYAIbHOTO PA3BUTHS OPTaHU3MOB.

Jenenue knetku — Muto3. Ctaguu mutosa. [Ipoueccsl, mpoucxoasdiye Ha pa3HbIX CTAAUSAX MUTO3A.
buonornyeckuii CMbICI MUTO3A.

[Iporpammupyemasi TuOeb KIETKHA — amonTo3.

®opMbl pa3MHOKEHUST OpraHU3MOB: Oecrionoe U mojioBoe. Bubl 0ecrosioro pa3sMHOXKEHUs: 1eJIeHue
HAaJBOE, MOYKOBAHME OJHO- M MHOI'OKJIETOYHBIX, CIIOPOOOpa30BaHUE, BErETATHBHOE pPa3MHOXEHUE.
HckyccTBEHHOE KIIOHMPOBAHUE OPTaHU3MOB, €r0 3HAUYEHUE JJIs CEJIEKIUU.

ITonoBoe pa3MHOMXKEHUE, €ETO OTINYMSI OT OECIOIOrO.

Meiio3. Ctaaun meiosa. [Ipoieccel, npoucxoasiue Ha cTaausx meiosza. [loBegenne xpomocoMm B
Menose. Kpoccunrosep. bruonornyeckuii CMbICII M 3HaUE€HUE MEH03a.

I'amerorenes — mporecc 00pa3oBaHUs MOJOBBIX KIETOK Y )KUBOTHBIX. [10J10BBIE %K ene3bl: ceMEeHHUKN

n sudaHuKU. OOpa3oBaHWE W pa3BUTHE TIOJIOBBIX KJIETOK — TraMeT (CIepMaTo30ui, SHIEKIIeTKA) —
criepMatoreHe3 M oBoreHe3. OCOOEHHOCTH CTPOEHMs SHIEKJIETOK M crnepmaro3ouaoB. OmioqoTBOpeHHeE.
[Taprenorenes.

WnnuBuayanbHoe pa3BUTHE (OHTOrEHE3). OMOpHOHANbHOE pa3BUTHE (3MOpHUOreHe3). OTambl
SMOpPHOHAJIBHOIO Pa3BUTHS Yy IO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHUE, TacTpyJisilus, OpPraHOI'E€HE3.
IToctamOpuonanbHOe pazBuTHE. THUITBI TOCTIMOPHUOHAIBHOIO Pa3BUTHS: MPSIMOE, HENpsAMOoe (JIMYMHOYHOE).
BnusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE BBI3BIBATh BPOXKAEHHBIE YPOCTBA.

PocT u pa3suthe pacteHnidi. OHTOreHe3 LIBETKOBOI'O PACTEHMSI: CTPOCHUE CEMEHHU, CTaIMU Pa3BUTHSL.

JdeMoHcTpanuu:

Tabmuie! u cxembl: «@OpMBbI Pa3MHOKEHUS OPraHU3MOBY, «J[BOMHOE OIII0JOTBOPEHUE Y LIBETKOBBIX
pacteHui», «BereraTuBHOE pasMHOKEHUE pacTeHU», «JleneHue kietku 6akrepuit», «CTpoeHHE MOIOBBIX
KiIeTok», «CTtpoeHue xpomocombly, «Kierounsli mukim», «Pemmmkamus AHK», «Mwutoszyn, «Meiio3»,
«IIpsimoe u Henpsmoe pa3BuTHE», «['amMeToreHe3 y MIIEKONUTAIOUIMX M uesloBeKa», «OCHOBHBIE CTaUU
OHTOI'EHE3a».

ObopynoBaHue: MUKPOCKOII, MUKpoIpenapaTsl « CriepMaTo301abl MIIEKOIU TAIOLIETr0», « SIHIeKIeTka
MJIEKONUTaroIEero», «KapnoknHes B KIeTKax KOpeElIKa JyKa», MarHUTHAas MOZeNb-anIumkanus «Jlenenue
knetkn», monens JIHK, monens metadasnoit XxpoMoCcoMBl.

JlabopaTopHble 1 MpaKTHYECKHEe PA0OThI:

JlabopatopHast pabora Ne 3. «HaOmonenne MuTO3a B KJIETKAaX KOHUMKA KOpPEIIKa JIyKa Ha TOTOBBIX
MUKpOIIpenapaTax».

JIaGopaTtopHas pabota Ne 4. «/3yueHne cTpoeHUs MOJOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpenapaTaxy.

Tema 6. HacsieacTBeHHOCTh 1 H3MEHYHBOCTH OPraHU3MOB.

IIpeamer u 3amauun reHeTuku. Mcropus pa3BUTUS T€HETHKH. Posib 1IUTONOrMU M 3MOPUOJIOTMU B
CTaHOBJICHMM T'€HETUKU. Bkiaj poccuiickux M 3apyOexHBIX Y4EHBIX B Pa3BUTHE T'€HETUKH. MeTozbl
IFEHETUKU  (TMOPUAOJIOrMYECKUM,  LMTOr€HETHYECKHM,  MOJEeKyJIpHO-TeHeTuueckuil).  OCHOBHBIE
TeHETUYECKHE MOHATH. [ 'eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaxX CKpEIUBaHUM.

3aKOHOMEpPHOCTH HAacCJeOBaHMs IPU3HAKOB, YycTaHOBiIeHHble I'. Mennenem. MoHoru6puaHoe
CKpellMBaHue. 3aKOH eAMHOO0Opa3usi THOpUAOB MEpBOro MOKoJeHHsA. IIpaBuio TOMHHUpPOBaHMS. 3aKOH
paclleIuIeHus Tpu3HaKoB. ['unore3a ynuctorel rameT. I10oJIHOE M HEMOIHOE JOMUHUPOBAHHUE.

JuruOGpuaHoe ckpeluBaHue. 3aKOH HE3aBUCUMOIO HacjeloBaHUsS Mpu3HakoB. LluTorenernueckue
OCHOBBI AUTMOPUIHOrO CKpEIlMBaHUs. AHAJIM3UpPYIOIlee CKpelrBanue. Vcnonp30Banne aHaIM3UPYIOIIETro
CKpEILLUBAHUS JJIs ONpeAeNIeHUs] TEHOTUIIa OCOOH.

CuerieHHOE HaclieoBaHHe Tpu3HakoB. Pabora T. MopraHa 1o CIEIJIEHHOMY HAacJIeOBaHUIO
re”oB. Hapylienue cuernieHus reHoB B pe3yJibTaTe KpPOCCUHIOBEpa.

XpOMOCOMHasl TEOpUsI HACIENCTBEHHOCTH. [ eHeTnuecKne KapThl.

l'enetuka mosa. XpOMOCOMHOE ONpEeAeiIeHUE Tojda. AYTOCOMBI U TIOJOBBIE XPOMOCOMBI.
I'oMorameTHsble 1 reTeporameTHble Opranu3mMel. HaciienoBanue npu3HakoB, CHEIJIEHHBIX C ITOJIOM.

N3menunBocTh. Buabl HM3MEHUYMBOCTH: HEHACJIEICTBEHHAs W HaciencTBeHHas. Posb cpensl B
HEHACJIEACTBEHHOW M3MEHYMBOCTH. XapaKTEPHCTUKA MOAM(HKAIIMOHHON M3MEHYMBOCTH. BapmanmoHHBIH
psn u BapuanroHHas kpuBas. Hopma peakuun npusHaka. KonruecTBeHHbIE M KaueCTBEHHBIE TPU3HAKU U UX
HOopMa peaknun. CBoHCTBa MO (PUKAIIMOHHON H3MEHYHBOCTH.



HacnencrBennasi, uim reHoTunudecKkas, M3MeHUYnBOCTh. KoMOMHATHBHAS M3MEHUYMBOCTh. Meiio3 u
[IOJIOBOM  MpOLlECC — OCHOBAa KOMOMHATUBHOM M3MEHYMBOCTH. MyTallMOHHAsT U3MEHYUBOCTb.
Knaccudukanus mytanuii: TeHHbIE, XpOMOCOMHbBIE, TeHOMHBIE. YacToTa ¥ MPUYMUHBI MyTaluii. MyTareHHbie
(dakTopbl. 3aKOH TOMOJIOTHYECKUX PSAOB B HacIeICTBeHHOM n3menunBoctu H. 1. BaBunoaa.

BuesinepHast HacIeCTBEHHOCTh M U3MEHUYNUBOCTb.

I'eneruka denoBeka. Kapuortun demoBeka. (OCHOBHBIE  METOABI T'€HETHKM  YEIOBEKA:
IeHEaJIOTMYEeCKUM, OJIM3HENOBBIA, LMTOICHETUYECKUI, OMOXUMHYECKUH, MOJIEKYJISAPHO-TeHETUYECKHM.
CoBpemMeHHOE Olpe/ieIeHNe N'eHOTHIA: TOJIHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C
nomoiipio IIIP-ananu3a. HacimencTBeHHBIC 3a00JICBaHHMS 4YeElIOBEKA: TI'EHHBIC OOJE3HH, OOJC3HH C
HACJIEICTBEHHON IPeIpacloIoKEHHOCTbIO, XPOMOCOMHBIE Ooisie3HH. CoMaTHYECKHE U TEHEpaTHBHbIE
myTtanuu. CTBONOBBIE KJETKH. [IpHHIMIBI 370pOoBOro o0pas3a >XU3HH, IHArHOCTUKU, MPOQHIAKTHKU H
JIeYeHUs TeHeTUYecKux Oose3Hel. Menuko-reHeTHYeckoe KOHCYJIbTHpPOBaHUE. 3HAUY€HUE M EIULIUHCKON
TeHETUKU B MIPEIOTBPALICHUH U JICYEHUU I'eHeTHUYECKUX 3a00JIeBaHUI YeloBeKa.

JdemoHcTpauuu:

IToptpetsl: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B. Tumodees -Pecopckuii,
H. W. BaBuios.

Tabmuupl n cxembl: « MOHOrMOpUIHOE CKpEIMBAHHUE U €r0 LIUTOr€HETHYecKass OCHOBa», «3aKOH
pacIleUIeHns U ero HUTOreHeTHYecKass OCHOBaY, «3aKOH YHCTOTHI raMeT», «{urudpuaHoe ckpeuBaHuey,
«uTomornyeckne OCHOBBI TUTHOPHIHOrO CcKpeumBaHus», «Meilo3», «BzanMoaeicTBue anienbHbIX
reHoB», «['eHeTnueckue KapThl pacTEHUM, KUBOTHBIX U YeJIOBEKa», «['eHeTuka noiay, «3aKOHOMEPHOCTU
HAaCJIEeI0BaHUs, CLEIUIEHHOIO C NOJIOM», «KapuoTuIbl 4elloBeKa W JKMBOTHBIX», «BHIbI M3MEHUMBOCTHY,
«MonudukannonHas H3MeHUUBOCTb», «HacnenoBanue pesyc-gakropa», «['eHeTMka TpyIn KpoBU»,
«MyTanroHHass U3MEHYUBOCTHY.

ObopynoBanue: MO/ ENU -aNIIMKALIUU «Monorubpunnoe CKpEIIMBAaHUEY, «Henonnoe
JOMUHUpPOBaHUEY, «lurudpuaHoe ckpemmBanuey, «I[lepekpéct XxpoMocoM», MEKPOCKOI U MHKPOIpernapaT
«/Ipo3oduaa» (HopMa, MmyTaruu GOpMbI KPbUILEB M OKPACKH Tela), repoapuii «I"opoxX mOCeBHOM.

JlabopaTopHble U NpaKTHYeCKUe PadoThI:

JlabopatopHast pabora Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHUOPHIAHOTO W JUTHOPHUIHOTO
CKpEIIUBaHus y Jp0o30(uiIbl Ha TOTOBBIX MUKpPOIIpernapaTax.

JlabopatopHasi pabora Ne 6. «M3yueHne MOAU(UKANMOHHOW WM3MEHYMBOCTH, ITOCTPOCHUE
BAPUALIMOHHOIO Ps/la U BApUALIUOHHOM KPUBOW.

JIaGopaTtopHas pabora Ne 7. «AHanu3 MyTanuil y 1po30(uibl Ha TOTOBBIX MUKPOIpEnapaTaxy.

[Tpaktuueckas padborta Ne 2. «CocTaBieHHE U aHAINU3 POJIOCIOBHBIX YEJIOBEKa.

Tema 7. Cenexuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka U mpouecc. 3apoXKJeHue ceaekuuu u nomectukanus. Yuenue H. M. BaBunosa
0 LIEHTpax MPOUCXOXKAEHUS U MHOrooOpa3usl KyJbTypHbIX pacTeHui. L{eHTpbl NponcxXoXaeHHs] JOMaIIHUX
KUBOTHBIX. COpT, MOpOAA, LITAMM.

CoBpeMeHHbIE METO/Ibl ceNeKIuU. MaccoBblii U MHAUBUYaIbHBI OTOOPB! B CEJIEKLIMU PACTEHUN U
KHUBOTHBIX. OIlleHKa 5KcTepbepa. bIM3KOpOICTBEHHOE CKpellMBaHWEe — WHOpUAMHT. Yucras IHHHSL.
CkpeuBaHue 4YUCTBIX JWHUK. ['ereposuc, wnu rubpuanas cuina. HepoacTBeHHOE CKpelMBaHUE —
ayropunuar. OtnanéHHas rulpuguzanus U e€ ycnexu. VICKyCCTBeHHBIH MyTareHe3 M IOJy4eHHe
MTOJIMIIIION10B. JIOCTHIKEHNS CEJIEKIIMY PACTEHUH, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buorexHosoruss Kak oTpacib  NPOU3BOACTBA. ['€HHas  MH)KEHepusa. OTalbl  CO3JaHUSA
pexombunanTHo JIHK u Tpancrennsix opranusmoB. Kierounas umxeHepus. KiieTouHble KynbTYpBHI.

MuKpOKIOHAIILHOE Pa3MHOXEHHE pacreHui. KnonupoBanue BBICOKOITPOTYKTHBHBIX
CENTbCKOXO3SIICTBEHHBIX OPraHW3MOB. OJKOJOTHMYeCKHe M dTHueckue Mpobiembl. MO — reHeTHueckd
MOJIU(UITUPOBAHHBIE OPraHU3MBI.

JeMoHcTpanuu:

[Hoptpetsr: H. U. BaBunos, 1. B. Muuypus, I'. /{. Kapneuenko, M. ®@. liBaHoB.

Tabmuubl 1 cxembl: kKapta «L{eHTpBI MPOMCXOXKACHUS W MHOT00Opasusi KyJIbTYPHBIX PAaCTCHHI,
«Iloponpl nomMamHUX >KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHuit», «OTaanéHHas TUOPUIU3ALMSY,
«Paboter akagemuka M. ®. HpanoBay, «llomummongus», «OO0beKTbl OHOTEXHOJIOTHH», «KieTouHbIE
KYJBbTYpbl U KJIOHUpOBaHUE», «KoHCTpyrpoBaHue U mepeHoc reHOB, XPOMOCOM).



O6opynoBaHue: MyJISKH IUIOJOB UM KOPHEIJIOJOB JUKUX (DOPM U KyJbTYPHBIX COPTOB PAacTEHUM,
repbapuii «CebCKOX035IIICTBEHHBIE PACTEHUS.

JIabopaTropHbie H NpaKTHYECKHE PA0OThI:

Okckypeust «OCHOBHbIE METOJAbI U JOCTHXKEHUSI CEJIEKIMU PACTeHUH U KUBOTHBIX (Ha
CENEKIMOHHYI0 CTaHIMIO, TUIEMEHHYIO (hepMy, COPTOMCHBITATENbHBIM Y4acTOK, B TEIUIMYHOE XO35HCTBO,
71a00paTOPUIO arpOYHUBEPCUTETA UM HAYYHOI'O LICHTPA)».

JIaGopaTopHBbIE ONBITHI OLIECHUBAHUIO HE MOJJIEKAT.

INDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITIPOI'PAMMBI 110 BHOJIOTUM HA
BA30BOM YPOBHE CPEJJHET'O OBHIEI'O OBPA3OBAHUA

Cornacao ®I'OC COO, ycranaBiuBarOTCs TpeOOBaHHS K pe3ysibTaTaM OCBOEHHUS O0ydYaroIUMUCS
IIpOrpamMmm CpeaHero oo1ero o0pazoBaHus: JINYHOCTHBIM, METAPEAMETHBIM U ITPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B crpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOEHHUs mpeamera «buosiorus» BbIAEIEHBI CIEAYIOIIHE
COCTaBJISIFOIIME: OCO3HAHHME OOYYAIOIIMMUCS POCCHICKOW TPakIaHCKOM HMAEHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEILBHOCTH U CaMOOMPEICICHUIO, HAJTMYHe MOTHBAIMA K OOY4EHHUIO OMOJIOTHH,
LIEJICHAPABIICHHOE PAa3BUTHUE BHYTPEHHUX YOEKICHHN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX IIEHHOCTEH M
HMCTOPUYECKUX TPAJAUIMKN Pa3BUTHS OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYarOUIUXCS
PYKOBOJICTBOBAThCSI B CBOEH J€ATEIbHOCTH LEHHOCTHO-CMBICIIOBBIMM YCTAHOBKAMH, MIPUCYLIUMH CHUCTEME
OMOJIOrMYeCcKOro 00pa30BaHUS, HATMYUE SKOJOTHYECKOr0 MPaBOCO3HAHUS, CIOCOOHOCTH CTaBUTH LIENTU H
CTPOUTH KU3HEHHBIE MJIAHBIL.

JImaHOCTHBIE PE3yJIbTaThl OCBOCHMS TpenMeTa «buomorus» JOCTUrarTCs B €IUHCTBE YUEOHOH H
BOCIUTATEIBHOW JEATETFHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMH POCCUMCKHUMH COIIMOKYJIbTYPHBIMH,
HMCTOPUYECKUMH U JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHATHIMU B OOIIECTBE MPaBUIaMU U HOPMaMU
MOBEJIEHUSI U CIHOCOOCTBYIOT IPOIIECCAM CaMOIO3HAHUS, CAMOBOCIHUTAHUS M CAMOPA3BHUTHUS, DPa3BUTHS
BHYTPEHHEH MO3ULUU JTUYHOCTH, NMAaTPUOTU3MA, YBAKEHHUS K 3aKOHY M IMPABOIMOPSAKY, YEIOBEKY TpyAa U
CTaplIeMy TOKOJICHHIO, B3aUMHOTO YBa)X€HHUS, OCPEKHOr0 OTHOIICHHS K KYyJbTYPHOMY HACIEOUI0 U
TpaJIUIMsIM MHOTOHAITMOHAIBHOTO Hapojaa Poccuiickoit degepanun, Npupoie U OKPyKarenl Cpee.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS Yy4deOHoro mpeamera «bwosorus» MODKHBI OTpa)kaTh
TOTOBHOCTh U CIOCOOHOCTH OOYYalOUIMXCS PYKOBOJICTBOBATHCS CPOPMHUPOBAHHONW BHYTPEHHEH MO3UIME
JUYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTALIHMH, MO3UTUBHBIX BHYTPEHHUX YOEXKIEHUN, COOTBETCTBYIOIINX
TPaJUIIMOHHBIM IEHHOCTSIM POCCHUUCKOrO OOIECTBA, pACHIMPEHHE IKU3HEHHOIO OIbITa W  ONbITa
NESITEIbHOCTA B TPOIECCE peajM3allii OCHOBHBIX HAIMPABICEHUN BOCIHUTATENBHON NEATENBHOCTH, B TOM
YUCIIE B YACTH!

1) rpaKIaHCKOr0 BOCIIUTAHMUS:

cOpMUPOBAHHOCTh I'PAXKAAHCKON MO3UIMH 00YJaroIerocs Kak akTHBHOTO M OTBETCTBEHHOT'O YJieHa
POCCHIICKOTO 00IIECTBA;

OCO3HAaHHME CBOMX KOHCTUTYIIMOHHBIX MPAB U 00S3aHHOCTEH, yBaKEHUE 3aKOHA U MPABOIOPS/IKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH IESITEIHHOCTH MPHU CO3/IaHUHM YYCOHBIX MPOEKTOB, PEIICHUH
y4eOHBIX U MTO3HABATENBHBIX 33/1a4, BHIMTOJHEHUU OMOJIOTHYECKUX SKCIIEPHMEHTOB;

CIIOCOOHOCTH OMPENeNsITh COOCTBEHHYIO MO3UIUIO 10 OTHOIICHUIO K SIBJCHHUSIM COBPEMEHHOM JKU3HU
1 O0OBSICHATH €&;

YMEHUE YYUTHIBAaTh B CBOUX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOT'O B3aUMOICHCTBUS JIFOACH
C pa3HBIMU YOSXKICHUSIMH, KYyJIbTYPHBIMU [IEHHOCTSIMH M COLIUAIILHBIM TIOJIOKCHHUEM;

TOTOBHOCTh K COTPY/JIHHYECTBY B MPOIIECCE COBMECTHOTO BBITIOJIHEHHSI yUE€OHBIX, TO3HABATEIBHBIX H
MCCIEeNOBATENbCKUX 3a/1a4, YBAXKUTEILHOTO OTHOILIIEHUSI K MHEHHUIO ONIOHEHTOB MPU 00CYKIECHUU CIIOPHBIX
BOIIPOCOB OMOJIOTMUECKOTO COAEPKAHNUS,

TOTOBHOCTh K TYMaHUTApHON U BOJIOHTEPCKOM eI TEIbHOCTH

2) NaTpUOTHYECKOT0 BOCTIMTAHMSA:



c(hOpPMHPOBAHHOCTh POCCHIICKON TPaXTaHCKOW MJIEHTUYHOCTH, MATPUOTU3MA, YBAXKEHUS K CBOEMY
Hapoay, YyBCTBAa OTBETCTBEHHOCTH mepen PonuHoN, TOpAoCTH 3a CBOW Kpail, cCBO0 PoauHy, CBOW SI3BIK U
KYJbTYpY, IPOILIOE U HACTOsALEE MHOTOHALIMOHAIBHOT0 Haposaa Poccuuy;

LIEHHOCTHOE OTHOLIEHUE K MPUPOJHOMY HACJIEAMIO U NaMATHUKAM MPUPOJIbl, JoCTHKeHUs M Poccun
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/E;

CIIOCOOHOCTh OIICHMBAaTh BKJAQJ POCCHHCKMX YUYEHBIX B CTAHOBJIICHHE MW pa3BUTHE OMOJIOTHH,
MMOHUMaHUs 3HA4YEeHUs] OMOJOTMU B TO3HAHWHM 3aKOHOB TPHUPOJIbI, B JKU3HU YEIOBEKA M COBPEMEHHOIO
00I111eCTBA;

uaeitHas yoexx1EHHOCTb, TOTOBHOCTh K CIY:KEHHIO M 3ammre OTedecTBa, OTBETCTBEHHOCTh 3a €ro
cyns0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS .

OCO3HAHHE JTyXOBHBIX IICHHOCTEH POCCHIICKOTO HAPO/Ia;

chOpPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, STHYECKOTO TTOBEIACHUS;

CMIOCOOHOCTh OIICHWBATh CHUTYallUI0 W TPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTHUPYSICh Ha
MOpaJIbHO-HPABCTBEHHbBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOT O BKJIAJIa B TOCTPOEHUE YCTOMYUBOTO Oy IyILIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOUM POIUTENISIM, CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOI'O
MIPUHATHS LEHHOCTEH CeMEMHOM KU3HU B COOTBETCTBUM C TpaAULUsAMU Hapo1oB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKJIIOUAs SCTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO0 TBOPUECTBA,
cropTa, TpyAa, 0OIIECTBEHHBIX OTHOILICHUH;

MMOHUMAaHKE YMOLIMOHAJILHOT O BO3/1€H CTBUSI )KUBOU MTPUPOJIBI U €€ IIEHHOCTH

TOTOBHOCTh K CaMOBBIPDAKCHHIO B Pa3HBIX BUIAX HCKYCCTBAa, CTPEMJICHHE IPOSBIATH KayecTBa
TBOPUYECKOU JIMYHOCTH;

5) ¢usuyeckoro BoCHUTAHUA, (POPMHPOBAHUS KYJIBTYPHI 310POBbS M JIMOLHMOHAJIBHOIO
O0s1aronosiy4yusi:

MOHUMAaHWE W peaju3anus 370pOBOro W 0Oe3omacHOro obpasza JKu3HHU (3I0POBOE MHUTAHHUE,
COOJIFO/IEeHNE TUTUEHWYeCKUX TIPaBUJI B HOPM, COalaHCUPOBAHHBIN PEXUM 3aHITHH U OTABIXA, PEryJisipHas
¢u3ndeckass aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY
(U3NYECKOMY M IICUXHYECKOMY 3/I0POBBIO;

MMOHUMAaHWE IIEHHOCTU NPaBWJI MHAMBUIYAIBHOIO M KOJUIEKTHBHOIO OE€30MaCHOTO IOBEICHUS B
CUTYalIUSIX, YTPOXKAIOIIMX 3I0POBBIO U KU3HHU JIIOJICH;

OCO3HAHHE TOCIEACTBUN U HENPHUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS aIKOT0JIsl, HAPKOTHKOB,
KypeHus);

6) TPy10BOr0 BOCIMTAHUSA:

TOTOBHOCTH K TPYIY, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYAOTII00uE;

FOTOBHOCTh K AaKTUBHOW JIESATEIBHOCTH TEXHOJOTUYECKOM U COLMAIBHOW HAIpPaBICHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATD, IIIAHUPOBATh U CAMOCTOSITEJIHHO BBIMOIHATH TAKYIO J€ATEIIbHOCTD;

MHTEpEC K pasnuuHbIM chepam mpodheccCuoHaIbHON 1eATeIbHOCTH, YMEHHUE COBEPILATh OCO3HAHHBIN
BBIOOp OyAyieil mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE KU3HCHHbIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO M CaMOO0Pa30BaHHIO Ha MPOTSKEHUH BCEH KU3HU;

7) 3K0JIOTMYECKOT0 BOCIIUTAHUS:

9KOJIOTUYECKH 11eJIeco00pa3HOe OTHOIIEHUE K MPUPO/IE KaK UCTOYHHUKY JKU3HU Ha 3emile, OCHOBE €&
CYILIECTBOBAHWS;

MOBBIIIICHUE YPOBHS AKOJIOTHMUYECKOW KYJIbTYpBl: IPHOOPETEHUE OIbITA MIAHUPOBAHUS MMOCTYIKOB U
OLICHKH UX BO3MOYKHBIX MOCJIENCTBUN [JIs1 OKPYKAIOLIEW CPENbL;

OCO3HAHUE II00abHOTO XapaKTepa YKOJIOTHUECKUX MPOOIIEM U TyTel UX PEeIICHUS;

CMOCOOHOCTh HCIIOJB30BAaTh MPUOOpETaeMble TPU W3YYEHWUW OWOJIOTMUM 3HAHUS W YMEHUS TPH
pelIeHny podsIeM, CBSI3aHHBIX C PAIIMOHAILHBIM MPUPOIONOIb30BaHNEM (COOJTIOICHUE TPABHII TTOBEICHUS
B TMPUPOJE, HAIMpPaBICHHBIX Ha COXPAaHEHHWE PABHOBECHS B DJKOCHCTEMaX, OXpaHy BHIOB, JKOCHCTEM,
o6uocdepnr);

AKTUBHOE HENPUATUE [EUCTBHUI, NPUHOCAIIMX BpPEN OKPYXKAIOIIEH NPUPOIHON Cpene, yMEHue
MPOrHO3UPOBATh HEOJArONpPHUSATHBIE HKOJOTUYECKHE TIOCIEACTBUS NPEANPUHUMAEMbIX JEHCTBUUA H
MpeoTBpallaTh UX;



HaJIM4Me Pa3BUTOrO SKOJOTMUYECKOTO MBIILICHUS, SKOJIOTMUYECKOW KYJIbTYPHI, OIbITA AESTEIbHOCTH
9KOJIOTMYECKON HAMPaBICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS MU B TTO3HABATENbHON, KOMMYHUKATHBHOMN
U COIMAIbHONW TMpPaKTUKE, TOTOBHOCTM K YYacTUIO B MPAKTUYECKOW JAEATEIbHOCTH SKOJIOTHYECKON
HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOTI'0 MO3HAHMS:

chOpMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
00I11€CTBEHHOM NMPAKTUKU, OCHOBAHHOI'O Ha AUAJIOre KyJbTYp, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETr0 MECTa
B MOJIUKYJIETYPHOM MHPE;

COBEPILEHCTBOBAHUE S3BIKOBOM M YMTATENIbCKOW KYJIBTYpPbl KaK CpellCTBa B3aMMOJCHCTBUS MEXKIY
JIOJIbMU U TTO3HAHUSI MUPA;

MMOHUMAaHHE CHeU(PUKN OUOIOTHH KaK HayKH, OCO3HaHUS €€ poiu B ((OPMUPOBAHUN PAIIMOHAIBEHOTO
Hay4YHOT'O0 MBIIUJICHUSI, CO3/IaHUH IIEJIOCTHOTO TPEICTABICHHUS 00 OKPYKAIOIMEM MHUPE KaK O €IMHCTBE
MPUPOBI, YETOBEKa M OOINecTBa, B IMO3HAHWHM NPUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU IMpodsiemM
COXpaHEHHS TPUPOJTHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAYMMOCTH OWOJIOTHHU JJII COBPEMEHHOM NHMBWJIM3ALUU: OOECIeueHUs HOBOT O
YPOBHSI Pa3BUTUS MEIUIMHBI, CO3/IaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTHI, CIOCOOHBIX pelIaTh PeCypCHbIe
MpoOJeMbl Pa3BUTUS YEJIOBEYECTBA, MOUCKA IMyTEH BBIXOAA M3 TI00ATbHBIX KOJIOTHYECKUX MPOoOIeM U
obecrieueHus nepexoa K yCTOWYMBOMY Pa3BUTHIO, pallMOHATBHOMY HCIIOJIB30BAaHUIO IPHUPOIHBIX PECYPCOB
1 GOPMHUPOBAHUIO HOBBIX CTAHJAPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B MOJIYYEHUU OMOJOrMYECKUX 3HAHUN B LIEJISAX MOBBIIICHUS OOIICH KyIbTYpHI,
€CTECTBEHHO-HAYyYHON IPaMOTHOCTH, KaK COCTAaBHOM 4acTh (PyHKIIMOHAIHHOU TPAMOTHOCTH OO0 y4aroIIuXcs,
dhopMupyemoii mpu n3ydeHur OMOJIOTHH;

MMOHUMaHUE CYITHOCTH METO/JOB IMO3HAHMUSI, MCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
UCIONB30BaTh IMOJIydaeMble 3HAaHUA [Jisl aHaIM3a U OOBSICHEHUs SBJICHHUH OKPYXKalIIero Mupa u
MPOMCXOASIINX B HEM U3MEHEHUN, YMEHHUE IeNIaTh 00OCHOBAHHBIC 3aKIIOUCHHS HA OCHOBE HAyYHBIX (haKTOB
Y UMEIOIINXCS JAHHBIX C LIEJIBI0 TOy4eHUs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIbHO MCIIOJIb30BaTh OWOJIOrMYECKHWE 3HAHMS JUIS pelleHHus NpodlieM B
peaNbHBIX JKU3HEHHBIX CUTYAIUSX;

OCO3HAHHWE I[EHHOCTH HAayYHOW JESITENbHOCTH, TOTOBHOCTh OCYIIECTBJIATh MPOCKTHYIO H
HCCJIEI0BATENbCKYIO 1€ TeIbHOCTh MHIMBHUIYaIbHO U B TPYIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHUIO M CaMOOOPA30BaHMIO, K AaKTUBHOMY
MOJTyYEHHUIO HOBBIX 3HAHHH 110 OMOJIOTUU B COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHble pe3ybTaThl OCBOEHUS ydyeOHoro npenmMera «buosorus» BKIOYAOT: 3HAYMMbIE
s (GOPMHUPOBAHUS  MHUPOBO33PEHMsS]  OOy4YaIOIMXCS  MEXKIUCLUUIUIMHAPHBIE  (MEXKIPEIMETHBIE)
oO0IlleHayuYHbl€ MOHSTHUS, OTPaKAIOIME LIEJIOCTHOCTh HAyYHOW KapTHUHBI MHpa M cHeuu(pUuKy METOA0B
[I0O3HAHMS, UCIONB3YEMbIX B ECTECTBEHHBIX HayKaX (BEILECTBO, JHEPrus, SBIEHME, IPOLECC, CUCTEMA,
Hay4HbI (aKT, NPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIIefOBaHHE, HAOIIOACHUE,
U3MEpeHHe, OHKCIePUMEHT M JApYrMX), YyHHUBepCajbHble YydeOHble JeWcTBUS  (IIO3HABaTEJbHBIE,
KOMMYHUKAaTUBHbBIE, PETYJIITUBHBIE), oOecnednBarolye GopMupoBanue (yHKINOHATLHOW TPAMOTHOCTH U
COI[MAJIbHON KOMIIETEHIIMU OO0YyYarolMXcsi, CIOCOOHOCTh OOYy4aroUIUXCsl MCIOJb30BaTh OCBOEHHBIE
MEXJIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAaHUS W  yHHUBEpcajbHble y4yeOHbIe JEWCTBUS B
MO3HABATEJIbHON U COLIMAIbHON MPAKTHKE.

MertanpeaMeTHble pe3yJbTaThl OCBOEHHMSI IPOTrpaMMbl CPEIHEro OOIIero oOpa3oBaHMS JOJKHBI
OTpa’KkaTh:

OgyajeHHe YHUBePCATbHBIMHI Y4eOHBIMH N03HABATEJIbHBIMH AeHCTBUSIMH:

1) 6a30BbIe JJOTHYECKHE TEHCTBUSA:

CaMOCTOSITENIbHO (hOPMYIUPOBATh U aKTyaIU3HUPOBATh MPOOIEMyY, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIOJb30BaTh P OCBOEGHUU 3HAHMM NPUEMBI JIOTMYECKOTO MBIIIJIEHUS (aHalW3a, CUHTE3a,
CpaBHEHUs, Kiaccu(uKamuu, OOOOIICHUS), PACKPBIBATH CMBICI OWOJIOTMYECKUX TMOHATHH (BBIACIATH WX
XapaKTepHbIE IPU3HAKH, YCTAHABIMBATh CBS3H C APYTUMU HOHSTUAMU);



OIpenensaTh LEIU JEeSATENbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUM HX JOCTHXKEHUS, COOTHOCUTH
pe3yJIbTaThl AESITEIIbHOCTU C ITOCTABJICHHBIMU LIEJIAMU;

MCII0JIb30BaTh OMOJIOrUYECKHE OHATHS JUIsl 00BbsICHEHUs (JaKTOB U SIBJICHUI KUBOW MPUPOJIBI;

CTPOUTH JIOTMYECKHE pACCYXACHUA (MHAYKTUBHBIE, JEIYKTUBHBIE, 110 aHAJIOIMU), BBIABIATH
3aKOHOMEPHOCTHU M IPOTHBOPEUHSI B PACCMaTPUBAEMBIX ABJICHUAX, (POPMYIUPOBATH BBIBOJBI U 3aKJIIOUECHUS;

MIPUMEHSATh CXEMHO-MO/IEJIbHBIE CPEICTBA JIJIsl IPEICTABICHUSI CYILIECTBEHHBIX CBS3€H U OTHOIIEHUMN
B M3y4aeMbIX OMOJOTMYECKHX 00BEKTaX, a TAaKKe MPOTUBOPEUUI pa3HOrO POja, BBISIBJIEHHBIX B PAa3INYHBIX
MH(OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaTeiBaTh IUUIAaH PELIECHHMs] NPOOJIEMBI € YYETOM aHalM3a MMEIOIIMXCS MaTepHalbHBIX U
HEMaTEepUAJIbHBIX PECYPCOB;

BHOCUTHb KOPPEKTHBBI B JIE€STEILHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENSIM, OL[EHUBATh
PHCKH MOCTEICTBUN AESITETbHOCTH;

KOOPAMHUPOBATH U BBIMOJHATH Pa0OTY B YCIOBUSAX peaJbHOr0, BUPTYaIbHOTO U KOMOMHHUPOBAHHOT O
B3aMMOJCH CTBHUS,

pa3BHUBaTh KPEATUBHOE MBIIIJICHUE IIPU PELIEHUH )KU3HEHHBIX ITPOOJIEM.

2) 6a30BbIe HCCTeI0BATEIbCKHE 1eHCTBHS:

BJIaJIETh HABbIKAMU  y4e€OHO-MCCIENOBAaTEIbCKOM U TNPOEKTHOM JEATENIbHOCTH, HaBbIKAMHU
paspernieHuss npo0jeM, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY IOHMCKY METOIOB PELICHUS
IIPAKTUYECKUX 3a/1ay, IPUMEHEHHIO Pa3JIM4YHbIX METOIOB II03HAHMS;

UCIIOJIb30BaTh PA3IMYHBIE BUBI 1EATEIHOCTH 10 IOJyUYEHUIO HOBOTO 3HAaHMs, €M0 MHTEpPIPETALUY,
IpeoOpa3oBaHUI0 U IMPUMEHEHHIO B Y4YEOHBIX CHUTyalMsX, B TOM 4YHCIE NpU CO3JaHUM Y4eOHBIX U
COL[MAJIbHBIX IPOEKTOB;

¢opMUpOBaTh HAy4yHBIM TUI MBILIUIEHUS, BIAJAETh HAYYHOH TEPMUHOJIOTHEN, KIIOUEBBIMU
MOHATUSMU U METOAAMY;

CTaBUTh M (OPMYJIMPOBATH COOCTBEHHBIE 337a4d B 00Pa30BaTENIbHON JEATENbHOCTH M KU3HEHHBIX
CUTYyaLUsX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalW3HpPOBaTh 3ajady, BBIIBUraTh TUIOTE3Y €&
pellieHusl, HaXOJUTh apryMEHThl JUIsl JO0Ka3aTelbCTBa CBOMX YTBEp)KJIEHUH, 3aJaBaTh MNapaMeTphl U
KPUTEPUU pELICHUS;

aHAJIM3MPOBATH IOJIYYEHHBIE B XOJ€ PELICHUs 3aJayd pe3yJbTaTbhl, KPUTUUYECKH OLICHMBATH M X
JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBMSIX;

JlaBaTh OL[EHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBJIATh ILI€JICHANpPABJICHHBI IOUCK TEpPeHoca CpeIcTB U CIOCOO0OB  JEHCTBUS B
pohecCHOHANBHYIO Cpeny;

YMETh IEPEHOCUTD 3HAHUS B [103HABATEIbHYIO M IPAKTUYECKYIO 00JIaCTH KU3HEAEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IaCTel;

BBIIBUTAaTh HOBbIE WJIEH, MpEeAJaraTb OPUTMHAJIBHBIE MOAXOABI U PELICHUs, CTaBUTh MPOOJIEMBbl U
3aJ1a4M, JOIyCKalOIINe aJbTePHATUBHBIE PEILICHUS.

3) pabora ¢c uHpopManHeii:

OPUEHTHPOBATHCA B PA3IMYHBIX MCTOUYHUKAX MH(pOpManuu (TEKCTe y4yeOHOro mocoOus, Hay4HO-
HOMYJIIPHON JUTEpaType, OMOJOrMYECKUX CJIOBApsAX M CIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3zax NaHHBIX, B
WnTepuere), aHaiu3upoBaTh HH(GOPMALMIO PA3JIMYHBIX BHUJOB U (GOPM MpEACTaBICHUS, KPUTHUECKH
OLIEHUBATh €€ I0CTOBEPHOCTh U HEITPOTUBOPEUNBOCTD;

(hopMyIHPOBaTH 3aIIPOCHl M MPUMEHSITh Pa3JIMYHBIE METOMBI TIPU MOUCKE U 0TOOpE OMOJIOTMUECKON
uHpOpPMaLuu, HEOOXOIUMOM /1JIs BHIIIOJIHEHUS y4eOHBIX 3a/1a4;

npuoOperaTb  ONBIT  HMCIOJB30BAaHUS  MH(POPMAIIMOHHO-KOMMYHUKATHUBHBIX  TEXHOJIOTHH,
COBEPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O HCIIOJIb30BAHUS PA3IMUHBIX IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAJIbHYIO (OpPMY IpeICTaBlIEHUS OMOJIOrMYEcKOil HHpOpMaruu
(cxembl, rpaduKu, AMATPaMMBbl, TaOJIUILIbI, PUCYHKU U APYTOE);

UCIONb30BaTh HAYYHBIN f3BIK B KadeCTBE CpelcTBa Mpu padore ¢ OMONOruveckoil nHQopmanuei:
MPUMEHATh XUMHUYECKHE, (PU3NUYECKHE M MAaTEMAaTHUYECKHUE 3HAKM M CUMBOIbI, (GOpMyJbl, aOOpeBHaTypy,
HOMEHKJIATypy, UCIIOJI30BaTh U IPeoOpa30BbIBATH 3HAKOBO-CHMBOIMYECKNE CPEICTBA HATJIATHOCTH;

BJIaJICTh HAaBBIKAMU DACHO3HABAaHUS M 3aLIMTHl MHGpOpManuu, WH(POPMAIMOHHON O0e€30MacHOCTH
JIMYHOCTH.



OBianeHue yHMBepPCATbHBIMH KOMMYHHUKATHBHBIMH AeHCTBUSIMMU :

1) oO1meHue:

OCYIIECTBJISATh KOMMYHMKAIIMM BO Bcex cdepax >KHM3HHM, aKTUBHO y4acTBOBaTb B JAMAJIOre WIIU
JIUCKYCCUU TIO CYIIECTBY OOCYKJaeMoW TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3BIBATH CY>KICHUS
OTHOCHUTEIBHO BBINOJHEHUS MpeAaraeéMoi 3aJauyd, YYUTHIBATb MHTEPECHl U COIIACOBAHHOCTb IO3ULIUM
JPYTUX YYaCTHUKOB JAMAJIOra WK AUCKYCCUN);

pacrio3HaBaTh HeBepOalbHbIE CpelcTBa OOIIEHUS, MOHUMAaTh 3HAYEHHWE COLMAJIBHBIX 3HAKOB,
MPEANOCHUIOK BOBHUKHOBEHUS KOH(IMKTHBIX CUTYallUi, YMETh CMATYaTh KOHQJIUKTHI U BECTU IIEPET OBOPHI;

BIIQJIETh PA3NMYHBIMHM CIIOCOOAMH OOIIEHUS W B3aMMOJACHCTBHS, TOHUMATh HaMEPEHHs IPYTHX
TIOCH, MPOSBIATH YBAXXUTEIHHOE OTHOIICHHE K COOECENHUKY U B KOPPEKTHOH (opme (popMymnpoBarh
CBOM BO3PaKEHUS,

Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHHS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJCTB.

2) COBMeCTHAasI 1eSITeJIbHOCTh:

MMOHUMATh U HMCIOIB30BATh MPEUMYIIECTBa KOMAHIHOW M WHIAMBUAYaTbHON pabOTHI MPH pelieHUun
OuoNoruuecko  mpobsieMbl, OOOCHOBBIBATH  HEOOXOIUMOCTh  NPUMEHEHHUS  TIPYNIOBBIX  (QopM
B3aUMOJIEHCTBUS TP PELIEHUN yueOHOU 3aauH;

BbIOMpATh TEMATHKY M METO/IbI COBMECTHBIX IEHCTBUI ¢ YU4ETOM OOLIMX HHTEPECOB U BOZMOXHOCTEH
Ka)KJI0T'0 4JIeHa KOJUIEKTHBA;

NPUHUMATh L€ COBMECTHOW JIE€ATEIbHOCTH, OPraHW30BbIBATh U KOOPAMHUPOBATH JEUCTBUS IO €&
JOCTH)KEHUIO: COCTABISITh IUIAH JIEHCTBUHN, paclpeensiTh POy ¢ yu€TOM MHEHUH Y4aCTHHUKOB, OOCYKAAaTh
pe3yJibTaThl COBMECTHOM paboThI;

OLIEHMBATh KAadyeCTBO CBOEro BKJIaJa M KaXJOro yyaCTHUKAa KOMaHJbl B OOLIMIl pe3ysbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

npeJiaraTh HOBbI€ IPOEKTHI, OLIEHUBATH UJIEU C TO3ULMU HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUY €CKOU
3HAYUMOCTH;

OCYLIECTBJIATh IO3UTUBHOE CTPATErMUYECKOE IIOBEICHUE B pPa3jIMYHBIX CUTYyalUsiX, MPOSBIATH
TBOPYECTBO U BOOOpakeHUE, OBITh MHUITUATHBHBIM.

OBJaieHUe YHHBEPCATbHBIMH PeryJIsiTUBHBIMH J1€iCTBUSIMU:

1) camoopranu3anus:

WCIONB30BaTh OMOJOTMYECKUE 3HAHMS NSl BBISIBICHUS MPOOJIEM M MX PEIIeHUS B JKU3HEHHBIX U
y4eOHBIX CUTYaIUsX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH IIeNIeBbIC M CMBICIIOBbIE YCTAHOBKU B CBOUX JIEHCTBHSI X
U TIOCTYTIKaX MO OTHOLIEHHIO K JKUBOI MPUPOIE, CBOEMY 3/10POBBIO U 3JOPOBBIO OKPY)KAIOIINX;

CaMOCTOSITENIFHO OCYIIECTBIISATh MO3HABATEIBbHYIO JEATEIbHOCTD, BBISBIATH MPOOJIEMBbI, CTaBUTh U
bopmynupoBaTh COOCTBEHHBIE 3a]a4K B 00pa30BaTEIbHON 1€ATEIbHOCTH U KU3HEHHBIX CHUTYaIUsX;

CaMOCTOSITEJIbHO COCTaBJATh IUIAaH pELIEHHs HpoOJeMbl € Y4ETOM MMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUTEHUI;

JIaBaTh OIIEHKY HOBBIM CHTYALIHsIM;

paciupsTh paMK1 y4eOHOT 0 IpeaMeTa Ha OCHOBE JIMYHBIX IPEANOYTEHHI;

JeNaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OLIEHUBATh MPUOOPETEHHBIN OMBIT;

crnoco0cTBOBaTh (POPMUPOBAHUIO M MPOSIBICHUIO MIMPOKOW IPYAMLIMU B Pa3HbIX 001acTIX 3HAHUU,
MTOCTOSIHHO TTOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYaI[UsIM, BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE
pE3yJIbTATOB LIETISIM;

BIIQJICTh HABBIKAMHU TMO3HABATEIbHONH pEQIIEKCHH KaK OCO3HAaHUS COBEpIIaeMbIX JEHCTBUU U
MBICIUTENILHBIX MPOIECCOB, UX PE3YyJIbTaTOB U OCHOBAHUMN, HCIOJIL30BAaTh MPUEMBI peIEeKCHH A OLIEHKU
CUTYaIlH, BIOOpA BEPHOT'O PEIICHNUS;

YMETh OLICHUBATh PUCKU M CBOEBPEMEHHO MPUHUMATh PELICHHS 10 UX CHHKEHUIO;

MIPUHUMATh MOTHUBBI U apPT'yMEHTHI APYTHX IPH aHAJIN3E PE3yJIbTaTOB AESTEIbHOCTH;

3) npuHsiTHE CeGsI M APYTHX:

NpUHUMATH ce0s1, TOHUMasi CBOM HEJJOCTATKH U TOCTOMHCTBA;

MIPUHUMATH MOTHUBBI M apPT'YMEHTHI APYTHX IPH aHAJIN3E PE3yJIbTaTOB AESTEIbHOCTH;



IIpU3HaBaTh CBOE MPABO U MPaBO APYrUX Ha OLUIMOKH;
pa3BHUBaTh CIOCOOHOCTH IOHUMATh MUP C IMO3ULIUU APYTOro YeI0BEKA.

HNPEJMETHBIE PE3YJIBTATBI

[IpenmeTHsbie pe3ynbraThl ocBoeHUs nporpammbl COO no Ouosioruu Ha 0a30BOM YpOBHE BKIIIOUYAIOT
cienuuueckue s yuedHoro npeamera «buosorus» HayuyHble 3HaHUS, YMEHUS U CIIOCOOBI IEHCTBUHN 1O
OCBOEHHIO, HMHTEpIpeTali U MpeoO0pa3oBaHMIO 3HAHMM, BHUJABI JEATEIHHOCTH MO IOJYYEHHUIO HOBOIO
3HaHHUS W TIPUMEHEHUIO 3HAHWA B Pa3iMUYHBIX Y4EOHBIX CHUTYaIUsX, a TaKkKe B PEaTbHBIX JKU3HEHHBIX
CUTYyallusiX, CBA3aHHBIX ¢ Ouosiorueil. B mporpamMme mpeaMmeTHble pe3yibTaThl MPENCTaBIEHBI M0 ToJlaM
o0OyUCHHMS.

[IpenmeTHBIe pe3ynbTaThl OCBOEHUSA y4yeOHoro mnpeamera «buomorus» 6 10 knacce NOMKHBI
OTpa)kaTh:

c(OpMUPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTMH B CUCTEME HAyYHOTO 3HAHHS €CTECTBEHHBIX
HayK, B (pOpPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAaY4YHOH KapTUHBI MUpa U HAYYHOI'O MUPOBO33pEHUS, O
BKJIAZIE POCCUHCKUX M 3apyOeXHbIX Yy4EHBIX-OMOJIOTOB B pa3BUTHE OHONOIMM, (YHKIUOHAILHOU
IPaMOTHOCTH 4€JI0BEKa JJI PEeIICHUs )KM3HEHHbIX 3a/1a4;

YMEHHE PacCKpBIBaTh COJEpKaHUE OMOJIOTHYECKHX TEPMUHOB U MOHSATHIL: KU3Hb, KJIIETKA, OPraHU3M,
MeTabonu3M (OOMEH BEIIeCTB U IMpEeBpallleHHe SHEpruu), romMeoctas (caMoperyssiiuus), YpOBHeBas
OpraHu3alus KHUBBIX CHCTEM, CaMOBOCIPOU3BEACHUE (PENPOAYKIIHs), HACIECACTBEHHOCTh, U3MEHUYUBOCTD,
POCT U pa3BUTHUE;

yYMEHHE U3Jaratb OMOJIOTMYECKUE TEOpUH (KIETOYHasi, XpOMOCOMHAsl, MyTallMOHHAsI, LIEHTpaJbHas
JIoTMa MOJIEKYJIsipHOM Ouomnoruun), 3akonbl (I. Mennpens, T. Moprana, H. . BaBuioBa) u yuenus (o
LIEHTPaxX MHOrooOpasus U MPOUCXOXKICHUS KyIbTypHbIX pacTeHuii H. 1. BaBuiioBa), onpenensiTh rpaHUIbI
UX IPUMEHUMOCTH K JKUBBIM CHCTEMaM,;

yYMEHHE BJaJeTh METOJaMU HAYYHOI'O MO3HAHWS B OWONIOTHH: HAOMIOAEHUE U ONMUCAHHE >KUBBIX
CHCTEM, MPOLIECCOB U SBJICHUM, OpraHu3anus U MpoBeAeHHe OMOJIOrHYeCKOro SKCIIEpUMEHTA, BBIIBUKEHUE
TUIOTE3bl, BBISIBJICHHE 3aBHUCHUMOCTH MEXKIY HCCIEIyeMbIMU BEJIMYMHAMHU, OOBSICHEHHE IOIYyYEHHBIX
pe3yJIbTaTOB, MCIONb30BAHHBIX HAyYHBIX MOHSTHH, TEOpPUH M 3aKOHOB, YMEHHUE JelaTh BHIBOJBI Ha
OCHOBAHMH MOJTYYEHHBIX PE3YIbTATOB;

YMEHHE BBIICIATh CYIIECTBEHHbIE NPU3HAKU BHUPYCOB, KJIETOK MPOKAPUOT M  DYKApHUOT,
OJHOKJICTOYHBIX W MHOTOKJIETOUYHBIX OpPraHW3MOB, OCOOEHHOCTH IIPOIECCOB: OOMEHa BEUIeCTB H
MIpPEBpAIeHNs YHEPTHH B KJIETKe, (POTOCHHTE3a, MJIACTHUYECKOr0 M SHEPreTHYeCKOro oOMeHa, XeMOCHHTE 34,
MUTO3a, MeH03a, OMIOAOTBOPEHHUS, PA3MHOXKEHUS, UHANBUAYATbHOIO Pa3BUTHUS OpraHn3Ma (OHTOTEHE3);

yYMEHHE MPUMEHSTh MOJyYeHHbIe 3HAaHUA 7SI 00BsSCHEHUS! OMOJIOTMYECKUX MPOLIECCOB U SIBICHUH,
JUI TIPUHATUS NPAKTHYECKUX DPEIICHUH B IMOBCEAHEBHOM H3HU C LEIbI0 oOecreueHus O0e3011acHOCTH
CBOEr'0 3JI0pPOBbS M 3/0pPOBbsSl OKPYXKAIOLIMX JIIOJEH, COONIOEHUS HOPM TI'pPaMOTHOIO IOBEIEHUS B
OKpYyKalolel MpUPOIHON cpele, MOHMMaHue HEOOXOIUMOCTH UCIOJIb30BAHUS TOCTHKEHUI COBPEMEHHOU
Ouonoruy U OGUOTEXHOIIOTUIA IS PAllMOHATBHOTO MTPUPOIOTOJIH30BAHUS;

YMEHHE pelaTh dJEMEHTapHble TeHETHYECKHE 3a/Jladyd Ha MOHO- U JUTHOPUAHOE CKpEIIMBaHUE,
CIIETIJIEHHOE HACJIeIOBAHHUE, COCTABIISATH CXEMbl MOHOTHOPUIHOTO CKpEIIMBAHMS Ui TpeNCcKa3aHHs
HACJIEZIOBaHUS IPU3HAKOB Yy OPraHU3MOB;

YMEHHE BBINOJHATH J1a0OpaTOpHBbIE U MPAKTUUYECKUE paboThl, COOIOAATh MpaBuia MpH padoTe ¢
y4eOHBIM U J1a00PaTOPHBIM 000PYIOBAHHUEM;

yYMEHHE KPUTHUYECKH OIICHUBATh U MHTEPIPETUPOBATH MH(OPMAIIMIO OHMOJIOTHYECKOr0 COACPIKaHNUs,
BKJIIOYAIOIIYIO TICEB/IOHAyYHbIE 3HAHHS U3 PA3IMYHBIX HCTOYHHKOB (CpeicTBa MaccoBOM WHGpopManuu,
HAy4YHO-TIOMYJISIPHBIE MaTepuajbl), ITHUUECKUE AaCIHEKTbl COBPEMEHHBIX MCCIENOBAaHUN B OMOJIOTHH,
MeIHIINHE, ONOTEXHOIOTUH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MHCHbMEHHBIE W YCTHBIC COOOIICHHS, 0000mas OHOJIOTHYECKYIO
nH(OPMAIMIO U3 HECKOJbKMX HCTOYHUKOB, TPAMOTHO HCIOJIb30BaTh MOHSITUHHBIA ammapar OHWOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KoJsunuecTBo 4acoB DJIeKTPOHHbBIE
Ne ni/nt HaumeHoBaHue pa3iesioB U TeM (uugposBbIe)
i NpOrpammsl Bcero TemaTnyecKuii Hpﬁam"qec“"e 00pazoBaTeIbHbIE
KOHTPOJIb PaboTLI pecypchl
bubmioreka [IOK
1 Bbuonorus kak Hayka 2 https://m.edsoo.ru/7f41c29
2
bubmioreka [IOK
2 JKuBbIe CUCTEMBI U MX OpraHU3aIUs 1 https://m.edsoo.ru/7f41c29
2
bubmioreka [IOK
3 XUMHUYECKHI COCTAaB M CTPOCHUE KIICTKH 8 1 https://m.edsoo.ru/7f41c29
2
bu6moreka [JOK
4 YKusHenesTenpHOCTh KIETKH 6 https://m.edsoo.ru/7f41c29
2
PasMHo)xeHne 1 MHAUBUIYAIbLHOE Pa3BUTHE bubmotexa LHOK
5 FBIILy p 5 1 https://m.edsoo.ru/7f41c29
OpraHu3MOB >
HacnencrBeHHOCTE M N3MEHYNBOCTD bubmorexa LIOK
6 A 8 15 https://m.edsoo.ru/7f41c29
OpraHu3MOB >
Cenexkug oprann3mMoB. O CHOBBI Bubmiorexa [IOK
7 1 p ' 3 https://m.edsoo.ru/7f41c29
OHMOTEXHOJIOTUHU >
Bbu6moreka [JOK
8 Pe3epBHoe Bpems 1 https://m.edsoo.ru/7f41c29
2
OBHIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 34 0 3,5



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

IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

Jata u3yyenus

Koan4ecTBo yacos )

Ne ni/m | Tema ypoka IUIaH dakr JICKTPOHHbIC UNHPPOBEIC
oGpa3soBaTe/bHbIE PECYPChI
. IMpakTHyeckue 10A
Bceero TemaTu4eckuit
padoThI
KOHTPOJIb

2-8 ceHr bubamnoreka [IOK

1 Buonorus Kak Hayka 1 https://m.edso0.ru/863e6122

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

2 MeTo bl TO3HAHKS KUBOU IPHPOJIBL. 1 9-15 cent BHGHIHOTGKa LIOK

https://m.eds00.ru/863e6122

3 BHOJIOrnYecKne CHCTEMBI, IIPOIECCHL U 1 16-22 cenrt bubmorexa IIOK
VX U3yYEHHE https://m.edso00.ru/863e6564

4 XUMHYECKHI COCTaB KIETKU. Bona u 1 23-29 ceHt bubmmorexa [JOK
MHHEepanbHbIE COJH https://m.edsoo.ru/863e674e

5 Benku. CoctaB u cTpoeHue OCITKOB 1 30 cenr-6 EH6H_HOTeKa HOK

OKT. https://m.edsoo.ru/863e6hb72
DepMeHTBI — OUOJIOTHYECKHE 14-20 oxT.

6 Karaau3aropsl. JlaboparopHast pabora Ne 1 1 bubmmoreka [IOK
1 «V3yueHne KaTaIuTHYECKOH https://m.edsoo.ru/863e6hb72
AKTHBHOCTH ()EPMEHTOB

21-27 oxr. bubmorexa LIOK

7 . 1
Yrmesoret. Jlummi https://m.edso0.ru/863e6870

280kKT-3 bubimoreka [TOK

8 H . ATO 1

YICICHHOBIC KHCTOTH! HOS0 https://m.edsoo.ru/863e6d5c¢

9 VcTOpust U METO/IBI U3YIEHUS KIIETKH. 1 4-10 HO#0. Bubaunoreka [IOK
Kinerounas Teopus https://m.eds00.ru/863e6e88

10 Krerka Kak 1eToCTHAs JKUBas CHCTEMA. 1 11-17 Hos0.

CTpoeHHEe NPOKAPUOTHIECKOMN KIETKU

CTpoeHHE DyKapHOTHIECKOM KIETKH. 25 Hos0.-1

JlaboparopHas pabota Ne % «3yuenune nexad Bu6morexa [[OK
CTPOEHHUS KJIETOK PACTEHUHM, )KHUBOTHBIX, )

1 TpUOOB M OAKTEPHIA ITOJT MUKPOCKOTIOM 1 1 https://m.edsoo.ru/863e6ff0
HA TOTOBKIX MEKPOIDENApaTax  HX https://m.edso0.ru/863e716¢c
OTIMCAHHUEN

12 OGMeH BeIeCTB WK METa00TH3M 1 2-8 nexa0. bubmiorexa LIOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
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.eds00.ru/863e766¢

9-15 nexab. bubmiorexa IIOK
13 borocires. Xemocures https://m.edso00.ru/863e7c98
14 DHepreTudeckuii 0OMeH 16-22 buGmmorexa LIOK
P aekao. https://m.edsoo.ru/863e7aae
15 Peakiuu MaTpu4HOTO CHHTE3A. 23-29 bubmoreka [IOK
[eneTuueckuii kox. buocunTes 6enka neKao. https://m.edso0.ru/863e796e
16 Heknerounslie (hopMbI )KU3HH — BHPYCHI 9-12 smm. bubmiorexa LIOK
P Py https://m.eds00.ru/863e7540
17 JKu3HeHHBIN UK KIETKH 13-19 sme. buGmorexa LIOK
B ' https://m.edso0.ru/863e7dc4
Henenne xknerku. Mutos. JlabopaTopHbrit 20-26 sHB.
18 onbiT «Haboenre MUTO32 B KJIIETKaX 05 bubimmoreka [TOK
KOHYMKa KOPEIIKa JIyKa Ha TOTOBBIX ’ https://m.edsoo.ru/863e7dc4
MHKDOIIPEaparax»
27 suB.-02 bubmorexa IIOK
19 DopMBI Pa3MHOKEHHE OPraHU3MOB dbesp. https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
. 3-9 derp. bubmmorexa [IOK
20 Metios https://m.edsoo.ru/863e7f4a
21 OGpa3oBaHuUe U PA3BUTHE MOIOBBIX 10-16 desp. bubimoreka [TOK
ki1eToK. OIIOI0TBOPEHHE https://m.edso0.ru/863e81b6
24 ¢esp.-02 bubmmoreka [IOK
22 VBB ATbHOE PASBHTHE OPTaHH3MOB MapTa https://m.eds00.ru/863e8436
23 [eHeTrka — HayKa O HACJIEICTBEHHOCTH 3-9 mapra bubimoreka [TOK
¥ U3MEHYHUBOCTH https://m.edsoo.ru/863e86f2
I e 1016 wapr B morea 10K
P i P https://m.eds00.ru/863e8878
CKpEIMBAHHE
25 JIMruOpuaHOE CKpEIMBaHue. 3aKOH 17-23 mapra Bubanoreka IIOK
HE3aBHCHMOTO HACNIEN0BAHHS IPU3HAKOB https://m.edso00.ru/863e89a4
26 CreruieHHOE HACIIe0BaHUE TPU3HAKOB. 24-30 mapra buGmiorexa LIOK
https://m.eds00.ru/863e8c60
97 [eneruka nona. Hacnenosanue 31 mapra -6 bubmmnorexa [IOK
IPU3HAKOB, CLEMUIEHHBIX C MOJIOM arp. https://m.edso0.ru/863e8c60
28 UsmenunBocTh. HeHnacnencTBeHHas 1 14-20 amp. Bubamnoreka IIOK

n3MeH4YnBOCTh. JlabopaTopHas paboTa Ne

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



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

3 Vzyuenne Mmoan(pUKaIMOHHON
W3MEHYHBOCTH, IOCTPOCHHE
BapUalMOHHOTO Psi/ia U BapHAIIOHHOM

KpUBOID)
29 HacnencreeHHas H3MEHUNBOCTb. 1 21-27 amp. EH6H_HOTeKa HOK
https://m.edsoo.ru/863e8efe
28 amp.-4 bubmorexa [JOK
30 Peneritka enoneia ! mast https://m.eds00.ru/863e8d78
31 Cenexmus Kak HayKa U IPOIIeCC 1 5-11 mas bubimorexa LIOK
eertt yia HTipon https://m.eds00.ru/863e9214
MeToabl U JOCTHKECHUS CeTeKIIH 12-18 mas bubmiorexa IIOK
32 . 1 .
pacTeHuii M }KUBOTHBIX https://m.edso0.ru/863e9214
33 BroTexHOIOTHs KaK OTPACib 1 19-25 mas bubmmorexa [JOK
POU3BOJICTBA https://m.edso00.ru/863e9336
PesepsHbiii ypok. O600IIeHKE 0 TeMe 26 mas -01
34 «HacnencTBeHHOCTh ¥ U3MEHUHUBOCTh 1 UIOHS
OpraHU3MOB»
OBILIEE KOJIMYECTBO YACOB T10 34 35

[MTPOTPAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

YUYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPUAJIBI U151 YUEHUKA

* buonorus, 10 knacce/ benses 11.K., JIptmmmun I'.M., Ky3unenosa JI.H. u npyrue; non penakuueit bensera JI.K., J{pimimmma I'.M., AKiinoHepHO € 0011IeCTBO
«3narensctBO «IIpocBeiieHue»

* buonorwus, 11 knace/ bensie JI.K., boponun I1.M., Isimimmn .M. u npyrue; nox penakuueii bemnsiea JI.K., Ipimimmma .M., AkiimonepHoe 00mecTBoO
«M3narenscrBo «IIpocBemenne»

METOAUYECKUE MATEPUAJIBI 1JI5s1 YUUTEJISL
2. AxkumoB C.U. u op. buonorus B Tabaunax, cxemax, pucyHkax. YueOHo-o0Opa3oBarenbHas cepus. - M: Jluct-Hrio, 2020. — 1117c.

3. buonorus: CnpaBounuk mkoyibHuKa U ctyaeHTa/llox pen. 3.bpema u U.Meiinke; Ilep. ¢ Hem. — 3-e u3a., crepeotur. — M.: JIpoda, 2019, c.243-244.
4. bonrosa N.B. COopHUK 3a7a4 10 00IIeH OMOJIOTHH ¢ pelIeHUus MU JUTs moctynatomux B By3bl. - M: OO «OHUKC 21 Bek», «Mup u o6pa3zoBaHue»,
2016. — 134c.

5. Eropoa T.A., Kinynosa C.M. OcnoBbl Ouotexnonoruu. — M.: UL «Axanemus», 2020. — 122c¢.

6. Jlepuepl .11. O61wmas 6uonorus (10-11 xnaccel): [Tonroroska k EI'D. KontposbHblie u camocrositensHblie padotsl/ I'.U.Jleprep. — M.: Dxemo, 2022. —
240c.

7. Mapkuna B.B. O6miast 6unonorusi: yuedHoe mocodbue/ B.B.Mapkuna, T.}O. Tatapenko-Kosmuna, T.I1. [Topagosckas. — M.: Ipoda, 2020. — 135c.

8. HeuaeBa I'.A., ®enopoc E.N. Dxonorus B skcniepumenTtax: 10 — 11 kmaccsl: Meronudeckoe mocodue. — M.: Berrana-I'pad, 2019. — 254c.

9. Hoeoxenos H0.1. ®uietnyeckas 3osronus yenosexka.— EkarepunOypr, 2015. — 112c.

10. CuBornazoB H.U., Aradonosa I.b., 3axaposa E.T. O6mas 6uonorus. bazoserit ypoBens. 10 — 11 kimacc. — M.: [Ipoda, 2021. — 354c.

11. ®enopoc E.N., Heuaepa I'.A. Dxonorus B akciepuMeHTax: yueo. mocooue mist yuammuxcst 10 — 11 1. obmeodpaszoBat. yupexxaeHuii. — M.: Bentana-
I'pad, 2019. — 155¢.

NUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://m.edsoo.ru

https://lesson.edu.ru/06/10

https://resh.edu.ru/subject/5/10/

https://www.yaklass.ru



JIMCT KOPPEKTHPOBKH

Ne
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daxkt
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