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IHHOACHUTEJIBHASA 3ATINCKA

[Tpu pa3paboTke mporpamMmbl M0 OUOJIOTHH TEOPETHUYECKYIO OCHOBY ISl OMIPEIEIICHUS TTOIX0I0B
K (opMHpOBaHHUIO coAepKaHHs Yy4eOHOro mpeameTa «bBHOJIOTHS» COCTAaBWIM: KOHICITYyaJlbHBIE
nosioxkernst ®I'OC COO o B3auMOOOYCTIOBIEHHOCTH LEJEH, COIAepKaHUs, Pe3yabTaTOB OOy4eHHUS M
TpeOOBaHMUN K YPOBHIO TOJIOTOBKH BBIMTYCKHUKOB, MOJIOKEHUS 00 OOMMX IENIX W MPUHIIHUIAX,
XapaKTEPHU3YIOUIUX COBPEMEHHOE COCTOSTHHME CHCTEMBbI CpelHero oodumiero obpazoBanus B Poccuiickoii
denepanyn, a TAKXKE MOJOKCHHS O CIIeIUpUKe OMOJIOTHH, €€ 3HAUCHUU B MMO3HAHUY KHBOW MTPUPOILI U
0o0eCreueHnH CYIIECTBOBAHUS dYelloBedueckoro ooOmectBa. CoOriacHO Ha3BaHHBIM — TIOJIOXKCHHSIM,
OTIpe/IeNIeHbI OCHOBHBIC (DYHKIIUU MTPOTPAMMEI 110 OMOJIOTHH U €€ CTPYKTYypa.

[Iporpamma 1o Owosorny AaéT TPEICTaBICHHE O IesAX, o0 oOmiedl crpareruu OOydeHUs,
BOCIIUTAHHUS U Pa3BUTHS OOy4aIOIMIMXCS CpeacTBaMu ydeOHOTo mpenMera «buonorus», ompeaenser
o0s3aTeNbHOE TPEAMETHOE COJAEpKaHHE, €ro CTPYKTYpy, paclpeieieHHe IO pas3fesiaM U TeMaM,
PEKOMEHIyEMYIO TIOCJIEIOBATEILHOCTh M3YyUeHUs Yy4eOHOro Marepuaia ¢ yu€TOM MEXIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBS3€H, JIOTUKH OOpa30BaTEIBLHOTO TMPOIECCa, BO3PACTHBIX OCOOCHHOCTEH
00yJaronuxcs.

B mporpamme mo OMOJIOTHH Tak)Ke YUUTBHIBAIOTCS TPeOOBaHUS K ILIAHUPYEMBIM JIMIHOCTHBIM,
MeTanpeIMETHBIM M TIPSIMETHBIM Pe3y/IbTaTaM 00ydeHUs B (POPMHUPOBAHUN OCHOBHBIX BHJIOB YUeOHO-
MMO3HABATEIPHOW JICSITEIbHOCTH/YIeOHBIX JACUCTBUNA OOYy4YaIOMIUXCS IO OCBOCHHUIO COJACPIKAHUS
O6uo0rnUYecKkoro oopazoBaHusl.

B mnporpamme mno Ouosoruum (10-11 xmaccel, 0a30BbIii ypOBEHb) peaqnu30BaH IPUHLMUII
MPEEMCTBEHHOCTH B M3yYEHUN OMOJIOTHH, OJaroapsi 4eMy B Hel IPOCMAaTPUBACTCS HAMMPABIEHHOCTh Ha
pa3BHUTHE 3HAHHMA, CBSI3aHHBIX C (DOPMHUPOBAHHEM €CTECTBEHHO-HAYYHOTO MHPOBO33PECHHUS, [IEHHOCTHBIX
OpUEHTAIMI JIMYHOCTH, 3KOJOTHYECKOTO MBIIUIEHUS, MPEACTaBICHUN O 370pOBOM 00pas3e *KU3HU U
OCpe)XHBIM OTHOIIEHHEM K OKpyXaromeid mnpupoaHoi cpene. I[loatomy Hapsay ¢ u3ydeHHEM
0011eOMOIOTHUECKUX TEOPUH, a TaK)Ke 3HAHUM O CTPOCHMHU JKUBBIX CUCTEM PAa3HOTO paHra U CyHU[HOCTH
OCHOBHBIX TMPOTEKAIONIMX B HHUX MPOIECCOB B MporpamMme IO OWOJIOTUM YIENEHO BHUMAaHHE
MCIOJIb30BAHUIO TIOJYYEHHBIX 3HAHUI B MMOBCEIHEBHOM XKU3HU VI PELICHHUS IPUKIATHBIX 33a]a4, B TOM
yucie:  NpoQMIAKTUKH  HACIEACTBEHHBIX  3a00JeBaHUil  4YejIoBeKa, MEAUKO-T€HETHYECKOTO
KOHCYJIbTUPOBAaHUSA, OOOCHOBAHMS JKOJOTHYECKH II€JIeCOO0Pa3HOro TMOBEACHHUS B OKpY)Karolleu
MPUPOJHON cpele, aHamu3a BIMSHHUS XO3SMCTBEHHON [EATENIbHOCTH YEJIOBEKa Ha COCTOSHUE
MPUPOJHBIX U HMCKYCCTBEHHBIX AKOCHCTEM. YCHJIEHHWE BHUMAaHHs K NPUKIAAHON HANpaBICHHOCTH
yueOHOro mnpeamera «buosiorus» NPOAMKTOBAHO HEOOXOAUMOCTHIO OOECHedYeHUs YCIOBUM IS
pelieHus OJHOM W3 aKTyallbHBIX 3a/lad IIKOJBHOTO OWOJIOTUYECKOro OO0pa3oBaHUs, KOTOpas
npennosaraeT (GoOpMUpPOBaHHE Yy OOYyYalOMIMXCS CIOCOOHOCTH aJalTHPOBAThCd K H3MEHEHUSIM
JMHAMHYHO Pa3BHBAIOIIETOCS COBPEMEHHOTO MUPA.

buonoruss Ha ypoBHe cpeaHero ooOmero oOpa3oBaHHs 3aHUMaeT BaxkHoe MecTo. OHa
obecnieunBaet popMupoBaHue y 0OydaroUUXcs MPEICTaBICHUI 0 HAyYHOU KapTUHE MHpA, paCIIUpSET
1 000011aeT 3HAHUS O KUBOU MpUpPOJE, €€ OTIMYUTEIbHBIX MPU3HAKAX — YPOBHEBON OpraHu3alludl U
SBOJIIOIMH, CO3JaET yCJIOBHS JUId: TIO3HAHWSA 3aKOHOB OJKMBOM MNpUPOAbI, (opMupoBaHUS
(YHKIIMOHATBHOM TPaMOTHOCTH, HAaBBIKOB 3JI0POBOT0O M 0e30macHOro o0pasza *KU3HHU, HKOJIOTHUYECKOTO
MBIIILJICHHS, [IGHHOCTHOTO OTHOIIICHUS K KUBOU MPHUPOJE U YETOBEKY.

Bonpiioe 3HaueHune OWONIOTHSA UMEET TaKXkKe JUIS PElIeHUs BOCIHUTATENBHBIX M Pa3BHBAIOIINX
3ama4  cpeAaHero oOmiero oOpa3oBaHMs, COIMANM3alMU OOydamomuxcs. V3yuenue OuoOIOTUH
obecrieunBaer  yciaoBUS  JUIE  (OPMUPOBAHHS  WHTEIJIEKTyalbHBIX, KOMMYHHUKAIIHOHHBIX U
MH(OPMAIIMOHHBIX HABBIKOB, JCTETHUYECKOW KYyIBTYpBI, CHOCOOCTBYET HWHTErpaluu OWOJIOTUYECKUX
3HAHMA C TPEJCTABICHUSAMU W3 APYrUX Yy4EOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKU, XUMHH U
reorpaduu. HazBaHHbBIE MOJIOKEHUS O TMPEAHA3HAYCHUH ydeOHOro npeaMera «buonorusy cocraBuiu
OCHOBY Uil ONpENeNieHUsT TOAXOAOB K OTOOpY U CTPYKTYPHPOBAaHHUIO €ro  COJICpIKaHHUS,
MPEJICTaBICHHOTO B IIpOrpaMMe 1o OHOJIOTHH.



Ot0op coxepkanusi ydeOHOro mpeamera «buonorus» Ha 0a30BOM YpPOBHE OCYIIECTBIEH C
MO3UIHIA KyJIBTypOCOOOPa3HOTO MOIX0/1a, B COOTBETCTBUH C KOTOPHIM 0Oy4aloMIHecs: JOHKHBI OCBOUTh
3HaHUS U yMEHHs, 3HaUYUMble i1 (opMUpoBaHMs OOIIEH KyJIbTYpPBI, ONPENENAIONINe aJeKBAaTHOE
MOBEJICHHE YEJIOBEKA B OKPY)KAIOLICH MPUPOAHON cpene, BOCTpeOOBaHHbIE B MOBCEJHEBHOW KU3HU U
IIpaKTH4eCKOr JnesaTenbHocTH. (Oco0oe MecTo B AITOM CHCTEME 3HaHWMl 3aHUMAIOT 3JEMEHTHI
COJIepKaHUs, KOTOpPBIE CIIy)KaT OCHOBOM Uit (OpPMHUPOBAaHUS TPEACTABICHUH O COBPEMEHHOU
€CTeCTBEHHO-HAYYHOW KapTHHE MHpAa M IICHHOCTHBIX OPHEHTAIMSIX JHYHOCTH, CHOCOOCTBYIOLIMX
ryMaHu3aluu OMOJIOTHYECKOr0 00pa30BaHusl.

CrpykTypupoBaHUE coJepXkaHMs yuyeOHOro MaTepuajga B IporpaMMme IO  OHOJIOrUU
OCYILIECTBIICHO ¢ YY4ETOM MPUOPUTETHOTO 3HAYCHUS 3HAHWH 00 OTIWYHTEIHHBIX 0COOCHHOCTSIX KUBOM
PUPOJIBI, O €€ YPOBHEBOW OpPraHU3aIMM M SBOJIIOIUK. B COOTBETCTBUU C 3TUM B CTPYKTYpe y4eOHOTO
npeamera «bHOJIOTHS BBIICICHBI CIEAYIOMIAE coJepKaTenbHble JHHUU: «buojorus kak Hayka.
Mertoapl HayyHoro mo3HaHUs», «Kierka kak Owosormueckas cucrema», «OpraHusMm Kak
Oouonoruyeckas cucremay, «Cuctema M MHOrooOpa3ue OpraHHMYeCKOro MHUpay, «IBOJIOLMS >KHUBOMN
MPUPOIBD), «IKOCUCTEMBI U TIPUCYIIHE UM 3aKOHOMEPHOCTH.

Henp wu3yuenuss ydeOHoro mpenmera «buosorns» Ha 0a30BOM YpPOBHE — OBJIAJCHHE
00yJaromMMUCs 3HAHUSIMA O CTPYKTYpPHO-(DYHKIIMOHAIBHOW OpraHW3alyd >KUBBIX CHCTEM pa3HOTO
paHra u mpHOOpeTeHHue YMEHHWH HCIIOJIb30BaTh TH 3HAHUS UIS TPAMOTHBIX JCWCTBUH B OTHOIICHHH
00BEKTOB KMBOM MPHUPOJIBI U PEIICHUS Pa3IHIHBIX KU3HEHHBIX TPOOIeM.

JlocTmkeHnne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM  ypoBHE
obecrieunBaeTcs pelIeHrneM CIIEIYIOUIUX 3a/1au:

OCBOEHHE OOYYAIOIIMMHUCS CHUCTEMBl 3HAaHUH O OHMOJOTHYECKMX TEOPHSX, YUCHHSX, 3aKOHaXx,
3aKOHOMEPHOCTSIX, THIOTe3aX, MPaBUjIax, CIYKalIMX OCHOBOW Ml (pOpMUpOBaHUS TPEICTABICHUN O
€CTECTBEHHO-HAYYHOW KapTUHE MHpa, O METOJaX HAayyHOro IIO3HAHUs, CTPOEHHHM, MHOTOOOpazuu u
OCOOEHHOCTSIX JKHMBBIX CHCTEM Ppa3HOTO YPOBHS OpraHM3allid, BBIJAIOIIMXCS OTKPBITUAX U
COBPEMEHHBIX MCCIIEJOBAHUAX B OMOJIOTHY;

¢dopmupoBaHue Yy OOydalOUIMXCSl I103HABATEIbHBIX, MHTEUICKTYAIbHBIX M  TBOPYECKUX
CrocoOHOCTEH B Ipoliecce aHaIN3a JaHHBIX O MyTAX Pa3BUTHSA B OMOJIOTUU HAyYHBIX B3IJISI0B, UAEH U
MOJIXOZI0B K U3y4EHUIO XKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alMH;

CTaHOBJICHUE Yy OOydarouIuxcsi oOuel KyabTypbl, (YHKIHMOHAJIBHONH I'DAaMOTHOCTH, pPa3BUTHE
YMEHUH OOBSICHSATH U OLIEHUBATh SIBJICHUS OKPYXKAIOIIEr0o MUPA KUBOU MIPUPObI HA OCHOBAHUY 3HAHUH
U OIIBITA, MTOJIyYEHHBIX IIPU U3YYEHUH OMOJIOTHH;

(dbopMupoBaHue y 00ydyarOIIMXCsl YMEHUH WIUIIOCTPUPOBATh 3HAU€HHE OMOJOIMYECKMX 3HAHUH B
IIPAKTUYECKON JEATEJIbHOCTU 4YEJIOBEKa, pAa3BUTUM COBPEMEHHBIX MEIMLMHCKUX TEXHOJOTUH H
arpoOMOTEXHOJIOT Hil;

BOCIIMTAaHUE YOEXKIEHHOCTH B BO3MOXKHOCTM IIO3HAHUS YEJIOBEKOM JKUBOM  MPHUPOJBI,
HE00X0AMMOCTH OEpe’KHOr0 OTHOLICHHMsSI K Hel, coONIoeHHs 3TUYECKUX HOpPM IpU MPOBEACHUU
OMOJIOTUYECKUX UCCIIEJOBAHUM;

OCO3HAaHME IIEHHOCTH OHOJIOTMYECKUX 3HAHWM /s TMOBBIIICHUS YPOBHS 3KOJIOTHYECKOMN
KYJIBTYpBI, 17151 POPMUPOBAHUS HAYYHOI'O MUPOBO33PEHUS;

IPUMEHEHHE MPUOOPETEHHBIX 3HAHUNW M YMEHMH B IOBCEJHEBHON JKM3HU JJsI OLEHKH
MOCIIE/ICTBUI CBOEH JeITENbHOCTH MO0 OTHOLICHHMIO K OKpY’Kalollel cpene, COOCTBEHHOMY 3[10POBBIO,
o0ocHOBaHME U coOII0IeHNe Mep MPOPUIAKTUKY 3a00JI€BaHUI.

B cucreme cpennero oOmero o6pasoBaHusi «buonorusi», mzydaemas Ha 0a30BOM YpOBHE,
ABNIETCS 00s3aTeNbHBIM Y4eOHBIM HPEIMETOM, BXOJSIIMM B COCTaB MpPEAMETHOW obiacTu
«EcTecTBeHHO-Hay4HBIE ITPEMETHI.

Jns u3ydeHuss OMoJOorMM Ha 0a30BOM YpPOBHE CpelHero ooOmiero oOpa3oBaHMsl OTBOIUTCS 68
gacoB: B 10 knacce — 34 gaca (1 gac B Henento), B 11 kmacce — 34 gaca (1 yac B Heemo).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi kKak Hayka.

buomornss xaxk Hayka. CBs3b OHOJOTMH C OOIIECTBEHHBIMH, TEXHHYECKUMH W JPYTUMHU
€CTCCTBCHHBIMU HayKam#, (QWIOCO(PHEH, O3TUKOH, OCTETHUKOW u mpaBoM. Pons Owonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAY4YHOU KapTHHBI MUpa. CucTeMa OMOJIOTHIECKUX HAYK.

Metopl TO3HaHUS >KUBOW MpHUPOAbI (HAOIIOJEHHE, SKCIEPUMEHT, OINHUCAaHUE, H3MEpPEHHE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoHcTpaumnu:

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

Tabmuis! u cxembl: «MeTo bl TO3HAHUS )KUBON TPUPOJIBD).

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

[Ipaktnueckas paborta Ne 1. «Mcnosb3oBaHWe pPa3lIUYHBIX METOAOB TpU  HU3YYEHUH
OMOJIOTHYECKUX 0OBEKTOB.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3aLMA.

XKusble cucteMbl (OMOcHCTEMBI) KaK MpeAMET u3ydeHus ouosioruu. OTIn4ue KUBBIX CUCTEM OT
HEOpPraHUYECKOW PUPOIbIL.

CpoiicTBa 6MOCHCTEM M MX pa3HOOOpaszue. YPOBHU OpraHu3ali OMOCHCTEM: MOJIEKYIISIPHBIH,

KJIETOYHBIH, TKaHEBBIN, OpraHU3MEHHBIH, MOMYJIAIMOHHO -BUJOBOM, 9KOCHUCTEMHBIH
(6buoreoneHoTHYECKHIT), OHOChHEPHBIH.
JdemoncTpaumnu:

Tabmuup! u cxembl: «OCHOBHBIE MPU3HAKH KU3HWY, « Y POBHHM OPraHU3aIUN KUBOW TTPUPOIBD».

Ob6opynoBanue: moaens Mosiekyasl JJHK.

Tema 3. XuMHYecKHUil COCTAaB U CTPOCHUE KJIETKH.

XHWMHUYECKUH COCTaB KJIETKH. XUMHYECKUE HJIEMEHTBI: MAaKpOAJIEMEHTBI, MUKPO3JIEMEHTHI. Boxa
Y MUHEpaJbHbIE BEIIECTBA.

OyHKIMU BOJBI U MUHEpATbHBIX BelllecTB B KieTke. [loanep:kanne ocMOTHYECKOTO OaaHca.

benku. CoctaB u ctpoeHue OenkoB. AMHUHOKUCIOTHI — MOHOMeEphI OenkoB. He3ameHnumsble u
3aMEHHMMbIE AMHHOKHCIOTHI. AMUHOKHUCIOTHBIA COCTaB. YPOBHU CTPYKTYpbl OEIKOBON MOJIEKYJIbI
(mepBuYHasi, BTOpUYHAS, TPETHYHAs M YETBEPTUYHAs CTPYKTypa). XHMHUECKHE CBOWCTBA OEIKOB.
buonorndeckue GyHKIIUU OCIKOB.

®epMeHThl — Ouosoruueckue Karaiauzatopel. CrpoeHue (epmeHTa: aKTHUBHBIA LEHTP,
cyOctpatHas crneuuduunoctb. Kodepmentsl. Buramunpl. OTinuust pepMEeHTOB OT HEOPraHMYECKUX
KaTaJin3aTopOB.

VYrneBoapl: MoOHOcaxapuabl (TIIOKO3a, pubo3a M JAe30Kkcupub03a), Aucaxapuibl (caxaposa,
JIAKTO03a) U MOoJIUCaXapuabl (Kpaxmall, TIMKOTeH, HeI0103a). buonornueckue GyHKIMH YTIeBOIOB.

Jlunuael: Tpurauuepuabl, (ochonunuas, crepouabl. ['mapodunsHo-TUAPOGDOOHBIE CBOICTBA.
buonoruueckue ¢ynkinuu nunuaoB. CpaBHEHHE YIJI€BOJOB, OEIKOB M JIMIUIOB KaK HCTOYHHKOB
SHEPrUH.

Hyxneunnoseie kucnotel: [JJHK u PHK. Hykneornasl — MOHOMEpPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenue u ¢pynkiuu JJHK. Crpoenue u ¢pynkuuu PHK. Bunst PHK. AT®: crpoenue u pyHKIuUH.

utonorus — Hayka o kierke. Kierounas teopust — npuMep B3auMMOJEHCTBUA uAeH U (aKkToB B
Hay4YHOM MO3HAaHWU. MeToabl U3y4eHUsI KIIETKH.

Knerka kak memocTHast wuBas cuctema. OOmue NpPU3HAKKA KJIETOK: 3aMKHYTas HapyKHas
MeMOpana, mojekynsl JJHK kak reneruueckuil anmapat, cucteMa CMHTe3a Oellka.

Tumbr  kmeTtok:  sykapuoTHyeckas M NpokapuoTHueckas. OcCOOEHHOCTH  CTPOEHUS
poOKapuOTHUECKOW KieTku. Kierounas crenka Oakrepuil. CTpoeHHE JYKapUOTHYECKOW KIIETKH.
OCHOBHBIE OTIIMYHS PACTUTENILHOM, )KUBOTHOM U TPUOHON KIETKH.



[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAas CTEHKA, TJIMKOKAJIUKC, HUX (QYHKIUH.
[lna3marnyeckass MemOpana, e€ cBoiictBa u ¢Qynkuuu. Lutomnmasma u €€  OpraHoOMIBL
OnnomemOpanuble opranougsl kierku: OIIC, ammapar lonpmku, nu3zocomsl. IloimyaBTOHOMHBIE
OpraHoujipl KJIETKU: MHUTOXOHAPUM, IIacTUibl. lIpomcxoxkaeHne MHUTOXOHIApPUM W IUIACTHA. Bumbl
wiactua. HememOpaHHbIe OpraHOUAB! KIETKH: pUOOCOMBI, KJIETOYHBIN LEHTp, LEHTPHOJU, PECHUYKH,
Kryruky. OyHKIMKM OPraHOUI0B KIIETKH. BritoueHus.

SAnpo — perynaropHblii HeHTp kieTkd. CTpoeHue sapa: siiepHas o000JI0UKa, KapuoIlia3ma,
XpOMAaTHH, SJPHIIIKO. XPOMOCOMBI.

TpaHcnopT BEemECTB B KIETKE.

JdemoHcTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. llnelinen, P. Bupxos, /Ix. Yorcon, ®@. Kpuk, M.
VYunkune, P. ®pankinun, K. M. bap.

Huarpammsl: «PacrnipeneneHne XUMUYECKUX 3JIEMEHTOB B HEXXUBOW MpUpojiey», «Pacnpenenenue
XMUMHMUYECKUX 3JIEMEHTOB B KUBOU MPUPOJEN.

Tabmuis! u cxemsl: «llepuoanueckas TabauIa XUMHUYECKUX 3J€MEHTOBY», «CTpOEHHE MOJIEKYJIbI
BOJb», «buocunres Genka», «CtpoeHne Moiekynbl Oenka», «CtpoeHue gepmenta», «HyknenHoBbie
kucnotel. JJHK», «Ctpoenue monexynst AT®», «CtpoeHne 3yKapuoTHUYECKOW KieTkn», «CTpoeHue
KUBOTHOM KJIETKH», «CTpOEHHE PACTUTENIbHOW KIETKW», «CTpOEHHE MPOKAPUOTHYECKOW KIIETKN,
«CTpoeHue sapa KIETKH», «YTIEBOAbD, «JIMIUIbD».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyIOBaHHME I TPOBEACHUS HAOIIOJICHUH,
M3MEpEeHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEpHUaIbHBIX KIETOK.

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

JlaboparopHas pabota Ne 1. «3ydyeHue KaTaJIUTUYECKOW aKTUBHOCTU (pepMEHTOB (Ha MpUMepe
aMUJIa3bl WM KaTaasbl)y.

JlabopaTtopnast paborta Ne 2. «3ydyeHne cTpoeHUs KIETOK PaCTECHUH, )KUBOTHBIX U OAKTEPH MO/
MHKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpENapaTax v UX OMHUCAHUEN.

Tema 4. ’KuzneneiTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTa0oJM3M. ACCUMUIAIUSA (TUTACTUYECKH OOMEH) M AMCCUMUIISIUS
(?HEpreTUYecKuii 0OMEH) — JIB€ CTOPOHBI €IMHOTO Tporecca MeTadom3Ma. Posib 3aKOHOB cOXpaHEHUS
BEIIECTB ¥ SHEPTUU B IOHUMAaHUU MeTaboIU3Ma.

Tunbel oOMeHa BemiecTB: aBTOTPOQHBIN U TeTepoTpodHbIA. Poib dhepMeHTOB B 0OMEHE BEIIEeCTB U
MIPEBPAILICHUU SHEPTUU B KIIETKE.

dotocunre3. CBeToBas U TeMHOBasl (a3wl poTocuHTe3a. Peakiuu porocunTesa. I hekTHBHOCTD
¢dboTocunTe3a. 3HaueHue PoTocUHTE3a IS KU3HU Ha 3emiie. BiusHue yciaoBuil cpeabl Ha GOTOCHHTE3 U
CHOCOObI TOBBIIICHHSI €T0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3UpYIoIIe OakTeprun. 3HaUeHUE XEeMOCHHTE3a JIJIs )KU3HH Ha 3emIle.

DHepretuyeckuii oOMeH B KieTke. PacierieHue BelecTB, BBIICICHHE M aKKyMYJIHPOBAaHUE
SHEpPruM B KIETKe. DTambl 3Heprernyeckoro oomena. ['nmukonus. bpoxxenue u ero Buabl. Kucinopoanoe
OKHCJICHHE, WM KJIeTo4HOoe JpixaHue. OxucnutensHoe (ochopunupoBanue. IPPEKTUBHOCTH
SHEPreTHYECKOro oOMeHa.

Peakuuu marpuunoro cuntesa. I'enernueckas unopmarus u JJHK. Peanusanus renetundeckoi
uHpopManuu B KieTke. ['eHeTnuecknii Ko 1 ero cBoicTBa. TpaHckpunuus — MaTpuuHblid cunte3 PHK.
Tpancnsanus — 6uocunTtes Oenka. Dtamnbl TpaHcusanuu. KonupoBanue amuHokucnotT. Posb pubocom B
OouocuHTe3e Oenka.

Hexnerounsle ¢opmbl xu3HM — Bupychl. Mctopust oTkpbitus BupycoB (/. M. VBanoBckuii).
OCOOEeHHOCTH CTPOEHUS U KU3HEHHOTO IMKJIa BUpYcoB. bakrepuodaru. bonesnu pacteHut, >k uBOTHBIX
U YelloBEKa, BbI3bIBaeMble BHUpycamMu. Bupyc mmmyHozedurura uyenoseka (BUY) — Bo3Oyaurens
CIIM[a. OOpatHas TpaHCKpUIIIMS, peBepTaza M HHTerpasza. lIpoduiaktuka pacrnpocTpaHeHHs
BHUPYCHBIX 3200JI€BaHHA.

JdemoHcTpaumnu:

IToptpetsl: H. K. Konbros, /1. 1. UBanoBckuii, K. A. Tumupsses.



Tabmumer u cxembl: «Tunel muTaHusy, «Merabomusmy», «MUTOXOHAPUN», «IHEPTETUUCCKUI
oOmen», «Xmopomnacty, «Porocuntesy», «Crpoenune JHK», «Ctpoenue 1 GpyHKIMOHHUpPOBaHHUE T€HAY,
«Cunre3 Oenkay, «['enernueckuii koqy, «Bupyce», «bakrepuodarny, «CTpoeHHe U KU3HEHHBIA UK
Bupyca CIIMa, 6akrepuodaray, «Pemmukamus JTHK».

O6opynosanue: moaenu-anumkanuu «Y nsoenue JJHK u tpanckpunmmsy», «bruocunre3 Oenkay,
«CTpoeHue KIeTku», Mojienb cTpykTypsl JJHK.

Tema 5. PasMHoOKeHHe U MHANBHIYaJbHOE Pa3BUTHE OPTaHNU3MOB.

Knerounslii mwmkn, WM JKU3HEHHBIA LUK KieTkd. MHtepdasza u  wmutos. Ilpomeccsr,
npoTtekaroue B uHTepdase. Perummkauus — peakuus matpuyHoro cunresa J{HK. Crpoenue xpomocom.
XpPOMOCOMHBIN Ha0Op — KapHOTHI. JIMITJIOUTHBIA ¥ TaIUIOMIHBIN XpOMOCOMHBIC HAOOPBI. XPOMAaTH/IBI.
[uTosornueckue OCHOBBI Pa3MHOKEHUS U UHIMBUYATbHOTO PA3BUTHS O PraHU3MOB.

Henenue xnetku — murto3. Craguu murosa. IIporecchl, mpoucxonsuiue Ha pa3HbIX CTaAUIX
MHTO3a. BHOJIOrHYeCKuil CMBICT MUTO3A.

[Iporpammupyemast rudesb KIETKH — alomnTo3.

@®opMBl pa3sMHOMKEHHUSI OpPraHuU3MOB: Oecrosioe U MojoBoe. Buipl 6ecrnonoro pa3MHOXKEHHUS:
JIeIeHue HaJBOE, IIOYKOBAHME OJIHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3oBaHUE, BEreTaTUBHOE
pazMHoOxeHHe. MIcKkyccTBEHHOE KJIOHMPOBAHHUE OPTaHU3MOB, €r0 3HaYEHHE ISl CEJIEKIUU.

[TonoBoe pazMHOXKEHHE, €70 OTIINYHNS OT OECIOIOrO.

Meiios. Craauu meiio3a. [Iporiecchl, mpoucxo e Ha cTaausx Meiio3a. [loeaeHne xpomocoMm B
Mmenose. KpoccnHrosep. bruosmornueckuii cMbICI M 3HaYEHUE MENH03a.

'ametorenes — mpoiecc 0Opa3oBaHMs MOJIOBBIX KIETOK Yy >KUBOTHBIX. [looBbIE Kenesbl:
CEeMEHHUKU U snyHUKU. OOpazoBaHuME U pa3BUTHE IIOJOBBIX KJIETOK — TaMeT (crepMaTo30uf,
SHIIeKIIeTKa) — criepMarorene3 u oBoreHe3. OCoOEHHOCTH CTPOEHUS SIMIIEKIETOK M CIIepMaTO30U/I0B.
OmnonorBopenue. [TapreHorenes.

NunuBuayanpHOEe pa3BUTHE (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE (dMOpUOTEHE3). DTarbl
SMOpPUOHAIBHOTO Pa3BUTHUSI y MO3BOHOYHBIX >KMBOTHBIX: JAPOOJIEHHE, TacTPyJALUs, OpraHOreHes3.
[ToctaomOpuoHanbHOEe pa3BuTHE. THUMNBI  MOCTAIMOPHUOHANBHOTO  Pa3BUTHA: MPSMOE, HEMpsIMOoe
(mmuurHOYHOE). BimsiHME cpembl Ha pa3BUTHE OPraHW3MOB, (DAKTOpPBI, CHOCOOHBIC BBI3BIBATH
BPOXIEHHBIE YPOJICTBA.

Poct u pasButue pacrenuil. OHTOre€He3 IIBETKOBOI'O PACTEHMS: CTPOCHHE CEMEHH, CTaIuu
pa3BUTHSL.

JdemoncTpaumnu:

Tabmuipsl u cxembl: «DOpMBI Pa3MHOMKEHHUS OpPraHU3MOBY, «J/IBOIfHOE OMIIOJOTBOpEHHE Y
LBETKOBBIX pacTeHuil», «BererarnBHOe pa3MHOKEHHE paCTeHMiD», «JleneHune KIeTKH OaxTepuii»,
«CTpoeHue MOJIOBBIX KIETOK», «CTpoeHue XpoMocoMbl», «KieTtounwlit nukn», «Pemmukanus JTHKY,
«Muro3s», «Meito3», «lIpsiMoe n HenpsiMoe pa3BUTHE», «] 'aMeTOreHe3 y MIEKOIUTAIOIINX U YEIOBEKa,
«OCHOBHBIE CTA/IMA OHTOIEHE3AY.

O6opynoBaHue:  MHUKpPOCKOIN,  MHKpompenaparbl  «CrepmMaro3ouibl  MIEKOMUTAIOIIETO,
«Aineknerka miekonurarouero», «KapruokuHe3 B KIETKax KOpEIIKa JyKa», MarHUTHas MOJEIb-
anruikanus «Jlenenue kinetkw», monens JJHK, monens MeradazHoit XpoMOCOMBI.

JlaGopaTopHble M IpaKTH4YecKue padoThbi:

JlaboparopHas pabora Neo 3. «HaOmromeHue mMuTO3a B KJIETKaX KOHUMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKPOIIPENapaTax».

JlaboparopHas pabota Ne 4. «U3ydyeHue CTpoeHHUS TOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIpenaparax.

Tema 6. HacieACTBEHHOCTh M H3MEHYMBOCTH OPraHM3MOB.

[Ipenmer u 3agaun reHeTuku. VicTopust pa3BUTHS TeHETHKU. Poib UTONOTHH U SMOPUOTIOTUU B
CTaHOBIIEHUM TE€HETHKU. BKIaa poccHiCKux M 3apyOekHBIX YYEHBIX B pa3BUTHE TC€HETUKH. MeTobI
TeHEeTUKU  (TMOPUIOJIOTHMUYECKUM, IIMTOTEHETHYECKUH, MOJIEKYIsipHO-TeHeTHueckuil). (OcCHOBHBIE
TreHETUYECKUe MOHATUA. [ 'eHeTruecKkasi CHMBOJIMKA, UCIIOJIb3yeMas B CXeMaX CKpelMBaHUH.



3aKOHOMEPHOCTH HACJENI0BaHUS IPU3HAKOB, ycTaHOBIeHHble I'. Mennenem. MoHoruOpuaHoe
CKpelIMBaHKue. 3aKOH eIMHO00pa3usi THOPHUIOB MEpBOTO MOKoJIeHUA. [IpaBuiio JOMUHHPOBaHUS. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unuctoTel raMer. [1oy1HOE M HENOJIHOE JOMUHUPOBAHUE.

JurubpunHoe CKpELIUBAHHUE. 3aKoH HE3aBUCUMOTO Haclea0BaHUA IIPU3HAKOB.
[{utoreHeTHYeCKUE OCHOBBI ~ JIUTHOPUIHOTO  CKpEHIMBaHMS.  AHAIM3UPYIOLIEE  CKpeIllUBaHUE.
Hcnonb30BaHne aHAIM3UPYIOLIETO CKPELIMBAHUS JUIsl ONIPEAETICHHS T€HOTUIIA OCOOU.

CuermieHHOe HacnenoBaHue mpusHakoB. Pabora T. Moprana mo cuemieHHOMY HaclieJOBaHUIO
reHoB. Hapylienue crerienys reHoB B pe3yibTaTe KPOCCUHIOBEpA.

XPpOMOCOMHAsI TEOPHUS HACIEACTBEHHOCTH. [ eHeTH4eCKue KapThl.

I'enetnka nosa. XpOMOCOMHOE OIIpeAeieHre MoJla. AYyTOCOMBI M IOJOBBIE XPOMOCOMBI.
I'omorameTHsle U rereporaMeTHble Opraau3Mel. HaciienoBanue Npu3HAKOB, CLEIUIEHHBIX C ITOJIOM.

N3menunBocTh. Buabl M3MEHYMBOCTH: HEHACJEACTBEHHAss M HacjieAcTBeHHas. Ponb cpenbl B
HEHACIEACTBEHHOM  M3MEHYUBOCTH. XapakTtepucTuka  MOIU(MUKAIMOHHOM  W3MEHYMBOCTH.
Baprnanmonnslii psag u BapuanuoHHas Kpuad. Hopma peakunum mnpusHaka. KonudecTBeHHbIE H
KaueCTBEHHBIC MPU3HAKU U UX HOpMa peakiuu. CBoMcTBa MOIU(PUKAIIMOHHON N3MEHYHUBOCTH.

HacnencrBeHHas, Wiy TeHOTUIIMYECKAs, N3MEHUMBOCThL. KoMOMHATHBHAS M3MEHYUBOCTL. Metio3
U TIOJOBOW MpoOIlecC — OCHOBAa KOMOMHATMBHOW HM3MEHYMBOCTH. MyTallMOHHAs W3MEHYHUBOCTD.
Knaccudukanus myramuii: TEHHbIE, XPOMOCOMHBIE, T€HOMHBIE. YacToTa W TPUYHHBI MYTaAIlUM.
Myrarensnble (akTopbl. 3aKOH TOMOJIOTHYECKHMX psJIOB B HacleACTBeHHOM usMmeHunBoctu H. M.
Baswuiosa.

BuesgepHas HacIeCTBEHHOCTh U M3MEHYHBOCTb.

I'enetuka 4yenoBeka. Kapuorun dyenoBeka. OCHOBHBIE METOJbl T'€HETHUKHM 4YEJIOBEKa:
reHeaqornyeckuii, OJM3HENOBBIN, ITUTOr€HETUYECKUH, OMOXUMHUYECKUH, MOJIEKYJISIPHO-T€HETUYECKHIL.
CoBpeMeHHOE ONpEeeIeHUEe NeHOTUIA: MOJHOTEHOMHOE CEKBEHHUPOBAHHWE, I'€HOTHUIIMPOBAHUE, B TOM
gucie ¢ momotieto I111P-ananmmu3a. HacrencrBennsle 3a001€BaHUS YeI0OBEKa: TeHHBIC 00JIe3HU, 00JIC3HU
C HACJIEJICTBEHHOH MpeApacoIoKEHHOCThIO, XpOMOCOMHBIE 001e3HU. CoOMaTHUYEeCKHE U T'eHepaTUBHbBIE
myrtauud. CTBoJIOBBIE KiIeTKU. [IpuHIMNBI 310poBOro oOpasa *KHU3HU, AMATHOCTUKU, MPO(PUIAKTUKUA U
JICYCHUSI TEHETHYECKUX O0JIe3Her. MeIMKO-TeHeTUUeCKOe KOHCYIbTUPOBaHUE. 3HAUCHUE MEIUIIMHCKOM
TeHETUKH B MPEJOTBPAILICHUH U JICUCHUH FeHEeTUUECKUX 3a00JIeBaHUI YeI0BEKa.

JdemoncTpaumnu:

[Toptpersr: I. Mennens, T. Mopran, I'. ne ®pus, C. C. YUerBepukoB, H. B. Tumodeen-
Pecosckuii, H. 1. BaBumnos.

Tabnuis! u cxembl: «MOHOTUOPUIHOE CKPEIIMBAHKUE U €r0 IIUTOT€HETUYeCKasi OCHOBa», «3aKOH
pacilernyieHus] ¥ €ero LHUTOT€HEeTHYecKass OCHOBa», «3aKOH YHCTOTHI ramer», «Jlurubpunnoe
CKpELIUBaHUEY, «uTonoruueckue - OCHOBbI  JUTHOPUAHOTO CKpemuBaHus»,  «Meio3y,
«B3aumoielicTBUE aIeNbHbIX T€HOBY», «['eHeTMdyeckue KapTbl PAaCTEHUM, JKUBOTHBIX M YEJIOBEKAY,
«'eHeTuka nosuay», «3akOHOMEPHOCTH HACIIEJOBAHUS, CLUEIJIEHHOTO C M0JI0OM», «KapuoTUIIbl yeaoBeKa u
KUBOTHBIX», «Buapl usmeHunBoctH», «MoaudukannoHHas U3MEHUMBOCTHY, «HacnmemoBanue pesyc-
bakropay, «'eHeTHka rpymn KpoBu», «MyTallMOHHAS U3MEHYHUBOCTD).

O6opynoBanue:  Moaenu-anmummkauuu  «MoHorubpuaHoe — ckpemuBanuey,  «HemonHoe
JOMHHUpOBaHHe», «JlurnbpumHoe ckpemmuBaHue», «llepekpéct XpoMocom», MHKPOCKON U
Mukpomnpenapar «/po3zoduna» (Hopma, myTanuu GOpMbl KPBUIHEB U OKpacKu Tena), repdapuit «['opox
IIOCEBHOMY.

JlabopaTopHbIe H IPaKTHYeCKHE PadOThI:

JlaboparopHas pabota Ne 5. «M3ydeHue pe3yiabTaTOB MOHOTHOPHAHOTO U JUTHOPUIHOTO
CKpEIIMBaHUS Y IPO30(UITBI HA TOTOBBIX MUKPOTpEnapaTaxy».

JlaboparopHass pabora Ne 6. «l3yueHue MoAM(PHUKAIIMOHHONW W3MEHUUBOCTH, TMOCTPOCHUE
BApUALIMOHHOTO psifia U BapUAILMOHHOW KPUBOW».

JlaboparopHas pabota Ne 7. «AHanu3 MyTanuil y 1po30(uiasl Ha TOTOBBIX MUKPOIIpEnapaTaxy .

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

Tema 7. Cesekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.



Cenekuusi Kak Hayka W IIpolecc. 3apoXkIACHHE CeNeKIMH M JoMmecThkauus. Yuenue H. .
BaBuioBa 0 [meHTpaXx TMPOMUCXOXKIEHHS W MHOrooOpasusi KyJabTYpPHbIX pacTteHuil. LleHTps
IIPOUCXOXKACHUS TOMAIIHUX KUBOTHBIX. COpT, IOPOJIa, LITAMM.

CoBpeMeHHbIE METOIbI CeNEKIIMN. MacCOBbIM M MHAMBUAYAJIbHBIH OTOOPHI B CETEKIIMH PACTCHUIN
u kMBOTHBIX. OlLleHKa 3KcTepbepa. BIM3KOPOACTBEHHOE CKpelIMBaHUE — MHOpUAMHI. Yucras JHUHUS.
CkpemuBanue 4yuCTHIX JMHUHK. ['ereposuc, wimm rudpumHas cuia. HepoacTBeHHOE CKpelIMBaHUE —
ayrOopuaunr. OtpanéHHas rubpuamzanus u e€ ycnexu. VICKycCTBEHHBIH MyTareHe3 M MOJy4YCHHE
MOJIMIUIONJOB. JIOCTHKEHUS CENEKIIMM PACTEHUM, )KUBOTHBIX U MUKPOOPTIaHU3MOB.

buorexHonorust Kkak oOTpacib NPOU3BOACTBA. [ e€HHas MHXeHepus. OTamnbl CO3JaHUS
pexomOunanTHoi JIHK m Tpancrennsix oprannsMoB. Kierounas mmxeHepusi. KietouHsle KymbTypHI.
MUuKpOKIIOHaIBHOE pPa3MHOXKEHHUE pacTeHuN. KitonupoBanue BBICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. JKOJIOTMUYeCKUe U 3tudeckue npodiemsl. MO — renernuecku
MOAU(PUIMPOBAHHBIE OPTAHU3MBI.

JleMOHCTpanmu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. /. Kapnieuenko, M. @. lBaHOB.

Tabnuis! u cxeMbl: kapTa «LIeHTpBl MPOMCXOXKAEHUS U MHOI000pa3usi KylIbTYPHBIX pPAaCTEHHID,
«[lopoapl nOMaIIHUX >KMBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHui», «OtnanéHHas rudOpuan3aius»,
«PaboTer akamemuka M. ®. MBanoBay», «llomumronmausy, «O0bekThl OnoTexHOIOTHHY, «Kiterounbie
KYJIbTYpbI U KJIOHUPOBaHUE», «KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISKH IJI0JI0B U KOPHEIJIO0B AUKUX (OPM U KYIbTYPHBIX COPTOB PaCTEHUH,
rep6apuii «CelbCKOX035HCTBEHHBIE PACTEHUSY.

JlabopaTopHble M NpaKTU4ecKue padoTbi:

Okckypeusi «OCHOBHbIE METOAbl W JOCTHKEHHS CEJEKUIUH pAacTeHWH U KUBOTHBIX (Ha
CEJICKI[MOHHYIO CTaHIMIO, MJIEMEHHYI0 (epMy, COPTOMCHBITATENbHBI YY4acTOK, B TEMJIMYHOE
X034HCTBO, JTA00OPATOPUIO arpOYHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 BMOJIOTMM HA BA30BOM
YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHU A

CornacHo ®I'OC COO, ycraHaBiauBaroTCsi TpeOOBaHUS K pe3yibTaTaM OCBOEHHUS OO0Y4arOLIUMUCS
MPOrpaMM CpeIHEro o0IIero 00pa3oBaHUs: TMIHOCTHBIM, METAIIPEAMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B crpykType JIMYHOCTHBIX pe3ylbTaTOB OCBOCHHs Ipeamera «bHOJIOTHs» BBIIEICHBI CIEAYIOLIHE
COCTaBJISIOLIME: OCO3HAHUE OOYYAIOIIMMMCS POCCUHUCKON TPaXJaHCKOM HIAEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH M CAaMOONPEACICHUIO, HAIMYUE MOTHUBALUU K OOy4eHHIO OMOJIOIrHH,
L[€JICHANPaBJICHHOE Pa3BUTHE BHYTPEHHMX YOEXKJIEHUN JIMYHOCTH HAa OCHOBE KJIIOYEBBIX LIEHHOCTEH M
UCTOPUYECKUX TPaJWLUN pa3BUTUs OMOJOTMYECKOTO 3HAHUS, TOTOBHOCTh M CHOCOOHOCTH OOYyYarouIuxcs
PYKOBOJCTBOBATbCSA B CBOEH JEATEIBHOCTH LIEHHOCTHO-CMBICIOBBIMU YCTAHOBKAMHM, IPUCYLIIUMHU CUCTEME
OMOJIOrMYecKoro 00pa3oBaHus, HAMYKE SKOJOIMUECKOrO MPaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LIEIH U
CTPOUTH KU3HEHHBIE MJIaHbI.

JIM4HOCTHBIE pe3yNabTaThl OCBOEHMS IpenMera «buosiorus» AOCTHrarTcs B €AMHCTBE y4eOHOH U
BOCIIUTATEIBHON JEATENBHOCTH B COOTBETCTBUM C TPAJAMIIMOHHBIMU POCCHMCKUMH COLMOKYJIBTYPHBIMH,
HCTOPUYECKUMH U JTYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMU, IPUHSTHIMU B O0IIECTBE MTPaBUIIaMU U HOPMaMHU
MOBEICHHUS W CIOCOOCTBYIOT IpoOIleccaM CaMOIIO3HAHUS, CAMOBOCIHMTAHUS U CAMOPA3BUTHS, Pa3BUTHUSA
BHYTPEHHEH IMMO3ULMHU JINYHOCTH, NMaTPUOTHU3MA, YBAXKEHUS K 3aKOHY M IIPABOIOPSIKY, YEIOBEKY TpyAa U
CTapuieMy IOKOJEHHUI0, B3aUMHOTO YBa)XX€HHs, OEpEXHOr0 OTHOLIEHUS K KYJIbTYPHOMY HAcleIUio u
TpaJuLUsIM MHOTOHALIMOHAILHOTO Hapoaa Poccuiickoit denepanuu, NpUpoJe U OKPYKAOLIEH cpeie.

JIMYHOCTHBIE PE3yNIbTaThl OCBOEHUS yueOHOro npeaMeTa «brosorus» 10JKHbI OTpaXkaTb TOTOBHOCTb
U CIIOCOOHOCTHh OOY4YarOIMIMXCSl PYKOBOJICTBOBATHCS C(OPMUPOBAHHON BHYTPEHHEH MO3MLMENH JMYHOCTH,
CHUCTEMOM ILIEHHOCTHBIX OpPHUEHTAlUH, TO3UTHBHBIX BHYTPEHHUX YOEKIECHUH, COOTBETCTBYIOLIUX
TPAIULMOHHBIM IIEHHOCTSM pPOCCHMCKOrO OOIECTBa, pAaCIIMPEHHE JKU3HEHHOTO OIbITa U OIbITa
JESATEIBHOCTH B INPOLIECCE PEaIn3alyy OCHOBHBIX HANpPaBICHUN BOCIUTATEIBHOW AEATEIBHOCTH, B TOM
4HCJIE B YACTHU:

1) rpakIaHCKOro BOCIMTAHUS:

Cc(OPMHPOBAHHOCTb TPAXKAAHCKOM MO3ULIMU 00yUaIOIIEerocs Kak akTUBHOTO U OTBETCTBEHHOI'O 4JI€HA
poccuiickoro o0IecTBa;

0CO3HaHHME CBOMX KOHCTUTYLIMOHHBIX IPaB U 003aHHOCTEHN, YBaKEHUE 3aKOHA U [IPABOIIOPSIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKON NEATEIBHOCTH NPHU CO3JAaHUM Y4EOHBIX MPOEKTOB, PEIICHUU
yueOHBIX U M03HABATENbHbIX 33/]a4, BHIIOJHEHUN OMOJIOTHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh ONpeAEsATh COOCTBEHHYIO MMO3UIMIO [0 OTHOILIEHUIO K SBJICHUSM COBPEMEHHOMW >KU3HU
H OOBICHATD €€;

YMEHHUE YYUTHIBATh B CBOMX ACHUCTBUSIX HEOOXOAUMOCTh KOHCTPYKTUBHOTO B3aUMOJICHCTBUS JIIOAEH €
pa3sHbBIMU YOEXKAEHUSAMH, KyJIbTYPHBIMHU LIEHHOCTSIMHU U COLMAJIBHBIM IIOJI0KEHUEM;

TOTOBHOCTb K COTPYAHHUYECTBY B IPOLIECCE COBMECTHOIO BBIMOJIHEHUS YUE€OHBIX, IO3HABATEIbHBIX U
HCCIIEI0BATENIbCKUX 3a/1a4, YBaKUTEJILHOTO OTHOIIEHUS! K MHEHHIO OIIIOHEHTOB MPH 00CYKIEHUN CIOPHBIX
BOIPOCOB OHOJIOTHYECKOTO COJIEPKaHMS;

TOTOBHOCTH K TYMaHUTapHOMN W BOJIOHTEPCKON JESTENBHOCTH;

2) IAaTPHOTHYECKOT0 BOCTIHTAHUSI:

C(OPMHUPOBAHHOCTh POCCUICKON TIpakJTaHCKON HAEHTHUYHOCTH, MATPUOTH3Ma, YBaKEHHUS K CBOEMY
HapoJy, 4yBCTBa OTBETCTBEHHOCTH mepel PoanHOM, ropaoctu 3a cBOM Kpail, CBOXO PonuHy, CBOU A3BIK U
KYJIBTYPY, IPOIJIOE U HACTOALIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIIEHUE K IIPUPOJHOMY HACIEAUIO U MaMITHUKAM MPUPOJbI, JOCTIKEHUSAM Poccnn B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;



CMOCOOHOCTh OLIGHUBATh BKJIAJ POCCHHCKHX YYEHBIX B CTAHOBJICHHE M pa3BUTHE OWOJIOTHH,
IIOHUMAaHMs 3HAa4Y€HUs OHOJIOTMM B IO3HAHUM 3aKOHOB IPUPOJIbI, B JKM3HU UYEJIOBEKA M COBPEMEHHOIO
0O0IIIeCTBA;

uaenHas yOoeKIEHHOCTh, TOTOBHOCTh K CIY)KEHHUIO W 3ammrTe OTeuecTBa, OTBETCTBEHHOCTH 3a €r0
cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUS:

OCO3HAHUE AYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHUS;

CIOCOOHOCTh OICHMBATH CHUTYallMI0O W TPUHUMATh OCO3HAHHBIC PELICHHs, OPHEHTUPYSICh Ha
MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

0CO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

OTBETCTBEHHOE OTHOIIIEHHWE K CBOUM POJUTENSIM, CO3JaHUI0 CEMbU HAa OCHOBE OCO3HAHHOTO MPUHATHUS
LIEHHOCTEN CEMEWHOM )KU3HU B COOTBETCTBUH C TPAIULUAMHU Hapo0B Poccun;

4) 3cTeTHYeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOILIEHUE K MHUPY, BKIIOUasl 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUECTBA,
CIOpTa, TPYAa, OOIIECTBEHHBIX OTHOILIEHUI;

MMOHMMAaHKHE YMOLIMOHAIIBHOTO BO3JEHCTBUS AKUBOM MPUPOIBI U €€ IEHHOCTH;

FOTOBHOCTh K CAMOBBIPXEHHIO B pa3HBIX BUIAaX HCKYCCTBa, CTPEMJICHHE MPOSBIATH KayecTBa
TBOPUYECKOHN JTMYHOCTH;

5) ¢usnueckoro BoCHUTAHMA, (POPMHPOBAHUS KYJBTYPbl 310POBbSI M 3MOLHUOHAJBHOIO
0/1aronosy4us:

MMOHUMAaHHE U peau3alus 3J0pOBOTO U 6e30macHOro 0opasa Ku3HU (3J0pOBOE MUTAHUE, COOII0IEHNE
TUTMEHUYECKUX MPaBUJI U HOPM, COATaHCUPOBAHHBIA PEXUM 3aHATUN U OTIbIXa, PEryJspHas (puanyeckas
AKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHUS K COOCTBEHHOMY (DU3UIECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHUMAaHHE I[IEHHOCTH MpPaBUJ WHAMBHUIYaJbHOTO M KOJUICKTUBHOTO O€30MacHOTO MOBEACHUS B
CUTYAIUX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHWE TOCJEICTBUNA U HEMPHUSATHS BPEIHBIX MPUBbIUEK (YMOTpeOJIeHUs aJlKOTrOJisi, HAPKOTHKOB,
KypeHHs1);

6) TPy10BOr0 BOCIIUTAHMS:

TFOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCcTBa, TPYAOIIO0HE;

FOTOBHOCTb K aKTUBHOW JIEATEJBHOCTH TEXHOJIOTUYECKON U COLMANbHOW HAampaBiICHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATh, IJIAHUPOBATH U CAMOCTOSTEIHHO BBIMOIHSITH TAaKylO A€ATEIbHOCTD;

UHTEpEC K pa3inyHbIM chepam mpodecCHOHATbHON NESTENIbHOCTH, YMEHHE COBEPILAaTh OCO3HAHHBIN
BbIOOp Oynymieit npodeccuu u peann30BbIBaTh COOCTBEHHbBIE )KU3HEHHbIE TUIaHBI,

TOTOBHOCTb U CLIOCOOHOCTh K 00pa30BaHUIO U CAMOOOPa30BaHUIO HA MIPOTSHKEHUH BCEU KU3HU;

7) 3KOJIOrHYecKOro BOCIIMTAHUA:

HKOJIOTHYECKHU 11eJIecO00pa3HOe OTHOILIEHHE K MPUPOJIe KaK MCTOYHUKY JKM3HU Ha 3eMJjie, OCHOBE €&
CYIIECTBOBAHMS;

MOBBIIIICHUE YPOBHS IKOJOTUYECKOW KYIbTYphl: MPUOOPETEHHE OMNbITAa MJIAHUPOBAHUS MOCTYIKOB U
OIICHKH MX BO3MO>KHBIX TOCIEACTBUI I OKPY>KAIOIIEH Cpeibl;

0CO3HaHME TTI00ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOoOJIeM U MyTel UX pelieHus;

CMOCOOHOCTh HCHOJIB30BaTh NpHOOpeTaeMble MpPU H3YYEHUM OWOJIOTUM 3HAHUS U yMEHHs TNpU
peleHnH npo0iieM, CBA3aHHBIX C pallMOHAIBHBIM IPHUPOIOTIONIBE30BaHUEM (COOIIIOICHUE TPABUII TTIOBEICHHS
B IPUPOJE, HAINPAaBICHHBIX HAa COXPAaHEHHME PABHOBECUS B DJKOCUCTEMAX, OXPaHY BHUIOB, JKOCUCTEM,
o6uocdepsl);

aKTUBHOE HENPUATUE JEHCTBUM, NPUHOCALIMX BpEN OKPY)KAIOIIEH IPHUPOJHON cpene, yMEHHe
IIPOrHO3UPOBATh HEONAroNnpUsTHbIE SKOJOTUYECKHE IMOCHEACTBUS MPEANPUHUMAEMBIX JCUCTBUI U
MpeA0TBPALLATh UX;

HaJIMYUE€ PA3BUTOrO 3KOJOTHYECKOTO MBIIUIEHUS, DKOJOTHYECKON KyJIbTYpBI, OIBITA JEATEIBHOCTH
9KOJIOTMYECKON HAINpaBJICHHOCTH, YMEHHUSI PYKOBOACTBOBATHCS MUMH B II03HABATEIbHON, KOMMYHUKAaTUBHOMN



U COLMAJIBHOM MPAKTUKE, TOTOBHOCTH K YYACTUIO B IPAKTUYECKOW JEATEIBHOCTH HKOJOTHYECKOU
HaIpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHMS:

c(hOPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH H
OOIIECTBEHHOH MPAKTUKH, OCHOBAHHOTO HA JHAJIOTE KYIbTYpP, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa
B MOJUKYJIBTYPHOM MUPE;

COBEPILICHCTBOBAHUE SI3bIKOBOM M UYUTATEIHCKOW KYJIbTYPHl KaK CPEICTBA B3aUMOJICHCTBUSA MEXKIY
JIFOJIbMU U TTIO3HAHUST MUDA;

MMOHMMAaHKE CHCIM(PUKN OUOJIOTUN KaK HayKH, OCO3HAHUS €€ PoJu B ()OPMUPOBAHUU PAIIHOHATHHOTO
HAay4YHOTO MBIIIJICHUSA, CO3/IaHUM IIEJIOCTHOTO TMPEJICTaBICHUs] 00 OKPYKAIOIMIEM MHpPE KaK O €IUHCTBE
MPUPOJIBI, YEJIOBEKAa M OOIIecTBAa, B TO3HAHWH TPUPOJTHBIX 3aKOHOMEPHOCTEH M pPEIICHUW MpodiieM
COXpaHEHUs MPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTh B 3HAYUMOCTH OWOJIOTHH JJii COBPEMEHHOW HMBHJIM3AIUU: OOECIEYEHHUS HOBOTO
YPOBHSI Pa3BUTHs MEAMIIMHBI, CO3aHHE MEPCIEKTUBHBIX OMOTEXHOJIOTHUH, CIIOCOOHBIX periaTh PECypCcHBIC
MpoOJIEMbl Pa3BUTHUSI YETOBEYECTBA, MOWCKA IMYTEH BBIXOJA U3 TJIOOAIBHBIX JKOJOTHMUECKHX TPOOIeM U
obecrieueHus nepexoaa K yCTOWIMBOMY Pa3BUTHIO, PAITHOHAIIBHOMY UCIIOJIb30BAHUIO TTPUPOIHBIX PECYPCOB
1 (OpMUPOBAHUIO HOBBIX CTAHJAPTOB JKU3HU;

3aMHTEPECOBAHHOCTD B MOJTYYCHUH OMOJIOTMYECKUX 3HAHWM B IEJSX MOBBIMICHHUS OO KyIbTYPHI,
€CTECTBEHHO-HAyYHON TPaMOTHOCTH, KaK COCTAaBHOW YacTU (HYHKIIMOHAILHOW TPAMOTHOCTH O0YJarOIIUXCs,
dhopmMupyeMoi Tpu U3y4eHUH ONOJIOTHH;

MMOHUMAaHHE CYITHOCTH METOJOB TO3HAHUs, MCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH
WCIIONb30BaTh TIOJIydaeMble 3HAHHWS JJIs aHaIM3a W OOBSICHEHUS SBICHUW OKPYXKAIOMEro Mupa H
MPOUCXOIAIINX B HEM U3MEHEHUH, YMEHHE JeJIaTh 000CHOBAHHBIC 3aKIIFOUEHHUS Ha OCHOBE HAYYHBIX (DaKTOB
Y UMEIOIINXCS JAHHBIX C IEIBI0 MOTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJB30BaTh OWOJIOTHYECKHME 3HAHUS JUIsl PEIICHUS MpoOiieM B
peaNbHBIX KU3HCHHBIX CUTYAIUSX;

OCO3HAaHUE IICHHOCTH HAyYHOW JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH TPOCKTHYIO U
HCCIIEA0BATENBCKYIO ACSITEIIBHOCTh HHANBUAYATHHO U B TPYIIIIE;

TOTOBHOCTh M CIHOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHMIO W CaMOOOpPA30OBAHHUIO, K AKTUBHOMY
MOJTYYCHHUIO HOBBIX 3HAHUH 10 OMOJIOTHH B COOTBETCTBUH C KHU3HEHHBIMHU MTOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHbIe pe3ynbTaThl OCBOEHUS ydeOHOTO mpeaMera «bHoIorusy BKIIOYaloT: 3HAUUMBbIE JUIS
(dbopMHUpOBaHUSI MHUPOBO33PEHHSI O0YYAIOIIUXCS MEXAUCHUIUIMHAPHBIE (MEXIpPEAMETHbIE) OOIeHayYHbIe
MOHATHS, OTpPaXKaloIIMe LEJIOCTHOCTh HAay4yHOM KapTUHBI MHUpa U CHEHU(PHUKY METOJOB MO3HAHMS,
HCIOJIb3YeMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPTHs, SIBJICHHE, MPOIECC, CUCTeMa, HayYHbIN (akKT,
NPHUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, UCCleOBaHHe, HAOII0JeHUE, HW3MEpeHue,
SKCIEPUMEHT W JPYruX), YHHBEpcajbHble Yy4ueOHbIE AeWCTBUA (TO3HABAaTEIbHbIC, KOMMYHHKATHUBHEIE,
perynatuBHble), obecrneunBaromue (HopMupoBaHHE (QYHKIUOHATHHOW T'PAaMOTHOCTH U COIMAIbHOU
KOMIIETEHITNH oOyuaromuxcs, CIOCOOHOCTh oOyyaronmxcs UCII0JIb30BAaTh OCBOCHHBIE
MEXJUCIMIJIMHAPHBIE, MHPOBO33pDEHUYECKHE 3HAHMWS U  yHUBEpCAlbHble YydeOHble JIeHCTBUS B
MIO3HABATEIbHON U COLMAIBHOM TPAKTHKE.

MertanpeaqMeTHble pe3yJIbTaThl OCBOEHHUS IMPOTPaMMBbI CPEJHEro o0Imero oOpa3oBaHUS JOJKHBI
OTpaxarb:

OBiajeHHe YHHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH el CTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE IEHCTBHS:

CaMOCTOSTENIbHO (POPMYIMPOBATh U aKTyaJIU3UPOBATh MPOOIIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;

UCIOJb30BaTh NPU OCBOEHHM 3HAHUM MNPUEMBI JIOTUYECKOTO MBbIIIJIeHUsl (aHaiau3a, CUHTE3a,
CpaBHEHHUS, KIacCU(pUKAIMU, 000OIICHNUs), PACKPHIBATh CMBICT OMOJIOTUYECKUX TMOHATUN (BBIACNIATH WX
XapaKTepHbIe TPU3HAKHU, YCTAHABIIUBATD CBSI3U C IPYTUMHU MOHATHIIMH);



ONpEeNeNATh 1N JIeATeIbHOCTH, 3a/laBasl MapamMeTpbl M KPUTEPUU HUX JOCTHKEHUS, COOTHOCUTH
pe3ynbTaThl IEATEIbHOCTH C TIOCTABJIICHHBIMU LEJISIMU;

HCIO0JIb30BaTh OMOJIOTUYECKHE MMOHITHS ISl OOBSICHEHHSI (PAKTOB U SIBIICHUH KUBOU MPUPOJIBL;

CTPOUTH JIOTUYECKHE PpACCYXKJEHUS (UHIYKTUBHBIC, JEAYKTHBHBIC, [0 aHAJOTHU), BBISBISATH
3aKOHOMEPHOCTH ¥ IIPOTUBOPEUUS B PACCMATPUBACMBIX SBIICHUSX, (DOPMYINPOBATH BHIBOBI U 3aKITIOUCHHUS,

MIPUMEHSATH CXEMHO-MOJICIIbHBIE CPEACTBA JUIsl IPECTABICHHUS CYIIIECTBEHHBIX CBSI3€ M OTHOIIECHUH B
M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a TaKXKe MPOTHBOPEUUU PAa3HOTO POJIA, BBHISBICHHBIX B Pa3IMUHBIX
MH()OPMAMOHHBIX HCTOYHUKAX;

pa3pabaTeiBaTh IUTAH pEHICHHS MPOOJIeMBI ¢ YYETOM aHAIM3a HUMCIOIIMXCS MATEPHAIBHBIX U
HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JACSITEIBHOCTb, OIEHHWBATH COOTBETCTBUE PE3YJIHTATOB IIEJISIM, OLICHUBATH
PHUCKH MOCTEACTBUMN JEATEIHHOCTH,

KOOPJAMHHUPOBATH U BBITIOJHATH PaObOTY B YCIOBUSIX PEATIBHOTO, BUPTYAILHOTO U KOMOMHUPOBAHHOTO
B3aUMOJICHCTBHS,

Pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe MCCIEA0BATEIbCKIE IeHCTBHS:

BJIAJIETh HaBBIKAMU Y4€OHO-HMCCIIEIOBATEIHCKON U IPOCKTHOM ACSITEIIbHOCTH, HABBIKAMU Pa3peIICHUs
mpoOJIeM, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOMCKY METOJIOB PEeIIeHUST MPAKTUISCKUX
3a/1a4, TPUMEHEHUIO Pa3INYHBIX METOJOB IMO3HAHMS;

WCIIOJIb30BaTh PA3JINYHBIC BUIBI JIEATEILHOCTH TIO MOJYyYEHHUIO HOBOTO 3HAHMWSI, €T0 MHTEPIPETAIINH,
npeoOpa3oBaHUI0 W TPUMEHEHUIO B YYEOHBIX CHUTYyallMsIX, B TOM YHCJIE TPH CO3aHUM YYEOHBIX W
COITMATHHBIX TIPOEKTOB;

(dhopMupOBaTh HAyYHBIN THUIT MBIILJICHHUS, BIaIETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMU TOHITUSIMHU
U METOJaMHu;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 337a4d B 00pa30BATEIbHOU AESITENBHOCTH U >KM3HEHHBIX
CUTYaLUSIX;

BBIBJISITH TIPUYMHHO-CIICJICTBEHHBIE CBSI3M W AKTYaJIM3UPOBATh 3a/adyy, BBIJBUraTh THUIIOTE3y €€
peuieHusi, HaxOIWTh AapryMEHThl JUIs JI0KAa3aTelNbCTBA CBOMX YTBEPKIACHUM, 3a/laBaTb NapamMeTpbl W
KPUTEPUU PEILLICHHUS;

AHAJIM3UPOBATh IIOJIYYCHHBIE B XOJE PELICHUs 3aJaud pe3ylbTaTbl, KPUTHYECKH OLICHUBATh HX
JIOCTOBEPHOCTh, TPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILIECTBIISITh  LI€JICHANPABICHHBIA TOUCK TEpeHoca CpPeACTB U CIOCOOOB  JEHCTBUS B
poQecCHOHANBHYIO CPEey;

YMETb MEPEHOCUTD 3HAHUA B IO3HABATENIBHYIO U MPAKTUYECKYIO 00JIACTH )KU3HEAEATEIbHOCTH;

yMeTb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC WJCH, MpeylaraTh OPUTHHAIIbHBIE MOAXOJbl U PEIICHHUs, CTaBUTh MPOOIEMBbI U
3a/1auu, JOIYCKAIOIINE AIbTEPHATUBHbBIC PEILICHHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTHPOBATHCSA B PA3NMMUYHBIX HMCTOYHUKAX HHGMOpMaUHM (TEKCTe y4eOHOro MOocoOMs, HAy4YHO-
MOMYJISIPHON JUTEeparype, OMOJOTHYECKUX CIOBapsAX M CIPABOYHMKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B
WuTepHere), aHanu3upoBaTh HHPOPMAIMIO PA3TUYHBIX BHJIOB U (OpM MpPENCTaBICHUS, KPUTHUECKU
OLIEHUBATH €€ JOCTOBEPHOCTh U HETPOTUBOPEUUBOCT;

(dbopMynUpOBaTh 3aMpOChl U MPUMEHATH PA3TMUHBIE METOJbl MPU MOUCKE U O0TOOpE OMOIOTHYECKOU
nHdopManuu, He0OXOAUMOM /ISl BBITIOTHEHHSI YUeOHBIX 3a/1a4;

nproOpeTaTh OTIBIT HCIIOJIb30BaHUS UHPOPMAIMOHHO -KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPILEHCTBOBATh KYJbTYPY aKTUBHOTO UCIIOJIb30BAHUS PA3JIUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBbHYIO (OPMY NPEICTABICHUS OHOJIOTUYECKON HH(POpMAIH
(cxembl, rpaduky, TUArpaMmbl, TaOIUIIBI, PUCYHKH U IPYTOE);



WCIOJIb30BaTh HAYYHBIM SI3bIK B KAaueCTBE CpEACTBA HpU pabore ¢ Omosormueckoil mHpopmanueit:
NPUMEHATh XUMUYECKUe, (PU3NYECKHe U MaTeMaTH4eCKUe 3HAKH M CHMBOJIBI, (OpMYIbl, abOpeBHaTypy,
HOMEHKJIATYpY, UCIIOJI30BAThH U MPEOOPa30BHIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJISATHOCTH;

BJIQJIETh HABBIKAMHM pACIO3HABAHUS M 3aIIUTHl MH(POpPMAIUH, HHPOPMALUOHHOW 0€30MaCHOCTH
JIUYHOCTH.

OgiajieHne YHUBEPCAJIbHBIMIH KOMMYHUKATHBHBIMH 1€ CTBUAMU:

1) o61enmue:

OCYIIECTBIISITh KOMMYHUKAallMM BO BceX cdepax >KHW3HM, aKTHBHO YYacTBOBAaTh B JUAJIOTE WU
JUCKYCCUU M0 CYILECTBY O0OCYXIaeMoil Tembl (yMEHHE 3aJaBaThb BOIPOCHI, BBICKA3bIBATH CY)KJIECHUS
OTHOCHUTEJIbHO BBINIOJHEHUS MpeajiaraéMoi 3aJayd, YYUThIBaTh MHTEPECHl M COTJIACOBAHHOCTH IMO3ULIUMN
JIPYruX y4aCTHUKOB JUAJIOTA WM JAUCKYCCHUH);

pacrno3HaBaThb HeBepOalbHbIE CpelcTBa OOIIEHUS, MOHUMAaTh 3HAYEHHE COLMAIbHBIX 3HAKOB,
MIPEIOCHIIOK BOBHUKHOBEHHUSI KOH(DIMKTHBIX CUTYyallni, yMETh CMATYATh KOH(MIMKTHI U BECTH IIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CIIOCOOAMU OOIIEHHS U B3aUMO/JICHCTBHUS, IOHUMATh HAMEPEHUS APYTUX JIOICH,
MPOSIBIIATh YBO)KUTEJIBHOE OTHOILIEHHWE K COOECeHHWKY U B KOPPEKTHOM (opme (opMyaupoBarh CBOU
BO3paKEHMUS;

Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOIO TOUKY 3pEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl 1eSAITeIbHOCTh:

MOHUMAaTh M WCIOJBH30BATh NMPEUMYIIECTBA KOMAHJHOW M HHIMBUAYaTbHON PaOOTHI MPH PEIICHUN
Ouosnornuyecko  mpoOiembl, OOOCHOBBIBaTH  HEOOXOIMMOCTh MPUMEHEHHS  TPYNNOBBIX  (GopM
B3aUMO/JICHCTBUS MPU pelIeHUH yueOHOM 3a1auu;

BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JEHCTBUN C YUETOM OOIIMX HHTEPECOB U BO3MOXKHOCTEH
KaXKJIOTO WIeHa KOJJIEKTUBA;

IPUHUMATh LEJIM COBMECTHOM JEATENIbHOCTH, OPraHU30BbIBATh U KOOPAMHHUPOBAThH JIEHCTBUA MO €€
JOCTH)KEHHUIO: COCTABIATH IUIaH JAEHCTBUM, paclpeiensaTh PO ¢ yUETOM MHEHUH YYaCTHHUKOB, 00CYKIAaTh
pe3ybTaThl COBMECTHON PabOTHI;

OLICHMBAaTh KAaueCTBO CBOEro BKJIaJa M KaXKAOTO YYaCcTHMKA KOMaHAbl B OOLIMI pe3ynbTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM,

IIpe/UIaratb HOBbIE MPOEKTHI, OLIEHUBATh MU C MO3UIUN HOBHU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKOM
3HaYMMOCTH;

OCYLIECTBIIATh IO3UTHUBHOE CTPATErMYECKOE IIOBEJCHUE B pPAa3IMYHBIX CHUTYaLUsAX, HPOSBIATH
TBOPYECTBO M BOOOpakeHUE, ObITh MHULIUATUBHBIM.

OsJiaieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMM el CTBUSIMU:

1) camoopraHu3zanus:

UCIOJb30BaTh OUOJIOTMYECKUE 3HAHUS JUIS BBIABICHMS NpPOOJEM M UX PELIEHUS B KU3HEHHBIX U
y4eOHBIX CUTYyalLlUsX;

BbIOMPATh Ha OCHOBE OMOJIOTUYECKUX 3HAHUM 1IeJIeBble U CMbICIOBBIE YCTAHOBKH B CBOUX JIEHCTBHSX
U TIOCTYIKaX IO OTHOILEHUIO K )KUBOW IPUPOJE, CBOEMY 37J0POBbIO U 37J0POBBIO OKPY)KAIOLIHX;

CaMOCTOSITEJIBHO OCYLIECTBIIATh I[MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI, CTaBUTh U
(dbopMynupoBaTh COOCTBEHHBIE 3a7]aull B 00pa30BaTEIIbLHON JESITEIbHOCTH U )KU3HEHHBIX CUTYALUAX;

CaMOCTOSITEJIBHO COCTaBJATh IIJIaH pelIeHHs MpoOjieMbl ¢ y4ETOM HMMEIOIIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM;

paclMpATh paMKU y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

Jie7IaTh OCO3HAaHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

CIocoOCTBOBATh (POPMHUPOBAHUIO M MPOSBICHUIO IUPOKOW SPYAUIIMU B Pa3HbIX OOJIACTSIX 3HAHMH,
MIOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYpHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBBI B JIEATEILHOCTh, OIICHUBATh COOTBETCTBUE
pe3yabTaTOB LETM;



BIIQJICTh HABBIKAMU [IO3HABATEIBHOM pe(rueKkcuu Kak OCO3HAHUS COBEpIIAeMBIX JIEHCTBUH U
MBICIIUTEIBHBIX MTPOIIECCOB, UX PE3YAbTATOB U OCHOBAHUH, HCIIOJIb30BAaTh MPUEMBI pe(ICKCUU IS OLEHKU
CUTYalllH, BBIOOPA BEPHOTO PEIICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PEIIEHUS 10 UX CHUKECHUIO;

IPUHUMATh MOTHUBBI M apTYMEHTBI IPYTUX IIPU aHAJIU3E PE3YIBTATOB JCSITEIBHOCTH;

3) npuHsATHE CeOST M APYrUX:

MPUHUMATD €051, TOHMMAasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHUBBI U apTYMEHTBI IPYTUX [IPU aHAJIU3E PE3YJIbTATOB ACATEIbHOCTH;

MIPHU3HABATH CBOE MPABO U MPABO JPYrHX Ha OIINOKH;

pa3BUBATH CIIOCOOHOCTh MOHUMATh MUP C MO3UIUHU APYTrOro YeIOBEKa.

MHNPEAMETHBIE PE3YJIBTATbBI

[IpenmetHbie pe3ynapTaThl 0cBoeHUs nporpamMbl COO no Ouosiorun Ha 06a30BOM YpOBHE BKIIOYAIOT
cnenuduueckne s yaeObHoro npenMera «buonorus» HaydHbIE 3HAHHS, YMEHUS M CIOCOOBI IEUCTBUI 1O
OCBOCHHIO, MHTEPIPETAIMN W TPEOOpa30BAHHUIO 3HAHUWM, BUABI JESITEIBHOCTH IO TOJYYECHHIO HOBOTO
3HAHHWS W TPUMCHEHUWIO 3HAHWH B Pa3IMYHBIX yUEOHBIX CHUTYalHsIX, a TAaK)Ke B pPEaJbHBIX JKU3HECHHBIX
CUTYallUsIX, CBSI3aHHBIX C OWOJOrHeid. B mporpamme mpeaMeTHbIe pe3yibTaThl MPEACTABICHBI 10 TOAaM
00y4eHwHsI.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydeOHoro mnpeamera «buonorus» 6 10 knacce NOTKHBI
OTpaKkaTh:

c(OPMHUPOBAHHOCTh 3HAHWH O MECTE M POJIM OMOJIOTUM B CHCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (JOpMHPOBaHUHN COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHBI MUPA W HAYYHOTO MHPOBO33PEHHSI, O
BKJIQJIC POCCHUHCKMX U 3apyOEKHBIX YUYEHBIX-OMOJOTOB B pa3BUTHE OWOJOTHH, (YHKIIMOHATBHOM
IrPaMOTHOCTH YeJIOBEKa JJIsl pelIeHUs )KU3HEHHBIX 33]1a4;

YMEHHE PacKphIBaTh COJEp)KaHUE OMOJIOTMYECKUX TEPMUHOB U MOHSTHUMN: KU3Hb, KJIETKA, OPraHH3M,
MeTabonmm3M (OOMEH BEIIECTB M TPEBpAICHHWE HHEPTUM), TOMEOCTa3 (CaMOpErysslus), YpOBHEBas
OpraHu3aius >KUBBIX CHCTEM, CaMOBOCIPOU3BEACHUE (PETPOayKIHs), HACIEICTBEHHOCTh, U3MEHUHUBOCTbD,
POCT U pa3BUTHE;

yMEHHE Hu3Jaratb OUOJIOTHUYECKUE Teopuu (KJIETOYHasi, XPOMOCOMHAs, MYTAallUOHHAs, LIEHTPaJbHAas
JoTMa MOJeKyJIsipHou Ouosioruu), 3akoHbl (I. Mennmens, T. Moprana, H. 1. BaBunoBa) u ydenus (o
LEHTPax MHOroo0pa3us U MPOUCXOXKICHUS KyIbTypHbIX pacteHuit H. V. BaBuiosa), onpenensts rpaHUIlbl
UX IPUMEHUMOCTHU K KUBBIM CUCTEMAM;

yMEHHE BJaJIeTh METOJaMU HAy4yHOTO MO3HaHWA B OHOJOTMHM: HAOIIOJEHHE U OINMCAHUE >KUBBIX
CHCTEM, IPOLIECCOB U SBJICHUM, OPraHU3alMs U MPOBEICHHE OMOJOTHYECKOr0 IKCIEPUMEHTA, BbIIBUKCHHE
TUIOTE3bl, BBISABICHUE 3aBHCUMOCTH MEXKIY HCCIEIyeMbIMU BEIHMUYMHAMHU, OOBSICHEHHE MOJyUYEHHBIX
pE3yNbTaTOB, HCIOJB30BAHHBIX HAYYHBIX TOHSATUH, TEOPUH U 3aKOHOB, YMEHHE [ellaTh BBIBOJBI Ha
OCHOBAHUU MOJYYCHHBIX PE3YIbTATOB,;

YMEHHE BBIACNATh CYIIECTBEHHbIE MPU3HAKUM BHUPYCOB, KIETOK MPOKAPHOT M  JyKapuoT,
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH IMpOLIECCOB: OOMEHa BEIIEeCTB U
MIPEeBPAIIEHUS SHEPTUU B KJIETKE, (POTOCHHTE3a, TNIACTUYECKOTO U PHEPTeTUYECKOro 0OMEeHa, XeMOCHHTE3a,
MUTO3a, M€H03a, OIJIOJOTBOPEHHS, Pa3MHOKEHHUSI, MHAUBHUIyaIbHOTO Pa3BUTHsI OpraHi3Ma (OHTOTeHe3);

YMEHHE MIPUMEHSTH MOJTYYCHHbIE 3HAHUS JJIs1 00BICHEHUS OMOIOTHUECKUX MPOIIECCOB U SBICHUM, IS
MPUHATHS MPAKTHYECKUX PEIICHUH B MOBCEIHEBHOW JKU3HH C ILENbI0 o0ecreueHus 0€30MacHOCTH CBOETO
3JI0pOBBSI U 3I0POBBSI OKPYKAIOLIMX JIOAEH, COOMIOACHUS HOPM I'PaMOTHOTO TOBEAEHHUS B OKpYXKarollen
MIPUPOHOM cpene, TOHUMaHUuE HEOOXOJAUMOCTH HCIOJIb30BaHUS JOCTHKEHUNH COBPEMEHHOU Ouonoruu u
OMOTEXHOJOTHH IS pAIlHOHATIBHOTO MTPUPOIOTIONH30BAHUS;

YMEHHE peliaTh JJIeMEHTapHbIe T'€HETHUYeCKHEe 3a/ladyll Ha MOHO- U JTUTHOPHUIIHOE CKpEIIMBaHUE,
CIIETUICHHOE HACJIeIOBAaHUE, COCTABJIATH CXEMbl MOHOTHOPHIHOTO CKpEUIMBAaHUS IS TpeICcKa3aHus
HACJIeIOBAHUS MIPU3HAKOB Y OPTaHU3MOB;



YMEHHUE BBINIOJHATH JIA0OpPAaTOpHBbIE M MpaKTHUecKue paboThl, coOMI0naTh MpaBwiIa mpu padore C
y4eOHBIM U JIA0OPAaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHYECKH OICHUBATh W MHTEPIPETUPOBATH WH(POPMAIUIO OMOJIOTHYECKOTO COICpPKAHUS,
BKJTIOYAIOIYIO TICEBIOHAYYHBIC 3HAHUS W3 PA3IMYHBIX HCTOYHHKOB (CpEACTBAa MacCcOBOW HH(OpMAIuH,
HAyYHO-TIONMYJISIPHBIE MaTepUaibl), 3THYECKUE aCIEKTHl COBPEMEHHBIX HCCIEIOBaHUI B OHOJOTHH,
MEHIINHE, OMOTEXHOJIOT UM,

YMEHHE CO37aBaTh COOCTBEHHBIC MHUCHMEHHBIE W YCTHBIE COOOIIEHHUs, 00001Ias OMOJOTUYECKYIO
HH(OPMAILIHIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO HCIIOJIB30BATh MOHATHIHBIN ammapaTr OHOJIOTHH.

[IpenmetHbie pe3yabTaThl OCBOCHUS ydeOHoro mnpenmera «buonorus» 6 11 knacce TOJKHBI
OTpaKkaTh:

c(OPMHUPOBAHHOCTH 3HAHUI O MECTE€ M POJM OMOJIOTHUH B CHCTEME HAYYHOTO 3HAHHS €CTECTBEHHBIX
HayK, B (DOPMHPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTHHBI MUPa U HAYYHOTO MHPOBO33PCHHUS, O
BKJIQJIE POCCHUHCKUX U 3apyOEKHBIX YUYEHBIX-OMOJOTOB B pa3BUTHE OWUONOTUH, (YHKIIHOHAIBHOMN
IPaMOTHOCTH YeJIOBEKa JIJISl pelICHUsI )KU3HCHHBIX 33]1a9;

YMEHHE PaCKPBIBATh COJICpIKaHUE OMOIOTHYSCKAX TSPMHUHOB U TTOHSITHIA: BUJI, TOMYJISIIHSI, TeHOPOH]T,
ABOJIIOLINS, ABWKYIINE CHIIBI ((PaKTOpPBI) SBOJIONNHU, MPUCTIOCOOIEHHOCTh OPraHU3MOB, BHI000pa30BaHHUE,
IKOJIOTHYECKHE (PAKTOPBI, DKOCHUCTEMA, TMPOMYICHTHI, KOHCYMEHTBI, pEAYICHTHI, IEeNU MUTAHWUS,
AKOJIOTUYECKas MUpaMuIa, OuoreorieHo3, onocdepa;

YMEHHE W3Jaratb OWoyiorn4eckne Teopuu (dBoiroroHHas Teopuss Y. JlapBuHa, CHHTETHYECKas
TEOpHUsl SBOJIOIMH), 3aKOHBI M 3aKOHOMEpPHOCTH (3apoipimieBoro cxoictBa K. M. bapa, uepemoBanms
TJIaBHBIX HampaBieHuil u myreit sBomtonnu A. H. CeBeprioBa, yuenust o 6uocdepe B. U. Bepnanckoro),
OTIPEJICIIATH TPAHUIIBI UX TPUMEHUMOCTH K )KMBBIM CHCTEMaM;

YMEHHE BJAJIETh METOJAaMH HAyYHOTO IO3HAHWs B OWOJIOTHH: HAOIIOJCHWE W OIMCAaHHWE YKUBBIX
CHCTEM, IIPOLIECCOB U SBJICHMM, OPraHU3alMs U MPOBEACHUE OUOJIOIHUECKOTO 3KCIIEPUMEHTA, BBIABIKEHUE
TUIOTE3bl, BBISBICHUE 3aBHCHMOCTH MEXIY HCCIEIyeMbIMU BEJIMYMHAMHU, OOBSCHEHHE MOJyYEeHHBIX
pe3yNbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX TOHATUH, TEOpUH M 3aKOHOB, YMEHHE [ejlaTh BBIBOJBI Ha
OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJCNATH CYILIECTBEHHBIEC MPU3HAKU CTPOCHHS OMOJIOTMYECKUX 0OBEKTOB: BUIOB, MOMYJISIUH,
MPOJIYLIEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOTEOIIEHO30B U OSKOCUCTEM, OCOOEHHOCTH MPOLECCOB:
HACJIEICTBEHHOM M3MEHYMBOCTH, €CTECTBEHHOIO OTOOpa, BHA000pa3oBaHUS, MPUCIIOCOOIEHHOCTH
OpraHU3MOB, JIEHCTBUS HKOJIOTUYECKUX (PAKTOPOB HA OPraHMU3Mbl, IIEPEHOCA BEIIECTB U MOTOKA SHEPTUU B
HKOCUCTEMAaX, AHTPOTIOTEHHBIX H3MEHEHHIl B HKOCHCTEMAax CBOEM MECTHOCTH, KPyroBOpOTa BEIIECTB U
OMOTeOXMMHYECKUX IIUKJIOB B Onocdepe;

YMEHHE PUMEHSAThH NOJyYCHHbIE 3HAHUS JUI1 00bSICHEHUSI OMOJOTHYECKUX MPOLECCOB U SBJICHUH, IS
MPUHATHS MPAKTUYECKUX PEIICHUN B MOBCEAHEBHOW JKMU3HU C LI€JbI0 oOecredeHrs Oe30MacHOCTH CBOETO
3JI0POBbSI U 37I0POBbSI OKPYXKAIOIIMX JIIOJIEH, COONIIO/IEHUS HOPM TPaMOTHOTO TMOBEACHUS B OKpPYKarollen
MIPUPOIHON cpezie, MOHUMaHUe HEOOXOAUMOCTH HMCIIOJIb30BAHMS JOCTHKEHUI COBPEMEHHOI OMOJIOTHUN st
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

YMEHHE pelIaTh 3JeMEHTapHble OMOJIOTHMYECKHUEe 3aJayd, COCTABIISITH CXEMbI MEPEHOCa BEIIECTB U
SHEPruM B dKocucTeMax (Lenu MUTaHus);

YMEHHE BBINIOJHATH JIaOOpaTOpHbIE M IMpakTH4eckue paboThl, cOONIOIaTh MpaBuUiia MpU paboTe C
y4eOHBIM U JTa0OpaTOPHBIM 000PYIOBaHUEM;

YMEHHE KPUTHYECKHU OIICHUBATh M MHTEPIPETUPOBATH WH(GOPMAILUIO OHOJIOTHYECKOTO COICpKaHUS,
BKJIIOUAIONIYIO TICEBJOHAYYHBIE 3HAHUS M3 Pa3UYHBIX HCTOYHUKOB (CpeIcTBa MaccoBOW HH(OpMAIIHH,
Hay4YHO-TIOMYJISIPHBIE MaTepuabl), paCCMaTPUBATh II100AbHBIE IKOJIOTUYECKUE TTPOOIEMbI COBPEMEHHOCTH,
(hopMHPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HUIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbBIE MHUCHMEHHBIE M YCTHBIE COOOIIEHUs, 0000mas OHOIOTHYECKYIO
MH(OPMAIIUIO U3 HECKOIBKUX UCTOYHHUKOB, TPAMOTHO HMCIIOIH30BaTh MOHATHIHBIN ammapaTr OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
Ne n/m f::g;?;ﬁ:::me PALCIOB M TEM Beero Konrtpoabubie | IlpakTnueckue f)lép;g)cﬂ)ll::;lgbﬂme
padoTsbI padoThI pecypebi
: Buonora kak HayKs 2 05 | hipsiimedsoo 7416292
2 JKuBbIe CUCTEMBI I X OpPraHu3aIus 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41c292
3 XUMUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmorexa IOK
https://m.edsoo.ru/7f41c292
4 KusaeneaTeabHOCTh KIIETKHU 6 bubmorexa LIOK
https://m.edsoo.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOI MU https://m.edsoo.ru/7f41c292
8 PezepBHoe Bpems 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 0 4
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
Koun4yecTBo 4yacos
DJIeKTpOoHHbIE U (POBLIE
No - |= ~ | MHara
Tema ypoxka S L, 2 E o 3 odpa3oBaTejibHbIE

n/n e &Sk |2 5§ B | u3yyeHusn

[ = é S | ¥ o pecypchl

g SEi¢ Bz

5 2R e REFa

L | paboraNe ] dlenomsonarne parmmmm wéroros mpn 1 05 uGmnoresa LIOK
p § . pasi AIOB P ' 12.09.2023 |  https://m.eds00.ru/863e6122
M3y4YEHUN OMOJIOTHYECKUX 0OHEKTOBY

2 Bbuonornveckue cucTeMbl, TIPOIECCH M HX H3yYCHUE 1 bubmorexa [TOK

’ 19.09.2023 | https://m.eds00.ru/863e6564

3 XHWMHUYECKUH COCTaB KIETKH. Boa 1 MuHepasibHbIe 1 bubnuoreka [IOK
coum 26.09.2023 | https://m.edso0.ru/863e674e

bu6mmoreka [IOK

4 beami. Coctas u crpoetne Genko L 03.10.2023 | _https://m.eds0o.ru/863e6b72
depMeHTBI — OHOJIOTUYECKHE KaTaTN3aTOPHI.

5 JlaGopaTtopnast pabora Ne 1 «M3yueHue KataquTHIECKON 1 05 bubmuorexa [JOK
AKTHBHOCTH (pepMEHTOB (Ha MPUMEPE aMUIIa3bl HIIH ' 10.10.2023 | https://m.edso0.ru/863e6b72
KaTaJias3bl)»

bu6mmoreka [JOK
6 buosorus B cuctemMe HayK 1 https://m.edso0.ru/863e6122
05.09.2023 https://m.edsoo.ru/863e632a

bubmuoreka [JOK

! YroenozL, i L 17.10.2023 | https://m.eds00.ru/863e6870

bubmuoreka [JOK

8 Hywientiossie kiciorsl. AT® . 17.10.2023 | https://m.eds00.ru/863e6d5c

9 Uctopus u metoap! nzyuenus kinetku. Knetounas 1 bubnuoreka [JOK
TeopHus 24.10.2023 | https://m.edso0.ru/863e6e88

10 Kietka xak 1eiaocTHas )KUBas CHCTEMA 1 07.11.2023

11 Crpoenue sykapuoTHuecKoi kieTku. JlabopatopHas 1 0.5 bubnuoreka [IOK
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pabota Ne 2 «/3ydeHue CTPOCHHUS KICTOK PACTCHUM, 14.11.2023 | https://m.edso0.ru/863e6ff0
’KHBOTHBIX, TPHOOB U OaKTepHid 10 MUKPOCKOTIOM Ha https://m.edso0.ru/863e716c
TOTOBBIX MUKPOIIPETapaTax U UX ONMCAHHUE)»

bubmmorexa [{OK

12 OOMEH BEIECTB Wil META00MH3M 21.11.2023 | https://m.edso0.ru/863e766¢

bubnuorexa [JOK

13 PorocuTes. XemocHHTe3 28.11.2023 https://m.edsc%.ru/863e7c98

. bubnuoreka [JOK

14 DHepreTueckuii 0omen 05.12.2023 | https://m.edsoo.ru/863e7aae
JKuzHeHHbIN HUKI KIeTKU. Jlenenne kietku. MuTos.

15 JlabopaTtopHnast pabota Ne 3 «HaGmronenne MuTo3a B 05 bubnuorexa [JOK
KJIETKaX KOHYMKA KOPEIKa JIyKa Ha TOTOBBIX ' 12.12.2023 |  https://m.edso00.ru/863e7dc4
MHUKPOTIpEIiapaTax»

16 buocunTes 6enka. Peakiius MaTpuyHOTO CHHTE3a bubmuorexa LIOK

' 19.12.2023 | https://m.eds00.ru/863e796e
bu6mmoreka [IOK

17 Tpancasus — Guocies Geika 26.12.2023 https://m.eds0o.ru/863e796¢

18 Hexnerounsie GopMbI )KU3HU — BHPYCHI bubmorexa [TOK

16.01.2024 | https://m.eds00.ru/863e7540
bu6mmoreka [JOK

19 ®DopMbI pa3MHOKCHHSI OPraHU3MOB 93.01.2024 https://m.edsoo0.ru/863e81b6

T https://m.edsoo.ru/863e831e
. bu6mmoreka [JOK

20 Meiios 30.01.2024 | https://m.eds00.ru/863e7f4a
OO0pa3zoBaHKe ¥ pa3BUTHE MOJOBBIX KIETOK.

21 OmnonotBopenue. JlabopatopHas padota Ne 4 05 bubnnoreka [JOK
«M3yueHne CTPOCHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX ' 06.02.2024 | https://m.edsoo.ru/863e81b6
MUKpOITperapaTaxj

22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB bubmorexa HOK

13.02.2024 |  https://m.eds00.ru/863e8436

23 I'eneTnka — HayKka O HaCJIEACTBEHHOCTH U bubnuorexa [IOK

W3MEHUYHUBOCTH 20.02.2024 | https://m.edso0.ru/863e86f2
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24 3aKOHOMEPHOCTH HACIEOBaHUs TPU3HAKOB. 1 bubmmoreka [JOK
MoHOTHOPUIHOE CKPEIIMBAHKE 27.02.2024 | https://m.eds00.ru/863e8878

o5 JurubpunHoe CKpenuBaHue. 3aKOH HE3aBUCUMOTO 1 bubnuorexa [JOK
HACJICIOBAHUS TPU3HAKOB 05.03.2024 | https://m.edsoo.ru/863e89a4
CueruieHHOE HaclieZJoBaHUE MTPU3HAKOB. JIJabopaTopHast

26 pabota Ne 5 «3ydenue pe3ynbTaToB MOHOTHOPHUIHOTO 1 05 bubnuorexa [JOK
U TUTHOPHUTHOTO CKPELIMBAHUS Y APO30(HIIBI HA ' 12.03.2024 |  https://m.eds00.ru/863e8c60
TOTOBBIX MUKPOIIpENapaTax»

27 I'enetnka nona. HacnenoBanue Npu3HAKOB, CLETUIEHHBIX 1 bubnnorexa [JOK
C MOJIOM 19.03.2024 | https://m.eds00.ru/863e8c60
HN3menunBocTh. HeHacaeaCTBEHHAsS H3MEHUYHUBOCTD.

28 JlabopaTtopnast pabota Ne 6. M3yuenue 1 05 bubmuorexa [JOK
MOTU(PHUKAITUOHHO N W3MEHUUBOCTH, IIOCTPOCHUE ' 02.04.2024 | https://m.edsoo.ru/863e8efe
BAPHUALIMOHHOTO Psifia U BapUALMOHHOW KPUBOW»

| s mvermworn Tibepaopmapiiors | os oo 10K

o ' 09.04.2024 | https://m.edsoo.ru/863e8efe
MHUKpOTpernaparax»
30 I'eneruka yenoBeka 1 bubmorexa [TOK
16.04.2024 | https://m.eds00.ru/863e8d78

31 PesepBubIit ypok. O6001IEHNE TIO TEME 1
«HacnencTBeHHOCTh U UI3MEHYMBOCTH OPTaHU3MOB)Y 23.04.2024

32 Cenekuus Kak HayKa M TIpoIiecc 1 Brbmiorexa LOK

30.04.2024 | https://m.edso0.ru/863e9214

33 MeTo1bl ¥ JOCTUKEHHUS CEJICKIIUU PACTEHUN U 1 bubnnoreka [JOK
’KUBOTHBIX 07.05.2024 | https://m.edsoo0.ru/863e9214

34 buoTtexHoorus Kak oTpacib MpOU3BOJICTBA 1 bubmorexa [IOK

21.05.2024 | https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4
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