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MNOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke TmporpaMMbl 1O OHOJIOTHH TEOPETHYECKYID OCHOBY IS
OTIpEJICIICHHS TOAX00B K (hOPMHUPOBAHUIO COACPKAHUS y4eOHOTO TpeaMeTa
«buosoruss»  coctaBWiIM:  KoHUenTyaibHble mosioxkenuss @dIoC COO o
B3aMMOOOYCIIOBJIEHHOCTH 1I€JIeH, COJepKaHusl, pe3yJIbTaTOB 0OYYeHUS U TPEOOBAHMI
K YPOBHIO TOATOTOBKH BBIMTYCKHUKOB, TIOJIOKEHHSI 00 OOIIMX IENSAX W MPUHITUTIAX,
XapakTepU3ylolUX COBPEMEHHOE  COCTOSHUE CHUCTEMbl CpPEJHEro  OOIIero
oOpaszoBanuss B Poccuiickoit ®enmeparuu, a TakKe TMOJOXKECHHS O CIEIUPUKe
Ovonoruy, e¢ 3HAUYEHWU B TO3HAHUM JKUBOM mpupoabl U  obecreueHuu
CYILIECTBOBAaHMs yejoBedeckoro oobmiectBa. CoriacHO Ha3BaHHBIM IOJIOXKEHUSM,
OIpe/eIeHbl OCHOBHBIE (DYHKIIMH TPOTrPaMMBbI IO OMOJIOTHH U €€ CTPYKTYpA.
[Iporpamma mo OuoOJIOTMM AACT MOPEACTABICHUE O IMeNsiX, 00 o0Iiei crpareruu
0oOy4eHHs, BOCIUTAHUS U PA3BUTHSI 00YUYaIOIIUXCS CPEACTBAMHM Y4€OHOIO MpeaMeTa
«buonorus», onpenenseT 00s3aTeIbHOE MPEIMETHOE COJIEPKAHUE, €r0 CTPYKTYPY,
pacrpeqieieHde 10 pas3fenaM M TeMaM, PEKOMEHIYEMYIO IMOCIEI0BATEIbHOCTD
U3Y4YeHHUs y4eOHOTO Marepuana C Y4EeTOM MEXIPEAMETHBIX U BHYTPHUIIPEIMETHBIX
CBSI3€i, JIOTMKU OOpa3oBaTEIbHOTO MpOIlecca, BO3PACTHBIX  OCOOEHHOCTEH
o0yyJarommxcs.
B mporpamme mo OMOJIOTMM TaKXe YYUTHIBAIOTCA TPEOOBAaHMSI K TUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM M TPEAMETHBIM pe3ysibTartaM OOy4YeHUs B
(GhopMUPOBAaHUM OCHOBHBIX BHJIOB yU€OHO-TIO3HABATEIBLHOW JESITEIBHOCTH/YICOHBIX
JNEeUCTBUN 00YUaIOIINXCS IO OCBOCHUIO COJIEPKaHUS OMOJIOTUYECKOTO 00pa30oBaHuUs.
B nporpamme no 6uonorun (10—11 xnaccel, 6a30BbIil ypOBEHb) pean30BaH MPUHIUI
MPEEMCTBEHHOCTH B U3YYE€HUM OMOJIOTHH, Oiarojapsi ueMy B HEW MPOCMATpUBAETCS
HaIPaBJICHHOCTh HAa Pa3BUTHE 3HAHUH, CBA3AHHBIX ¢ (OPMUPOBAHUEM €CTECTBEHHO-
HAay4YHOTO MHPOBO33PEHHS, LEHHOCTHBIX OPUEHTALMI JUYHOCTH, HKOJOTHUUYECKOTO
MBIIIUICHUS, IPEJICTABICHUN O 3JJ0pOBOM 00pase >KU3HU U OEPEKHBIM OTHOIIIEHUEM K
OKpyxarmied  npupogHoud  cpepe.  [loatomy  Hapsgy ¢ = M3yYECHHEM
00IIEONOTIOTUYECKUX TEOPU, a TAKXKE 3HAHUM O CTPOCHUU KUBBIX CHCTEM Pa3HOTO
paHra ¥ CYUIHOCTH OCHOBHBIX MPOTEKAIONIMX B HUX IMPOLECCOB B MPOTpaMMe IO
OWoNOoTMM  YJENeHO BHUMAHHME HCIOJb30BAHUIO  TIOJYYCHHBIX 3HAHUN B
MOBCEIHEBHON O KM3HM JJI1 pElIeHUs TMPUKIAJAHBIX 3aJad, B TOM YHUCIE:
npodUIaKTUKA HACJIEICTBEHHBIX 3a00JI€BAaHUM YEJIOBEKA, MEIUKO- T€HETHYECKOIO
KOHCYJIbTUPOBAHUA, 000CHOBaHUS AKOJIOTHYECKHU
11€JIECO00Pa3HOTO TOBEJACHUSI B OKPYXAIOIIEH MPUPOTHON Cpele, aHaau3a BIHSHUS
XO3IMCTBEHHOMU JIESITEILHOCTH YeJI0BEKa HA COCTOSIHUE TTPUPOIHBIX HUCKYCCTBEHHBIX
PKOCHUCTEM. YCWICHHME BHHUMAaHUS K TIPUKIAIHONW HAIPaBICHHOCTH Y4eOHOIo
npeamera «buosnorus» NpoauKTOBaHO HEOOXOIUMOCTHhIO 00ECIICUCHUS



YCIIOBUM JJIi peuIeHUs] OJHOW M3 aKTyalbHBIX 33/1a4 IIKOJBHOTO OMOJIOTHUYECKOIrO
oOpa3oBaHus, KOTOpas Mpeanoaaraet (GOpMUPOBAHKE y 00YUAIOMIUXCS CTIOCOOHOCTH
aJanTUPOBATHCS K U3MEHEHHSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.
buonorust Ha ypoBHe cpeaHero ooiero oopa3oBanus 3aHUMAaeT BaxkHoe MecTo. OHa
obecrieunBaeT (HOPMUPOBAHKE Y OOYJAIONTUXCS TPEICTABIICHUI O HAYYHOW KapTHHE
MHUpa, pacumupsieT U o000IIaeT 3HaHUSA O JKUBOM NHPUPOJE, €¢ OTIMYUTEIIbHBIX
MpU3HaKaX — YPOBHEBOW OpraHU3allUU U IBOJIIOIUH, CO3AACT YCIOBUSA IJIs: MO3HAHUS
3aKOHOB KMBOM MPUPOIbI, POopMUpOBaHUS PYHKIIMOHAIBHONW TPaMOTHOCTH, HaBBIKOB
3I0pPOBOTO M 6€30IMacHOr0 00pa3a KU3HHU, SKOJIOTUIECKOTO MBIIICHUS, IIEHHOCTHOTO
OTHOIILICHUS K )KUBOU MPUPOJE U YEIOBEKY.

bonbioe 3HaueHue OWMOJOTHS MMEET TaKXKe [JIl PEUICHUs BOCHUTATEIbHBIX H
pa3BHUBAIOIIMX 3a/1a4 CPEIHEro o0Iero o0pa3zoBaHus, COLUATN3ALUN 00YYarOIUXCS.
N3yuyenue OuoI0rNu obecrieunBaeT yCIOBUS TUISt dbopmupoBaHUS
WHTEJJICKTYaJbHBIX, =~ KOMMYHUKAIMOHHBIX U  WH(DOPMAIIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CIHOCOOCTBYET HHTErpaluyd OHOJOTHMYECKUX 3HAHUU C
MPEACTABICHUSIMU U3 APYTHX YYEOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKHU, XUMUH U
reorpaduu. Ha3BaHHbIE MOJOXKEHUS O MpeTHA3HAYCHUU YUEOHOTO TpeaIMeTa
«buosiorusi» COCTaBWJIM OCHOBY [UISl OIpEAENIEHHs NOAXOJ0B K OTOOpy U
CTPYKTYPUPOBAHHIO €TI0 COJIECPKAHUS, IPEICTABIIEHHOIO B IPOrpaMMe 10 OHOJIOTHUH.
OT6op coxepkanusi ydeOHoro mnpenmera «buosorusi» Ha 0a30BOM ypOBHE
OCYHIECTBJICH C MO3UUUN KyJIbTypOCOOOPAa3HOTO IMOAXOAAd, B COOTBETCTBHUM C
KOTOPBIM 00ydYaromuecss JOJDKHBI OCBOWTH 3HAHMS W yMEHUS, 3HAUWMBIE IS
dbopmupoBaHus 001IEH KyJIbTYPBhI, OPELISIONINE aJIeKBAaTHOE MOBEICHNUE YeIOBEKa
B OKpY’XXalollle MpUPOJHON cpejqe, BOCTPEOOBaHHBIE B TMOBCEIHEBHOM >XU3HU U
MpaKTUYECKON AesTenbHOCTH. Ocoboe MeCTO B ATOM CUCTEME 3HAaHWW 3aHUMAIOT
DJIEMEHTBl  COJEpXaHUsS, KOTOpbIE CIy)XaT OCHOBOM it  (OpMHUPOBAHMS
IIPEJICTABJICHUN O COBPEMEHHOMN €CTECTBEHHO-HAYYHOU KAPTUHE MUPA U LIEHHOCTHBIX
OpUEHTAIlMAX  JIMYHOCTH, CIOCOOCTBYIOIIMX TyMaHH3allUd  OHOJIOTHYECKOTO
oOpa3zoBaHusl.

CTpyKTypupOBaHUE colepKaHUsl y4eOHOro MaTepuaia B MporpaMMe Mo OHOJOruu
OCYIIIECTBJICHO C YYE€TOM MPUOPUTETHOIO 3HAYCHUSI 3HAHUN 00 OTIUYUTEIBHBIX
OCOOEHHOCTSIX JKMBOW TPHUPOJABI, O ¢ YPOBHEBOW OpraHU3alMK W JBOJIONUH. B
COOTBETCTBUHM C 3TUM B CTPYKType ydeOHOTO mpeameTra «buosorus» BbIIEIEHBI
CIIeIyIOLIUE coepk aTeybHble JUHUU: «buonorus kak Hayka. MeTolbl Hay4HOTO
no3HaHus», «Kierka kak Ouonornueckas cucrema», «OpraHusm Kak



Oononornyeckas cuctemay, «CucrtemMa W MHOT0O0Opasue OPTraHUYECKOTO MHUPAY,
«OBOJIOLUS KUBOU MPUPOABD», « IKOCUCTEMBI U IPUCYIIIAE UM 3aKOHOMEPHOCTH.
[enps uzyuenus yue6Horo npeamera «buosiorus» Ha 6a30BOM YpOBHE — OBJIAJICHUE
OOyYarOIIMMHUCST  3HAHUSAMH O  CTPYKTYPHO-(DYHKITMOHAIBHOMN
OpraHu3aluu KUBBIX CHCTEM Pa3HOTO paHra W MNpuoOpeTeHne yMEHUU
WCITOJIB30BaTh ATH 3HAHUS MJII TPAMOTHBIX JEHCTBUN B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOBI U PEIICHUS PA3IMYHBIX )KU3HEHHBIX TTPOOJIEM.
Joctkenue 1enu u3ydeHus yueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE
00ecreunBaeTCs PEeIICHUEM CIIEAYIOMNX 3a4au:
OCBOCHHE OOYYAIOIIMMUCS CUCTEMbI 3HAHUW O OMOJOTHMYECKUX TEOPHUSX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THIIOTE3aX, MpaBUjIaxX, CIYKAaUX OCHOBOM Ui
dbopMupOBaHUs MPEICTABICHUNH O €CTECTBEHHO-HAYYHON KapTUHE MHUpa, O METOJax
HAyYHOTO TO3HAHUS, CTPOCHUU, MHOTOOOpa3sUU M OCOOEHHOCTSX MKUBBIX CHCTEM
pa3HOTO ypOBHS OPraHU3alMM, BBIJAIOMIUXCSA OTKPBITHSX MW COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,
dbopmupoBaHue y OOYyYalOIIMXCS  IMO3HABATENbHBIX, HMHTEIUICKTyalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B MpOIECCE aHalu3a JaHHBIX O MYyTSIX pa3BUTUA B
OMOJIOTUY HAy4YHBIX B3TJISJI0B, UACH U MOJXO0/I0B K U3YUEHUIO KUBBIX CUCTEMPA3HOTO
YPOBHSI OpraHU3allly;
CTaHOBJICHHE Yy OOydarouuxcst oOmenl KynbTyphbl, (YHKIHOHAIBHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHHU OOBSACHATH W OIEHUBAThH SIBIICHHUS OKPYXKAIOLIETO MHUpa KUBOU
MPUPObI HA OCHOBAHUY 3HAHUN U OTBITA, TTOJYYCHHBIX TIPU U3yUYCHUH OUOJIOTHH;
dbopmupoBaHue y  OOyYalOImIMXCA  yYMEHHH  WIIIOCTPUPOBATH  3HAUYCHHE
OMOJOTUYECKUX 3HAHMM B TMPAKTHYECKOM JEATETLHOCTH YEJOBEKa, Pa3BUTHUH
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTUH;
BOCIHUTaHUE YOEKICHHOCTH B BO3MOXXHOCTH TTO3HAHUS YEJIOBEKOM KUBOW MPUPOIBI,
HEO0OXOIMMOCTA OEPEKHOTO OTHOIIEHUS K HEH, COOJIIOJCHUS] dTUYECKUX HOPM TIPH
MIPOBEICHUH OMOJIOTUYECKUX UCCIICIOBAHUM;
OCO3HAHUE IIEHHOCTH OWMOJIOTMUECKUX 3HAHWUW IS  TIOBBIINICHUS  YPOBHS
AKOJIOTUYECKOMN KYIbTYPHI, 1JIs1 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;
NpUMEHEHUE MPUOOPETECHHBIX 3HAHUM M YMEHHI B TOBCEIHEBHOM KU3HU JIJIs1 OLIEHKH
MOCIICICTBUA CBOEM JICSITEIBHOCTH IO OTHOLICHUIO K OKPYXKAIOLIEH cpene,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHME | COOJIOJIeHHEe Mep MNPOPUIAKTUKH
3a00s1eBaHUM.
B cucreme cpennero obmiero obpasoBanusi «buonorus», mzyudaemas Ha 0a30BOM
YpOBHE, SBISIETCS OOS3aTENbHBIM YYEOHBIM TMPEIMETOM, BXOJSAIIUM B COCTaB
npeaMeTHon obnactu «EcTecTBeHHO-HAayYHBIC TTPEAMETHD».



Jns wm3ydeHus Ouonorud Ha 0a30BOM YpOBHE CpPEIHEro oOIero oOpa3oBaHUS
otBoauTCs 34 Jaca (1 yac B Henen0).



COJEPKXAHUE OBYUYEHUA

10 KUIACC

Tema 1. buoJiorusi kak Hayka.

buonoruss kak Hayka. CBsi3b OHOJIOTMM C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMU HayKaMu, (puiiocopuei, 3THKOM, 3CTETUKOM U TMPaBOM.
Ponb Ouonoruu B OpMUPOBAHHM COBPEMEHHOM HAaydyHOW KapTuHBI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

MeTonpl TO3HAHMS KUBOM MpUPOAbl (HAOMIONEHHE, SKCIEPUMEHT, OIKMCAHUE,
U3MepeHue, Kiaccuukaius, MoAeIUPOBaHUE, CTATUCTHYECKas: 00paboTKa JaHHBIX ).
JlemoHncTpanum:

[Toptpersr: Y. lapBun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.
Tabnuibl 1 cxeMbl: «MeTo bl TO3HAHUS KUBOW TTPUPOIBD».

JlaGopaTopHblie U MpaKTHYecKHe padoThI:

[Ipaktnueckass padora Ne 1. «Mcnonb3oBaHue pazIuyHBIX METOJIOB MPU H3YYECHHUH
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. )KuBble cuCcTeMbI M UX OPTraHU3ALMSI.

JKusble cuctembl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus: Ononoruu. OTandue KUBbIX
CHUCTEM OT HEOPTaHUYECKON TTPUPO/IBI.

CaoiicTBa OMocHCTEM M HX pa3zHOooOpa3ue. YPOBHH OpraHHU3alMU OHUOCUCTEM:
MOJICKYJISIPHBIN, KJIETOUYHBIN, TKAHEBBIM, OPraHU3MEHHBIN, MOMYJISAIUOHHO- BUAOBOM,
HKOCUCTEMHBII (OMOT€OLEeHOTUYECKUH ), OnOC(hEpHBI.

JdeMoHCTpaum:

Tabmuibl u cxembl: « OCHOBHBIE TTPU3HAKHU KU3HW», « YPOBHU OPraHU3AI[UUKUBON
PUPOJIBI».

O6opynoBanue: Moaenb Mojekyisl JJHK.

Tema 3. Xumuveckuii cOCTaB U CTPOEHUE KJIETKH.

XUMHUUYECKHM  COCTaB  KJIETKM. XUMHYECKHE  JJIEMEHTBI:  MaKpPOAJIEMEHTHI,
MUKPO3JIEMEHTHI. Bosla 1 MuHEpaibHbIE BEIIECTBA.

DyHKIMU BOJbI 1 MUHEpaAJIbHBIX BELIESCTB B KjeTke. [loanep:kaHue 0CMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHne O€IKOB. AMHUHOKHCIOTBI — MOHOMEpHI OCIIKOB.
HezaMeHnMble M 3aMEHUMbIE aMUHOKHUCIOTHI. AMHUHOKHCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpbl ~ O€TKOBOM  MOJIEKYJbl  (TIEpBUYHAs, BTOpUYHAs, TpPETUYHAS U
YeTBEPTUYHAS CTPYKTYypa). XUMUYECKHE CBOMCTBA OeKkoB. bruonornueckue QyHkimu
OEJIKOB.



depmeHThl — Ouosiornueckue Karanuzaropbl. CTpoeHue (epMeHTa: aKTUBHBIN
HeHTp, cyocTtpatHas crneuuduunocts. Kodepmentsl. Buramubbpl.  OTianuuds
(epMEHTOB OT HEOPTaHUYECKUX KaTaTU3aTOPOB.

VYrneBoasl: MoHocaxapuabl (TJIIOKO3a, pudo3a M J1€30KCUpU003a), Aucaxapujibl
(caxaposa, JlakTo3a) W mHoJMcaxapuabl (Kpaxmall, TJIMKOT€H, IeJUII0I03a).
buonornyeckue GyHKIMH YIIIEBOIOB.

Jlununpr: Tpuraunepuansl, Gochomunuanl, crepouabl. I'uapodunbHo- ruapodhoOHbIC
cBoiicTBa. buonormdeckue ¢yHkuuu aunugoB. CpaBHEHUE YriIeBOAOB, OEIKOB H
JUNUAO0B KaK HCTOYHUKOB SHEPTUU.

Hyxnennoseie kucmorel: JIHK n PHK. Hykneoruasl — MOHOMEpPBI HYKIIEMHOBBIX
kucnot. Crpoenue u pynkunu JJHK. Ctpoenne u ¢pynkiun PHK. Buast PHK. AT®:
CTpoeHue u QyHKIIHH.

[{uTosnorus — Hayka o kierke. KnertouHas teopusi — npuMep B3aUMOJCHCTBUSUIEH U
(akTOB B HAYYHOM IO3HAHUH. METOIbl U3YUEHHUSI KIIETKH.

Knerka kak nemoctHas xkuBasg cucrema. OOuiMe NpU3HAKH KIETOK: 3aMKHYTas
HapykHasg MeMOpaHna, Mmonekyibl JJHK kak renernyeckuid anmapar,cucTremMa CUHTE3a
oenka.

Tunsl KJIETOK: 3yKapuoTHYecKass U mpokapuotrnyeckas. OcoOEHHOCTH CTPOEHUs
NpoKapuoOTHYeCKOM  kieTku.  Kietounas  crenka — Oaktepuil.  CtpoeHue
AYKapHUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHOW U TPUOHOM
KJIETKU.

[IoBEpXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAsl CTEHKA, IJIMKOKAJIUKC, UX
dbynkuuu. [lnasmatudyeckas memOpana, e¢ cBoicTBa u GyHKuuu. [luTomnasma u ee¢
opranoussl. OnHomemOpaHHbie opraHouasl kietku: OIIC, ammapar ['onbmxw,
an30ocombl.  [lomyaBTOHOMHBIE OpPraHOWIbl KIETKH: MHTOXOHJIPUU, I[JIACTUABL.
[Ipoucxoxknenne MUTOXOHIApUM © miactun. Buaslr mmactua. HememOpanubie
OpPTraHOUIbI KJIETKU: puOOCOMBI, KJIIETOUHBIN IIEHTP, HEHTPUOJIN, PECHUUKH, KI'YTUKH.
OyHKIMHA OPraHOMI0B KJIETKU. BrirroueHus.

Anpo — perynaropHelid 1HeHTp kieTku. CrTpoeHue sapa: sAepHas o000JI0YKa,
KapuoIuia3Ma, XpoMaTHH, SIPBIILIKO. XPOMOCOMBI.

TpaHCcnOpT BEIIECTB B KIETKE.

JdeMoHCTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. llneiinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

JlnarpamMmbl: «Pacnpenenenne XMMUYECKUX DJIEMEHTOB B  HEKUBOU
npupoze», «Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B KUBOM MPUPOJIE».

Tabmuubl u cxemsl: «llepuonnueckass Tabivlia XUMHUYECKHUX AJIEMEHTOBY,
«CTpoeHre MOJIEKYJIbl BOJIbI», «bruocunTes 6enkay», «CTpoeHre MOJIEKyIIbl OelKay,
«Ctpoenue pepmentay, «Hyknennossie kuciotel. JJHK», «Ctpoenne MonexyIbt



AT®», «CtpoeHue 3yKapHOTUYECKOH KIETKW», «CTPOECHHUE MKUBOTHOM KIIETKW»,
«CTpoeHue pacTUTeNbHON KIETKH», «CTpOeHUE NPOKAPUOTHUYECKON KIIETKN,
«CTpoeHue sipa KICTKN», « YTIEBOAb», «JIumuapn.

O6opynoBaHue:  CBETOBOM  MHKPOCKON, O0OpyJOBaHHME [JIi  IPOBEICHUS
HAONIOCHUM, W3MEPEHUH, SKCIEPUMEHTOB, MHKpPOIpENnapaTsl pPacTUTECIbHBIX,
’KUBOTHBIX M OaKTepUATbHBIX KJIETOK.

JlaGopaTopHblie U MpaKkTHYecKHe PadoThI:

JlabopaTtopHas padota Ne 1. «/3ydenne karaauTH4ecKoil akTUBHOCTU(HEPMEHTOB (Ha
IpUMEPE AMHJIA3bI WM KaTala3bl)y.

JlabopaTtopHas pabota No 2. «M3yueHue CTpOCHHS KIETOK PacTEHHUH, KUBOTHBIX U
OakTepuii MoJ MUKPOCKOTIOM Ha TOTOBBIX MUKPOIIpENapaTax u X OMUCAHUEY.

Tema 4. 7KuzHeneATeIbHOCTh KJIETKH.

OOmeH BewecTB, WM MeTaboim3M. AccuMuisiuus (IJIaCTUYECKUH OOMEH) H
TUCCUMWISAIMA (PHEpreTuueckuii OoOMEH) — JIB€ CTOPOHBI €IMHOTO Mpolecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHUs BEIIECTB W SHEPrMM B TMOHMMaHUHU
MeTabon3ma.

Tunel oOMmeHa BemiecTB: aBTOTPO(dHBIH U TerepoTpodHblii. Pons depmeHTOB B
OoOMEHE BEILIECTB U MTPEBPAILICHUH SHEPTHH B KIIETKE.

®dotocunte3. CBeroBas u TeMHoBas ¢a3pl (PortocuHTesa. Peakuum Qotocunresa.
OddextuBHoCcTh (hoTOCHMHTE3a. 3HaueHue (HOTOCUHTE3a JUIsl KU3HU Ha 3emle.
Bnusaue ycioBuit cpenbl Ha (OTOCHMHTE3 U CHOCOOBI  MOBBIIIEHUS  €T0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUHU.

XemocuHTe3. XeMOCUHTE3UPYIOIINe OakTepuu. 3HAUCHUE XEMOCHHTE3a JJIsl JKU3HU
Ha 3eMJie.

DHepreTuueckuidi oOMEH B KIJETKe. PaclierieHne BeIIeCTB, BBIICICHUE U
aKKyMYJIMPOBAHHE SHEPIUU B KIIETKE. JTallbl SJHEPreTHYeckoro oOmMmeHa. ['mukonus.
bpoxenue u ero Buabl. KHCIOPOJAHOE OKHCIEHHE, WM KIETOYHOE JIbIXaHUE.
OxucnurensHoe GpocopunrpoBanne. IPGHEKTUBHOCTh IHEPTETUIECKOTO OOMEHA.
Peakiuu matpuuHoro cunres3a. ['enernueckas wmHbopmarus u JHK. Peanuzamms
reHeTudeckol uHpopmaluu B KieTKe. ['eHeTHYeckuid KOA M €ro CBOMCTBA.
Tpanckpuniusi — matpuunblii cuate3 PHK. Tpancnsius — OuocunTte3 Oenka. Jtarbl
TpaHcisiu. KogupoBanue aMuHOKHUCIIOT. Pons pubocom BOMOCHHTE3E OenKa.
Heknerounsie ¢dopmbl xu3Hu — BUpyChl. Mctopusi otkpeitusi BupycoB (. .
WNBanoBckuit). OCOOEHHOCTH CTPOEHMSI W JKM3HEHHOTO IIMKJIA  BHUPYCOB.
bakrepuodaru. bonesnu pacteHuii, )KUBOTHBIX U Y€JIOBEKA, BHI3LIBAEMbBIC BUPYCAMHU.
Bupyc ummynoneduiura yenoseka (BUY) — Bo30yaurens CIIM/la.



OO6patHas TpaHCKpUIIMs,  peBepraza M uHTerpaza. Ilpodunaktuka
pacrpoCTpaHEHUs BUPYCHBIX 3a00JI€BaHUM.

JlemoncTpanum:

[Toptpetsl: H. K. Konbiios, 1. Y. UBanosckuii, K. A. Tumupsses.

Tabmuubl u cxembl: «Tunsl nutanus», «Metadonusm», «MUTOXOHIPUSIY,
«OHepretnyeckuii ooMmen», «Xmoporacty, «Dorocuntes», «Ctpoenue JIHK»,
«Ctpoenune n (GyHKIIMOHUPOBaHUE reHay, «CuHTe3 O6enkay, «[ eHeTnaecKuit Komy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xku3HeHHbIH 1nukia Bupyca CIIN/da,
oaktepuodaray, «Permmukarus JJTHK».

O6opynoBanue: mojnenu-anrumkanuu «Yapoenne JHK u Tpanckpumnimsy»,
«buocunTes 6enka», «CTpoeHue KIeTkm», Mmoiens cTpykrypsl JTHK.

Tema 5. Pa3MHoXeHMe M MHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KieTouHbslil LMK, WIK )KU3HEHHBIN LUK ki1eTku. Matepdasza nu mutos. [Ipoueccsl,
nporekatome B uHTepdaze. Permukauus — peakuus MarpuuHoro cunresa JJHK.
CtpoeHrue XpoMOCOM. XPOMOCOMHBIM HaO0Op — KapuoTull. JIUIUIOMIHBIA U
rariouJHbIA  XPOMOCOMHBIE Habopbl. Xpomatunbl. lluTojormyeckue OCHOBBI
Pa3MHOKEHUS U UHAUBUYAIbHOTO Pa3BUTHS OPraHU3MOB.

Henenune wietkun — muto3. Cragum muto3a. [Iponeccel, NpouCcXoasime Ha pa3HbIX
CTaJusIX MUTO3a. BUONIOTrnYecKuil CMBICT MUTO3a.

[Iporpammupyemas rubeb KIETKH — alomnTo3.

@opMbl pa3MHOXKEHHUSI OPraHU3MOB: Oecroioe u TmojoBoe. Buasl Oecrnosoro
Pa3MHOXXEHUS: JIEICHHE HAJABOE, T[OYKOBAHWE OJHO- M  MHOTOKJIETOYHBIX,
CIOpooOpa30BaHKE, BETeTAaTUBHOE pa3MHOXKeHHE. VCKYyCCTBEHHOE KJIOHHPOBAHUE
OPraHu3MOB, €0 3HAYEHUE JJIsI CEJIEKIIUU.

[TonoBoe pazMHOXKEHHE, €T0 OTJIMYKS OT 0€CII0I0rO.

Meito3. Craguu Meito3za. [Iporiecchl, mpoucxoasime Ha cTaausax meiosa.[loBegeHue
XpoMOcOoM B Meno3e. KpoccuHroBep. brosiorndaeckuii CMbICI U 3HAYCHUE MEHO03a.
["ameTorenes — mpoiiecc 00pa3oBaHMS TMOJOBBIX KJIETOK y JKUBOTHBIX. [losoBbIe
JKeJe3bl: CEMCHHUKU U SUYHUKUA. OOpa30BaHUE U Pa3BUTHE MOJOBBIX KJIETOK — raMeT
(cmepmaTto3ou, SUIEKIETKAa) — criepMaToreHe3 U oporene3. OCoOOEHHOCTU CTPOCHUS
SUIEKJIETOK U criepMaTo3ou10B. OmnoaoTBopenue. [lapreHorenes.

NunuBuayanbHoe pazButue (OHTOreHe3). DMOpHOHAIBHOE pa3BUTHE (IMOPHUOTECHES).
Otanbl SMOPHOHANBLHOTO PA3BUTHS Yy TO3BOHOYHBIX JKUBOTHBIX: JIPOOJICHUE,
racTpyisLus, OpPraHoIeHE3. [TocTaMOpuoHaIbLHOE pa3BUTHE. Tumel
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpsIMOE, HenmpsiMoe (TMYMHOYHOE). Bnusinue



Cpellbl Ha pa3BUTUE OPraHU3MOB, (haKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXK/ICHHBIE
YPOJACTBA.

Poct u pa3zButne pactennii. OHTOreHe3 BETKOBOTO PACTEHUS: CTPOCHUECEMEHH,
CTaJu¥ Pa3BUTHSL.

JdeMoHCTpanuu:

Tabmumet u cxembl:  «@DOpMBI  Pa3MHOKEHHS ~ OpraHU3MOBY,  «J[BolHOe
OIUIOJOTBOPEHUE y IIBETKOBBIX pacTeHWil», «BeretaTuBHOE pa3sMHOXKEHUE
pacteHui», «Jlemenne kietku Oaktepmit», «CTpPOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpomocombly», «Kietounslii 1ukin», «Permukanus JHK», «Mwuto3y,
«Menosz», «lIpsmoe u HempsimMoe pa3BuTHE», «l'amMeToreHe3 y MIIEKONHUTAKOMUX U
yeoBekay, «OCHOBHBIEC CTaIMM OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKpOIpenapaThl «CnepMaro3oupl
MJIEKOMIUTAIOWIETO», «SlillekiieTka MIleKonuTarmero», «KapuoknHes B KieTKax
KOpEIIKa JIyKa», MarHUTHasi MOJeNb-anIuinKanus «/lenenune knetkn», moaens JJHK,
MO/ieJIb MeTa(azHOil XPOMOCOMBI.

JlabopaTopHbIe U MPaAKTHYECKUE PA0OTHI:

JlabopatopHas pabdora Ne 3. «HabGmroneHne MuTOo3a B KJIETKaX KOHYMKA KOpEIIKa
JIyKa Ha TOTOBBIX MUKPOIIPENAPaTaX).

JlabopatopHas pabora Ne 4. «M3yueHue CTpPOEHHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOITIpEnapaTax».

Tema 6. HacjiencTBEeHHOCTh U H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. VcTopusi pa3BUTHS T€HETUKU. POib LUTOIOTMU U
AMOPHOJIOTUHN B CTAHOBJIEHUHU T€HETUKU. BKiaa poccuiickux u 3apyOeKHBIXYyUCHBIX B
pa3BUTHE TEHETUKU. METOJbl TeHEeTUKU (TUOPUI0TIOTHYECKUH, UTOTCHETUUYECKUM,
MOJIEKYJIIpHO-TeHeTHYeCcKkuii). OCHOBHBIE TEHETHYECKHE MOHATHA. | eHeThyeckas
CHUMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKPEIIUBaHUM.

3aKOHOMEPHOCTH HAcCJEJOBAHUS TMPHU3HAKOB, YCTaHOBIECHHbIE [. Menagenem.
MonorubpuHoe CKpeuBaHue. 3aKOH €AUHO0-00pa3usi THOPHUIOB  TEPBOIO
nokoJieHus. [IpaBuno TOMHUHUPOBAHUSA. 3aKOH PACIICIUICHUS IPU3HAKOB. [ mmoresa
YuCTOTHI raMeT. [1oiHOE 1 HenmoIHOe TOMUHUPOBAHUE.

JuruOpugHoe CKpenmBaHue. 3aKOH HE3aBHUCHUMOTO HACIEAOBAHHUS IPU3HAKOB.
[{uToreHeTnueckre OCHOBBI JAUTUOPHIHOTO  CKPEIIMBAHUS. AHAIM3UPYIOIIEe
cKpemuBanue. Vcronp30BaHUE aHAUIM3UPYIOLIETO CKPELIMBAHUSA U1l OINPEICIICHUS
TeHOTHUIIa 0COOH.

CueryieHHOe HacienoBaHve mpu3HakoB. Pabora T. Moprana mno cuenjieHHOMY
HAaCJIeIOBAaHUIO TeHOB. Hapylenue cuerieHus reHOB B pe3yJibTaTe KPOCCUHTOBEPA.
XpOMOCOMHasl TEOpHs HACIEICTBEHHOCTH. [ €eHETUUECKHE KapThI.



['eHeTnka mona. XpOMOCOMHOE ONpENEICHHE Iona. AyTOCOMBI M  IIOJOBBIE
XpOMOCOMBI. ['OoMorameTHele u TreTeporaMeTHbie opranu3mbl. HacnegoBanue
MIPU3HAKOB, CLETJIEHHBIX C MOJIOM.
N3MeHunBOCTh. BUbl M3MEHUMBOCTU: HEHACIEICTBEHHAs W HACIEACTBEHHAas. Poiib
Cpellbl B HEHACJEACTBEHHON H3MEHUYMBOCTU. XapaKTEPUCTUKA MOIU(PUKATUOHHOU
W3MEHYMBOCTU. BapuanmoHHbI psn W BapuanvoHHas Kpubas. Hopma peakuumn
npu3Haka. KonudecTBEHHbIE M KAUE€CTBEHHBIE MPU3HAKKM M UX HOPMaA PEaKIUU.
CpoiicTBa MOIU(UKAITMOHHONW U3MEHUYUBOCTH.
HacnencrBennas, Wi  TE€HOTUIIMYECKas, M3MEHUYMBOCTh.  KomOuHaTHBHas
U3MEHYMBOCTh. Melo3 H MOJOBOM MpoHecC — OCHOBA KOMOHMHATHBHOM
W3MEHUYMBOCTU. MyTalMoHHass W3MEHUYMBOCTh. Kiaccuduxanus myTtanuil: reHHble,
XpPOMOCOMHBIE, TeHOMHbIE. YacToTa W MpUYMHBI MyTanuid. MyTtareHHbsie (hakTophbI.
3aKOH rOMOJIOTMYECKUX PSAOB B HACIEACTBEHHOU n3MeHunBoctr H. . BaBunosa.
BresnepHas HacienCTBEHHOCTh U U3MEHYUBOCTb.
I'enernka uvenoBeka. Kapuorun yenoBeka. OCHOBHBIE METOJbl TEHETUKHA YEJIOBEKA:
reHEaJJOrMYECKUM, OJIM3HEIIOBEIH, LIMTOTEHETUYECKUM, OMOXMMUYECKHH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemenHoe ONIPENIEIICHNE TEHOTHUIA!
MMOJJHOTEHOMHOE CEKBEHUPOBAHHWE, TE€HOTUIMPOBAHHUE, B TOM YHUCIE C MOMOIIBIO
[111P-ananu3a. HacnencTBeHHble 3a001€BaHus YelIOBEKA: T€HHBIE OO0JIE3HH, OOJIC3HH
Cc HACJIEICTBEHHOMN IIPEIPACIIOIOKEHHOCTBHIO, XPOMOCOMHBIE 00JIe3HU.
Comarnueckue © TeHepaTUBHble MyTanud. CTBOJIOBbIE KIETKH. [IpwHIUIIBL
3I0pPOBOTO 00pa3a >KW3HU, JTUATHOCTUKH, MPO(PUIAKTUKU U JICYECHUS TCHETHUYECKUX
Oosie3Hel. MeauKo-TeHeTUYeCKOEe KOHCYJbTHUPOBaHUE. 3HAUYCHUE MEIUIIMHCKOMN
TeHETHKHU B IPEIOTBPAIICHUH U JICUCHUH TeHETUYECKUX 3a00JIEBaHUI YeI0OBEKa.
JdeMoHCTpauu:
[Toptpersr: I'. Menaens, T. Mopran, I'. ne ®puz, C. C. UYerBepukon, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.
Tabmuubr u cxembl: «MOHOTMOPHUIIHOE CKpEIIMBAHUE M €ro IUTOTCHETHYecKas
OCHOBa», «3aKOH PAaCUICIUICHUSI U €r0 IUTOTCHETUYECKass OCHOBA», «3aKOH YHCTOTHI
rameT», «JlurudpugHoe ckpeumBaHue,

«I{uromornyeckue OCHOBBI  JIUTUOPHIHOTO CKpemuBanus»,  «Menosy,

«B3aumoaencTBUE aJUIEIbHBIX TEHOBY, «l'eHeTnueckne KapThl PACTCHUH,
JKUBOTHBIX M 4esnoBeka», «['eHeTwka moJsia», «3aKOHOMEPHOCTH HACIEIOBaHUS,
CUCIUICHHOTO ¢ mojioM», «KapuoTumel 4enoBeKa U KUBOTHBIX», «Buasl
U3MEHUYMBOCTH», «MoaudukaronHas HW3MEHYUBOCThY», «HacnemoBanme pe3syc-
daktopay, «I'eHeTuka rpynn KpoBu», « MyTarimoHHast U3MEHUYUBOCTHY.

O6opynoBanue: Mojenu-anmiIukanun «MOHOTHOPUIHOE CKpEUTUBAHUE,
«Hemonmunoe momuHupoBanue», «JurnbpumHoe ckpemmBanue», «llepexpect



XpOMOCOM», MUKPOCKOI W MHKporpenapar «/pozoduna» (Hopma, myTtaruudopmsl
KPBUIBEB U OKPACKHU Tela), repbapuii «['opox moceBHOM».

JlabopaTopHble U MpaKTH4YeCKHe padoThI:

JlabopaTtopHas pabdora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTUOPUAHOIO U
JTUTUOPUTHOTO CKPEUTUBAHUS Y IPO30(HIIbI Ha TOTOBBIX MUKpPOIIpENapaTaxy.
JlabopaTtopHas padota Ne 6. «M3ydyenne MoaupuKalMOHHON N3MEHUYNBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PS/Ia U BApUALMOHHON KPUBOW».

JlaGopatopHasi pabotra Ne 7. «AHanu3 MyTauui y Ipo30(uisl Ha TOTOBBIX
MUKpOIpenapaTaxy.

[IpakTueckas padora Ne 2. «CocraBieHue M aHajIu3 POJAOCIOBHBIX
YEJIOBEKaY.

Tema /. Cenexuusi oprann3MoB. OCHOBBI O0HOTEXHOJIOTHH.

Cenekuus Kak HayKa U Mporiecc. 3apoKIeHUE CEIEKIUU U JoMecTuKanus. Yuenue H.
W. BaBwioBa 0 1EHTpax MPOUCXOXKJICHUS U MHOIrooOpasusi KyJbTYpPHBIX pPacTCHUH.
L{eHTpbI IPOUCXOXKICHUS TOMAITHUX KUBOTHBIX. COPT, MOPOJIa, IITAMM.
CoBpeMEHHbIE METO/Bl CeNeKIMU. MaccoBbIi M WHAMBUAYAJIbHBI OTOOpHl B
CEJEKIIMM pPACTEeHMA W KUBOTHBIX. OIlEHKa DJKCcTepbepa. bIM3KOpPOACTBEHHOE
CKpelnBaHue — HHOpuauMHr. Ywucras nuHusA. CKpellMBaHUWE YHUCTBIX JIMHUIL.
['erepo3uc, win rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHUE — AyTOPUIMHI.
OtpaneHHas rubpuauzanus U e¢ ycnexu. CKycCTBEHHBIM MyTareHe3 W IOJIyYeHHE
NOJIUTIONIOB. JIOCTHIKEHHUS CENTEKIIMU PAaCTEHU, dKUBOTHBIX U MUKPOOPTaHU3MOB.
broTrexHoIOrus Kak OTpacib MPOM3BOJACTBA. ['€HHAs MH)KEHepus. ODTalbl CO3AAHUS
pexomOuHanTHo JIHK wu TpancrenHeix opranusmoB. KierouHas WHXKEHEpUSI.
Knerounsie KynbTypbl. MUKpPOKIOHAIBHOE Pa3sMHOXKEHUE pacTeHuid. KiloHMpoBaHue
BBICOKOMNPOAYKTUBHBIX CEJIbCKOXO3SIICTBEHHBIX OpPraHU3MOB. OJKOJOTUYECKHE U
stndeckue npoodiemsl. MO — reHeTnueckn MOAN(PUIMPOBAHHBIE OPTaHU3MBI.
JemoHcTpanuu:

[Toptpetsr: H. M. BaBunos, 1. B. Muuypun, I'. /1. Kapnieuenko, M. @.11BaHOB.
Tabnunp! 1 cxembl: kapTa «L{eHTpbl TPOUCXOXKIEHUS U MHOTOOOPAa3usl KyJIbTYpPHBIX
pactennii», «llopompl gomamHuUX >KUBOTHBIX», «COpTa KyJIbTYPHBIX PacTEHUW,
«OTtnanennas rudpuauzamnus», «Padotel akagemrka M. @. liBaHoBay,
«Ilomumnongus», «OOBEKTHl OMOTeXHOJNOTHHY, «KJIETOUHbIE KYyJIbTYpHl U
KJIOHUpOBaHKE», «KOHCTpynpOoBaHUE U IEPEHOC T€HOB, XPOMOCOMY.

O6opynoBaHue: MYJISDKH TJIOI0B U KOPHEIUIOAOB TUKUX (POPM U KYJIBTYPHBIX COPTOB
pactenunii, repoapuii «CeabCKOX03IHCTBEHHBIC PACTCHUS.



JlabopaTopHble U MPaKTH4YeCKHe padoThI:

Okckypcust «OCHOBHBIE METO/IBI M IOCTHXKEHUS CENEKIUN PaCTEHUI U )KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, MJIEMEHHYI0 (epMy, COPTOUCIBITATENIBHBIN YYacTOK, B
TEIJIMYHOE XO035MCTBO, JIJA0OPATOPHIO arpOYHUBEPCUTETA UM HAYYHOTO LEHTPA)».

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JIMYHOCTHBIX PE3YJIbTAaTOB OCBOCHHS MNpeamera «buosiorus»
BBIJICJICHBI CIICYIONINE COCTABJIAIONINE: OCO3HAHUE OOYYaIOIIMMHUCS POCCHUUCKOM
rpakIaHCKON UJACHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH
U CaMOOIPEACIICHUI0, HaJW4YhMe MOTHUBAlMM K OOyYeHHUIO  OWOJIOTHH,
[[eJICHANPABJICHHOE PAa3BUTHE BHYTPEHHHUX YOEXKICHHM JIMYHOCTH HA OCHOBE
KJIFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TPAIULUNA Pa3BUTHS OHOJIOTUYECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B CBOEHU
JEATEIIBHOCTH 1I€HHOCTHO-CMBICJIIOBBIMH  YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HaJIMYME HSKOJOTHYECKOrO0 IMPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh IIEJIU U CTPOUTD KUZHEHHBIC TITAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHHS IpeameTa «bHOJOTHs TOCTUTAIOTCS B
€IUHCTBE YYEOHOM M BOCHUTATEIHLHON JESATEILHOCTH B COOTBETCTBUH C
TPAIUIIMOHHBIMUA POCCUHUCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUECKUMHU U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHSATHIMUA B OOIIECTBE IMpaBWIAMH U HOPMaMH
MOBEJCHUSI U CIOCOOCTBYIOT TIpoIlecCaM CaMOIO3HAHUS, CaMOBOCIIUTAHUS W
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEW TMO3UUUU JIMYHOCTH, MATPUOTU3MA,
YBOKEHUS K 3aKOHY W MPABOMOPSAJIKY, YEJIIOBEKY TPYyJla U CTaplIeMy MOKOJICHHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIICHHS K KYJIbTYPHOMY HACIECIUIO0 U
TPAAULMSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon dexpepanuu, MpUPOIE U
OKPY>KaIOIIEH Cpee.

JIndHOCTHBIE pe3yNbTaThl OCBOCHHS ydeOHoro mpeamera «buomorusy»
JIOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYArOIIUXCsl PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIMEN JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIHMX
TPaJAMIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
OTBITA W OMbBITA JAEATEILHOCTU B MPOIIECCE peaiu3allui OCHOBHBIX HampaBICHUMN
BOCIIUTATEILHOU IESITEIHHOCTH, B TOM YKCJIE B YaCTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMKU O0YYAIOIIETroCsl KaK aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



OCO3HaHME CBOMX KOHCTUTYLUHOHHBIX IpaB MU OOS3aHHOCTEH, yBaKEHUE
3aKOHA M MPABOIOPSAJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON [EATEIBHOCTH IMPU  CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M TMO3HABATENbHBIX 3a/a4, BHIIIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpENEsTh COOCTBEHHYIO IMO3UIMI0 MO OTHOLICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €¢;

YMEHHUE YUYUTHIBATh B CBOMX JIEUCTBHSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JTIOJICH C Pa3HbIMU YOCKICHUAMU, KYyJIbTYPHBIMU LIEHHOCTSIMU U
COIMAIBLHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBbIX, TI03HABATEIbHBIX M HCCJIEAOBATEIIbCKUX 3aJlad, YBaXKUTEIBHOTO
OTHOUIIEHUS! K MHEHHUIO OIMOHEHTOB TMpHU OOCYXIECHUU CIOPHBIX BOIIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOU €SI TENBHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKON TPaXJaHCKOU WJICHTUYHOCTH,
NaTpuoTU3Ma, YBaXXEHUS K CBOEMY HapoOAy, UyBCTBA OTBETCTBEHHOCTH IEPE]
PonuHou, ropmoctm 3a cBoM Kpad, cBOW PoanmHy, CBOM S3BIK U KYJBTYpY,
IPOLIJIOE U HACTOSIIIEE MHOTOHALIMOHATIBLHOr0 Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSATHUKAM MPUPO/IBI,
JTOCTUXEHUSIM Poccun B HayKe, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ] POCCHUHCKMX YUYCHBIX B CTAHOBIICHHE U
pa3BuTHE OWOJOTHM, TOHUMAHMS 3HAYCHUST OWOJIOTMU B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B ’KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIeCTBa;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

OCO3HAaHUE JYXOBHBIX [IEHHOCTEN POCCUMCKOTO HApO/1a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPATbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaa B MOCTPOEHUE YCTOMYUBOTO OYyIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJUTENSIM, CO3JaHUIO CEMbHU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHS LEHHOCTEM CEMEHMHOW KHU3HU B COOTBETCTBUU C
TpaauusiMu HapoJioB Poccuu;

4) 3¢TEeTHYECKOr0 BOCTIMTAHMA:

ACTETUYECKOE OTHOILIEHHE K MHUPY, BKJIOYasl 3CTETHUKY ObITa, HaAy4YHOTO W
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIICHU;



NOHUMaHUE 3MOIMOHAIBHOTO BO3JICUCTBUS KUBOU MPUPOJABI U €€ LIEHHOCTH;

TOTOBHOCTH K CAMOBBIPQKCHHUIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMIICHHE
MIPOSIBIISITH KAYECTBA TBOPUYECKOM JIMIHOCTH;

5) ¢u3uveckoro BocmUTaHHUA, (POPMUPOBAHHS KYJILTYPbI 30POBbsl U
IMOIUOHAIBHOIO 0JIAT OOy YHS:

NOHMMAaHUE W peaau3alusl 3JI0pOBOro M 0Oe30omacHoro ooOpasza KU3HU
(310poBOE  TUTaHUE, COOJIIOJICHHE TUTMEHUYECKHX TMPaBHI W HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHIATHH H OTABIXA, peryispHas (u3nvecKas
aKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO W KOMIIETCGHTHOTO OTHOIICHUS K
COOCTBEHHOMY (pU3MUECKOMY M IICUXHUUYECKOMY 3/I0POBbIO;

NOHUMAaHUE IEHHOCTH TMPaBWJI HHJIMBUAYAIbHOTO M  KOJUJIEKTUBHOTO
0€30macHOT0 MOBEICHUS B CUTYAITUIX, YTPOXKAIOIINX 3I0POBBIO U )KH3HU JIFO/ICH;

OCO3HAHHUE TIOCIEACTBUN W HEMPHATHS BPEAHBIX MPHUBBIUCK (YHOTpEOICHHS
QJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs);

6) TPyA0BOr0 BOCIIUTAHUSI:

TOTOBHOCTh K TpPYIy, OCO3HAHHE IIEHHOCTH MAacCTEpCTBa, TPYAOIIO0uE;
TOTOBHOCTh K aKTUBHOM JESATEIBHOCTH TEXHOJOTUYECKON M COIMATbHON
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, IIAHUPOBATH M CAMOCTOSTEIHHO

BEITIOJTHATH TaKyIO IESITEIIEHOCTB;

HWHTEpEC K pa3NuuHbIM cdepam mpodhecCHOHATBHOU MeATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oyaymied mpodeccu U peaau30BHIBATH
COOCTBEHHBIC KU3HECHHBIE TIIAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHMI0O U CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU KU3HU;

7) IKOJIOTHYECKOI0 BOCIIUTAHUS:

AKOJIOTUYECKU IIeJIeCO00pa3HOe OTHOIICHHE K MPUPOJE KaK HCTOYHUKY
JKW3HU Ha 3eMJIE, OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIICHHE YPOBHS OJKOJOTHYECKOW KYJIbTYpPhl: TPUOOPETCHHE OIBITA
IJIAHUPOBAHUS TOCTYIIKOB W OIIGHKH MX BO3MOXKHBIX ITOCJICACTBUN IS
OKPYKaIOUIEN CPEIIbL;

OCO3HaHHWE TrI00aJBLHOTO XapaKTepa IKOJIOTHYECKUX MpoOJeM U TMyTel ux
pEIICHMS,;

CIIOCOOHOCTh HWCIIOJB30BaTh MPUOOpPETaeMble TMPU HM3YYCHHH OHOJIOTHH
3HaHMS W YMCHUS TIpU pENICHUH TPOoOJIeM, CBS3aHHBIX C PpalMOHAILHBIM
MPUPOJIOTIONIB30BaHUEM  (COOJIIOICHUE  MpaBUJ  TOBEACHUS B MOPHUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHHWE pPABHOBECHS B DJKOCHCTEMaX, OXpaHy BHUJIOB,
AKOCHUCTEM, OHochepsl);



aKTUBHOE HEMpUATHE JEWUCTBUI, MPUHOCSAIIMX Bpel  OKpYyXkarollen
MPUPOJIHON Cpelie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSTHBIE SKOJOTHYECKUE
MOCJIEACTBUS MPEIANPUHUMAEMBIX IEUCTBUN U MPEOTBpAIIATh UX;

HaJIM4YKE PA3BUTOTO IKOJOTMYECKOTO MBIIUICHHUS], SKOJIOTHYECKON KYJIbTYpHI,
OTIbITa JEeSTENHHOCTH AKOJIOTUYECKOM HaIpaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSl UMHU B IO3HABATEIbHONW, KOMMYHUKATUBHOW U COLMAJIBLHOM
MPaKTHUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKON JESITEIIbHOCTH 3KOJIOTUYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHMS

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOILIECTBEHHON MPAKTUKU, OCHOBAHHOIO HA JIUAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKON KYyJIbTYpPhl KaK CpEICTBa
B3aMMOJICHCTBUS MEXKTY JIFOABMU U IMO3HAHUS MUPA;

MOHMMaHUEe crhenuuKku OHOJIOTMM KAaK HayKd, OCO3HAHUS €¢ pPOJih B
GbopMHpPOBAaHUU PAIMOHATLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IE€JIOCTHOTO
npeacTaBieHuss 00 OKpyXaroleM MHUpPe KaK O €JUHCTBE MPUPOJIbI, YEIOBEKa U
oOIIeCTBa, B MO3HAHMM MPHUPOJTHBIX 3aKOHOMEPHOCTEM U pelIeHUuU MpodiieM
COXpaHEHUS TIPUPOJTHOTO PAaBHOBECHS,

yOEKACHHOCTh B 3HAYMMOCTH OHMOJIOTMM i1 COBPEMEHHOW HMBUIU3ALNU:
oOecrieuyeHus: HOBOTO YPOBHSI Pa3BUTHsI MEIUIIMHBI, CO3JaHUE TMEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CIMOCOOHBIX pElIaTh PECypCHble  MPOOJIeMbl  pa3BUTHSA
YeJI0BEYECTBA, MOUCKA MyTEeH BHIX0J1a U3 TJI00ATBHBIX SKOJIOTMYECKUX MPOOJIeM U
oOecrieueHuss mepexojJa K  yCTOMYMBOMY  Pa3BUTHUIO,  PAlMOHAIBHOMY
UCIIOJB30BAaHUIO TPUPOJIHBIX PECYpCOB M (OPMHUPOBAHUIO HOBBIX CTaHIAApPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJIYYCHHH OHOJIOTUYECKHX 3HAHUW B IEJAX
MOBBIINIEHUS OOIIEeH KyJIbTypbl, €CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIMOHAJIBHOM T'PaMOTHOCTH oOydarouiuxcs, (GpopmMupyeMoi
IPU U3y4YEeHUH OMOJIOTHH;

MOHUMAHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIOJb30BaTh TIOJIy9aeMble 3HAHUA IS aHalIu3a W
OOBSCHEHUS SIBIICHUW OKPYXKAIOIIEro MUPa W MPOUCXOIANIUX B HEM H3MCHCHUI,
yMEHHUE JeflaTh OOOCHOBaHHBIC 3aKJIIOYEHHS Ha OCHOBE HAy4HBIX (DaKTOB U
UMEIOITUXCS JJAHHBIX C LEJIbIO TTOJTYYEHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIHHO HCIOJIb30BaTh OWMOJIOTMUECKUE 3HAHUS IS
perieHus mpooOJieM B pPeaTbHBIX )KU3HEHHBIX CUTYyAITUsX;

OCO3HAHHME IIEHHOCTH HAyYHOW JEeATENbHOCTHU, TOTOBHOCTH OCYIIECTBIATH
MIPOEKTHYIO U UCCIIEIOBATENBCKYIO IESITEIHbHOCTh MHIUBUIYATIBHO U B TPYIIIIE;



TOTOBHOCTb M  CHOCOOHOCTH K  HENpPEphIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO, K AaKTHUBHOMY MOJYYEHHUIO HOBBIX 3HAaHUN MO OHOJOTHH B
COOTBETCTBHUH C KUZHEHHBIMU MTOTPEOHOCTSIMHU.

METANIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3yabTaThl OCBOCHUSI yueOHOro mpeamera «buonorus»
BKJIIOYAIOT: 3HAYMMble IS  (POPMHUPOBAHUS MHUPOBO33PEHUS O0YUAIOIINXCS
MEXIUCITUTUIMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIE MOHATHS, OTPaKaroIIne
LEJIOCTHOCTh HAyYHOM KapTUHBI MHpa M chnenuduKy METOJO0B IO3HAHMS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHUE, MpPOliecC,
CUCTEMa, Hay4YHbIN (haKT, MPUHIIUI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccleoBaHue,  HAONIOJEHWE, U3MEpEHHe, OKCHEPUMEHT U JIPYTHX),
yHUBEpCalIbHble Yy4eOHBbIC JCHCTBUS (IMO3HABATEIbHBIC, KOMMYHHKATHUBHBIC,

pEryJsiTUBHBIC), o0ecreynBaroIIme dbopmupoBaHue byHKIIMOHATBHON
IPAMOTHOCTH W COLUUAJIBHOM KOMIIETEHIIMM OOyYarouIuxcs, CIHOCOOHOCTb
oOyJaronmxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHYECKHE 3HAHUS W  YHUBEpPCAJbHbIE Yy4eOHbIE JEHCTBUS B
MO3HABATEJILHON M COLIUANIbHOM MPaKTHKE.

MeranpeaMeTHbIC PE3yNIbTaThl OCBOCHHUS IPOTPAMMBI CPEIHETO O0OIIero
00pa3oBaHus JIOJKHBI OTPaXKaTh:

OBaaneHue YHHUBepPCAJIbHBIMH yueOHBIMU NMO3HABATEJIbLHbIMH
AEeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHUE TeHCTBHIA:

CaMOCTOATENbHO  (OPMYJIHPOBATh W AKTyalIM3UpOBaTh  MpoOJIEMY,
paccMaTpuBaTh €¢ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUHM 3HAHUN MPUEMBI JIOTUYECKOTO MBIILUICHUS
(ananm3a, cuHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHHUS ), PACKPBIBATh CMBICIT
OMOJIOTUYECKUX TMOHATUM (BBIACIATh UX XapaKTEPHbIC MPU3HAKU, YCTAHABIUBATH
CBSI3H C JIPYTUMU TTOHATHUSIMU);

OTpeNeNnaTh IeNH NeATeIbHOCTH, 3aJaBas IapaMeTphl M KPUTEPUU WX
JOCTHKCHHSI, COOTHOCHUTD PE3yJIbTATHI ICSITEILHOCTH C IIOCTABJICHHBIMU TICIISIMH;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS i1 0ObsICHEHUSI (DAaKTOB U SIBICHUI
YKUBOU MTPUPOIBI;

CTPOUTH JIOTHYECKUE paCCyXJeHUs (MHAYKTHBHBIC, JACHYKTUBHBIC, TIO
aHAJIOTUH), BBIABJISATH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B pacCMaTPHBAEMBIX
SIBJICHHUSIX, (DOPMYJTUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

NPUMEHATh  CXEMHO-MOJCIBHBIC  CpEIcTBa IS TIPEICTABIICHHUSI
CYIIIECTBEHHBIX CBSI3€H M OTHOIIEHUH B M3y4aeMbIX OMOJOTHYECKUX OOBEKTax, a



TAK)K€  MPOTUBOPEYMH  Pa3HOIO  pOAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMALMOHHBIX UCTOUYHUKAX;

pa3palaTbiBaTh IUIAH PELICHUS MPOOJIEMBbI C YY4E€TOM aHaJIM3a MMEIOIIHUXCS
MaTepUAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIIEACTBUH IESTEIBHOCTH;

KOOPAVMHUPOBaTb U  BBIIOJHATH pabOTy B  YCIOBUSAX  PEalbHOIO,
BUPTYaJIbHOI'O U KOMOMHHUPOBAHHOTO B3aMMO/IEICTBYS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE IPU PELLICHUU )KU3HEHHBIX ITPOOIIEM.

2) 6a30BbIe HCCJIe0BATEIbCKHE IeHCTBUS:

BJIa/I€Th HaBBIKAMU y4€OHO-HUCCIIEI0BATENBCKON U POEKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss MpodieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOA0B PELICHUS IPAKTUYECKUX 33]1a4, IPUMEHEHHIO
pPa3IUYHBIX METOJIOB TO3HAHUS;

WCIIOJIb30BaTh pAa3JIMYHbIE BHJIBI JEATEIBHOCTH MO TOJYYEHUID HOBOIO
3HaHUS, €ro HUHTEpPIpeTaluy, MPeoOpPa30BaHUI0 M NPHUMEHEHUI0 B Y4YEOHBIX
CUTyalUsiX, B TOM YHCJIE IIPU CO3/IaHUU YYEOHBIX U COLIMATIBHBIX MPOEKTOB;

(opMHpOBaTh HAYYHBIM TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSAMHU U METOAAMU;

CTaBUTh M (opMyIupoBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYalHsX;

BBISIBJISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PELICHUS, HAXOAUTh apryMEHTbl JJi1 JO0Ka3aTeabCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS;

AHAJIM3UPOBAaTh IIOJIyYCHHBIE B XOJE€ PEIICHUS 3aJadd  Pe3yJbTarshl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTbH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIIUsIM, OLIEHUBATh PUOOPETCHHBIN OIIbIT;

OCYIIECTBIISATh LEJCHANPABICHHBI MOMCK IEpEeHOoca CPEJCTB U CIOCOOOB
JEHCTBUS B IPO(PECCUOHANBHYIO CPELLY;

YMETb MEPEHOCUTh 3HAHUS B IO3HABATEJIbHYIO M IPAKTHUECKYIO 00JacTH
KU3HEIEATEIIbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HbIX MIPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, NpEjiararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTbH NMPOOJIEMBI U 3a/1a4H, JOIMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

3) pa6ora ¢ uHpopmaIueii:

OpPUEHTHUPOBATHCS B PA3TUYHBIX UCTOYHHKAX MH(OpMaALUKU (TEKCTe yueOHOTO
nocoOusi, HAy4YHO-TIONMYJIIPHOM JIUTEpaType, OHOJIOIrMYECKUX CJIOBapiX W
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHbIX, B IHTepHeTE), aHaIu3upOBaTh



MH(OPMAIUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHUS, KPUTUYECKH OILICHUBATH
e¢ IOCTOBEPHOCTh M HEMTPOTUBOPEUNBOCTD;

(bopMynHpOBaTh 3alpPOChl U MPUMEHATH PA3JIUYHBIE METOJIbI MPU MOUCKE U
otbope OuosornuecKkor MHMOpMaIMKM, HEOOXOAUMOM JIJIsi BBITIOTHEHUS Y4COHBIX
3ajad4;

MpHOOpETaTh OMBIT HKCIOJB30BAHUA HH(OPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO HUCIIOIB30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTHUMAaJbHYIO  (opMy  mIpeacTaBICHUS
Oouonornueckoit nHPopMauu (Cxemsbl, rpaduKy, TUarpaMmbl, TaOIUIBI, PUCYHKU
H Ipyroe);

UCIIOJb30BaTh HAY4YHBIA $A3BIK B KayeCTBE CpeACTBA Hpu paboTe cC
Ouonornueckod uHpOpManMen: NPUMEHATh XUMUYECKUE, (U3HUECKUE U
MaTeMaTU4YeCKHe 3HAKU U CHUMBOJIbI, (opMyiibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIONB30BaTh M TIPEOoOpa3oBbIBAaTh  3HAKOBO-CHMBOJUYECKHE  CpPEACTBA
HaTJISTHOCTH;

BJIaJ€Th ~ HABBIKAMHM  paclo3HaBaHWA M 3allUThl  WH(OpMaIuu,
UH(POPMAIIMOHHON 0€30I1aCHOCTH JINYHOCTH.

OBjajieHHe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHU 1eHCTBUAMM:

1) odmenue:

OCYIIECTBIISATh KOMMYHHUKAIIMK BO BCeX c(pepax KU3HU, aKTUBHO Y4acTBOBATH
B JIMAJIOTe WM JUCKYCCHU MO CYLIECTBY OOCYXJaeMOil TeMbl (YMEHHUE 3a/1aBaThb
BOTIPOCHI, BBICKA3bIBATh CYXACHHS OTHOCHTEIHHO BBITIOJHEHUS MpeiaraeMoi
3a]ja4M, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3MIUN JAPYTUX YUYACTHUKOB
JIAAJIoTa Ui JUCKYCCHUN);

pacrno3HaBaTh HeBepOalbHbIE CpEICTBAa OOIIEHUS, NOHUMAaTh 3HAuYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(DIMKTHBIX CUTYalUH,
YMETb CMAT4aTh KOH(MIUKTHI U BECTH MEPErOBOPHI;

BIIQ/IETh PA3MUYHBIMU CHOCOOAMM OOINEHUS W B3aUMOJICHCTBHUS, MOHUMATH
HaMEPEHUs JAPYTUX JIIOJICH, MPOSIBIATH YBAKUTEIHHOE OTHOIICHHE K COOECeTHUKY
U B KOppeKkTHOU popme hopMyIrMpoBaTh CBOU BO3PAKEHUS;

pPa3BEepHYTO U JIOTMYHO M3J1araTh CBOIO TOUKY 3PEHHsI C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1eSiITeJIbHOCTbD:

MOHUMATh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHAHONW M WHINBUAYATHHON
paboThI IPU pelIeHUU OUOJIOTUYECKON MPoOJIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHHUS TPYNIOBbIX (HOPM B3aUMOJCHCTBUS IPHU PEIICHUH YUYeOHOM 3a1auu;

BbIOMpATh TEMAaTHKy U METOJAbl COBMECTHBIX JIEHCTBUH C y4€TOM OOIIHX
WHTEPECOB M BO3MOKHOCTEH KaXKIIOTO YJieHa KOJUICKTHBA,



OPUHUMATh I1€IM COBMECTHOW  JIEATEIIbBHOCTH, OpPraHUW30BBIBaTH U
KOOPAMHUPOBATh JIEUCTBUA MO €¢ JOCTHKEHHUIO: COCTaBIIAThH IUIaH JEWCTBUM,
pacnpenensaTh podad € YYETOM MHEHH YYaCTHHKOB, OOCYKIaThb pEe3yJbTaThl
COBMECTHOM paboThI;

OIICHMBATh KayeCTBO CBOEr0 BKJIAJAa W KAXKIOrO0 y4YaCTHHKAa KOMaHIbl B
001t pe3yabTaT o pa3pabOTaHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE IIPOEKTHI, OLIEHUBATh HJEH C TMO3ULHUH HOBH3HHI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETUYECKOE I[IOBEACHUE B Pa3JIMYHBIX
CUTYaLHUsIX, IPOSABIIATh TBOPUECTBO U BOOOpAXKEHUE, ObITh MHUIIUATUBHBIM.

OByaieHUe YHMBEPCAJIbHBIMH PeryJIATUBHBIMHU AeHCTBUSIMH:

1) camoopranu3zanus:

UCIIOJb30BaTh OHOJIOTMYECKUE 3HAHUS [UIsl BBIABICHHUS NPoOJIEeM U HUX
pEIICHUS B )KM3HEHHBIX U YUEOHBIX CUTYyaIUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUU LEJEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSX M IOCTYIIKax MO OTHOUIEHHUIO K JKUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBbIO OKPYKAIOIINX;

CaMOCTOSTENIbHO OCYILECTBIIATh MO3HABATENIbHYIO AESTEIbHOCTb, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a/1aud B 00OPa30BATEIIbHOM
NEATEIbHOCTH U KU3HEHHBIX CUTYalHsX;

CaMOCTOSITEJIbHO ~ COCTaBJATh IUIAaH pPEIICHHs MpoOJeMbl C  y4€TOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTECHHUIA;

JIaBaTh OLICHKY HOBBIM CUTYAaIUsIM;

paciiipsaTh paMKHd y4eOHOro mpeaMeTa Ha OCHOBE JIMYHBIX HPEANOuYTeHU;

JieaTh OCO3HAHHBIA BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
34 pEIICHHE;

OLIEHHUBATh IPUOOPETCHHBIHN OIIBIT;

croco0CTBOBaTh ()OPMHUPOBAHUIO M TPOSIBICHUIO IIUPOKON 3SPYyIULIMHA B
pa3HbIX 00JIACTSAX 3HAHWM, IMOCTOSHHO TMOBBIIMIATH CBOW 0Opa30BATENbHBIN U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISM;

BJaJ€Th  HABBIKAMM  IO3HABATENIbHOM  pedieKkcuu KaKk  OCO3HAHUs
COBEPIIAEMBIX JIEUCTBHUM M MBICIUTEIbHBIX IPOLIECCOB, WX PE3YJIBTATOB U
OCHOBaHUI, UCMOJIb30BaTh MPHUEMbl pedIEKCUU U OLIEHKH CHUTyalluu, BbIOOpa
BEPHOT'O PEILECHUS;

YMETh OIIEHUBATh PUCKM W CBOEBPEMEHHO MPUHUMATH PEIIEHUS MO HX
CHUKEHMUIO;



OPUHUMATh MOTHMBBI W apryMEHTBl JPYIMX IIpH aHaIU3€ pe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsATHE ceOsl U IPYTUX:

IPUHUMATh ce0s, IOHUMasi CBOM HEJJOCTATKU U JOCTOUHCTBA;

IIPUHAMATh MOTMBBI W apPryMEHTBHl JPYTUX IIPU aHaJU3€ pe3yJbTaTOB
NEATEbHOCTH;

MpHU3HABaTh CBOEC MPABO U MPABO JPYTUX Ha OLIHNOKH;

pa3BUBaTh CIOCOOHOCTH IOHUMATh MUP C ITO3ULIUHU IPYTOro YeIOBEKa.

NNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs mporpammbl COO mo Ouojorud Ha
0a30BOM YpPOBHE BKIIIOUAIOT criequpuyeckue s yueOHoro npeamera «bromgorus»
Hay4yHbI€ 3HAHUSA, YMEHUS U CHOCOObI IEUCTBUN IO OCBOCHUIO, HHTEPIIPETALIMU U
peoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAaHUS U
NPUMEHEHUIO 3HAHWW B Pa3UYHBIX YYEOHBIX CUTYyallUsX, a TAKXKE B peajbHbIX
KU3HEHHBIX CUTyallUsX, CBA3AHHBIX C Ouojorueid. B mporpamme npeaMeTHbie
pe3yNbTaThl IPEACTABIIEHBI IO TO1aM 00yUYEHUS.

[IpenMeTrHble pe3ynapTaThl OCBOEHUsI yueOHoro mpeamera «buonorus» ¢ 10
KJlacce NOJKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTb 3HAHUM O MECTE U POJM OMOJIOTUU B CHCTEME HAYyYHOIO
3HAHMSI €CTECTBEHHBIX HayK, B ()OPMHUPOBAHMHM COBPEMEHHON E€CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPa M HAyYHOIO MHPOBO33PEHMS, O BKIJIAJE POCCUICKUX U
3apyOEKHBIX YUCHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUM, (YHKIIMOHAIHHOM
I'PaMOTHOCTH Y€JIOBEKA ISl pELICHUS )KM3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COJAEpkKaHHE OMOJOrMUYECKMX TEPMUHOB U TOHSATHUI:
KW3Hb, KJIETKA, OpraHu3M, MeTaboju3M (0OMEH BEIIECTB M IMPEBpAIlCHHE
HHEPrUMr), TOMEOCTa3 (CaMOperyJssilus), YPOBHEBAs OpraHU3alus >KUBBIX CHCTEM,
CaMOBOCIIPOM3BeEIeHUE (PENPOAYKIIHS), HACIEICTBEHHOCTb, N3MEHYMBOCTb, POCT U
pa3BUTHE;

YMEHUE H3aratb OWOJOTMYECKHE TeOopuH (KJIETOYHAsA, XPOMOCOMHa,
MyTallMOHHAsI, IIEHTpaJibHasl JIorMa MOJICKYJsapHOW Ouosioruu), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u yyenust (o 1ieHTpax MHOTooOpas3usi u
MPOUCXOXKJIEHUS KyJIbTypHbIX pacteHuil H. 1. BaBunoa), onpenensiTe rpaHULIbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHE BJaJIeTh METOJAaMH HAYyYHOTO TIO3HAHUS B OMOJIOTUU: HAOIIOJACHHUE U
OMMCAHHUE >KUBBIX CHCTEM, IMPOILIECCOB W SIBJICHUM, OpraHu3alvs U IPOBEJICHUE
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIABHKEHHE  THUIIOTE3bI, BBISIBJICHUE
3aBHCHUMOCTH MEXIy HCCIIEIyeMbIMU BEIMYMHAMH, OOBICHEHHE MOJYyYECHHBIX



pE3yJIbTaTOB, UCIOJb30BAHHBIX HAYYHBIX INOHATHUN, TEOPUH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHUH MOJTYYCHHBIX PE3yJIbTAaTOB;

YMEHHE BBIJCISATh CYIIECTBEHHbIE IPU3HAKU BHPYCOB, KJIETOK IPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTU
MPOIIECCOB: OOMEHa BEIECTB U MPEBpAIICHUS HEPIHMH B KiETKe, (oTocHHTE3a,
IUTACTUYECKOTO M JHEPreTHUeCKOro OOMEHa, XEMOCHHTEe3a, MHTO03a, Meio3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHMS, WHIUBUAYaJIbHOIO pa3BUTHUS OpraHu3Ma
(oHTOTEHER);

YMEHHE MPUMEHATH TMOJIyY€HHbIE 3HAHUS i1 OOBSICHEHUS OMOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUM, JJISI NPUHATHS NPAKTUYECKUX PELICHWM B MOBCEIHEBHOU
KU3HU C IIeNbl0 obecrieyeHus: O€30MacHOCTH CBOETO 3I0POBbS M 370POBbS
OKPY>KaIOILUX JI0/IEH, COOIIOIEHUSI HOPM IPAMOTHOTO MOBEEHUS B OKpY’Karolei
OPUPOJIHON cpese, MOHMMaHuE HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTUKECHHM
COBPEMEHHOU ounonoruu 151 OMOTEXHOJIOTHIA VIl PallMOHAJIBHOTO
PUPOIOTIOTH30BAHUS;

YMEHHE pElIaTh »JJEMEHTApHbIE TE€HETUYECKHE 3aJadyd Ha MOHO- U
JUTUOPUJIHOE CKpEIIMBAHME, CLEIJICHHOE HAcleA0BaHUE, COCTAaBISITh CXEMBbI
MOHOTHMOPHU/IHOTO CKpEIIMBAHMsI JJIsl MpeIcKa3aHUsl HAaCJIeJOBaHMs MPU3HAKOB Y
OpPraHHU3MOB;

YMEHHUE BBINOJHATh JIA0OPATOPHBIE W IMPAKTHYECKUE padOThI, COOIIOAATH
npaBuia npu padbote ¢ ydeOHbIM U J1a00paTOpHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBATh U MHTEPHPETUPOBATH HHPOPMAIUIO
OMOJIOTHYECKOTO  COACPIKAHMSI, BKIIOYAIONIYI0O TICEBJAOHAYYHBIC 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOW MH(OpMAILNY, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl), STUYECKHE AaCTEeKThl COBPEMEHHBIX HCCIEIOBaHUNA B OHOJIOTHH,
MeAUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMCbMEHHBIE W YCTHBIE COOOILEHUS,
000011as1 OMOJIOTHYECKYI0 MH(DOPMAILIMIO U3 HECKOJbKUX HMCTOYHUKOB, IPaMOTHO
WCII0JIb30BaTh NOHSATUIHBIN arapaT OMOJIOTHH.

[IpenmeTrHble pe3ynabTaThl OCBOEHUsI yueOHOro npeamera «buonorus» ¢ 11
Kaacce TOJKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTH 3HAHUM O MECTE M POJM OMOJIOTUU B CHCTEME HAYyYHOTO
3HAaHUS ECTECTBCHHBIX HAyK, B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAYyYHOW KapTHHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIA/e POCCUUCKHX U
3apyOEKHBIX YYCHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUM, (YHKIIMOHATHHOM
I'PaMOTHOCTH YeJIOBEKa sl pEIICHUs AKU3HEHHBIX 3a71a4;

YMEHHE PacKphIBaTh COACPKAHHE OWOJOTUYECKUX TEPMUHOB M TOHSITHIA:
BU/I, TIONYJISALUS, T€HO(OH, BOJIOLMS, ABUKYIIUE CUITBI ((PAaKTOPBI) IBOIIOLMH,
MPUCTIOCOOJIEHHOCTh OPTraHrW3MOB, BUA000pa30BaHUE, IKOJIOTHUYECKUE (DAKTOPHI,



HKOCHCTEMA, IPOAYLIEHThI, KOHCYMEHTBI, PEYLIEHTHI, LIETIH MUTaHUs, SKOJIOTrHYecKasi MupaMuaa, OMoreoleHos, ouocdepa;

YMEHHE H3yIaraTb Ouooruueckue teopuu (dBosrouroHHass Teopuss Y. JlapBuHA, CHHTETHYECKas TEOpPHUs SBOJIIOLMM),
3aKOHBI U 3aKOHOMEpHOCTHU (3apoabliieBoro cxoacTsa K. M. bapa, uepenoBanus IiaBHbIX HANpPaBICHUM UITyTEH SBOIIOLUHN A.
H. CeBepuosa, yuenus o 6uochepe B. . Bepraackoro), onpeaensaTe rpaHULbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BIIQJIETh METOJAAMH HAyYHOTO TO3HAHMUS B OWMOJIOTHMHU: HAONIOJIEHUE M OMHCAHUE KUBBIX CHUCTEM, MPOLECCOB H
SIBJICHUM, OpraHu3alus U MPOBEACHHE OHOJOTHYECKOrO HKCIEPHUMEHTA, BBIIBHKEHUE TUIOTE3bl, BBIABICHUE 3aBUCUMOCTHU
MEXJly UCCIIETyeMbIMU BEIMYMHAMHU, OOBSICHEHUE IMOJIyYEHHBIX PE3yJIbTaTOB, UCIOIb30BAaHHBIX HAYYHBIX MOHSTHUN, TEOPUH U
3aKOHOB, YMEHUE JIeJIaTh BbIBOJbI HA OCHOBAHMH ITOJIyYE€HHBIX PE3YJIbTATOB;

YMEHHE BBIJCIATh CYIIECTBEHHBIE MPU3HAKU CTPOCHHS OHMONOTHYECKUX OOBEKTOB: BHJIOB, MOIYJALNNA, MPOIYLEHTOB,
KOHCYMEHTOB, PEIYyIIEHTOB, OHMOTE€OIEHO30B M JKOCHCTEM, OCOOEHHOCTH TMPOLIECCOB: HACIEICTBEHHOW W3MEHYHBOCTH,
€CTECTBEHHOTO OTOOpa, BHUI000pa30BaHHUs, MPUCIOCOOIEHHOCTH OpPTaHU3MOB, IEHCTBUS DJKOJOTHYECKHX (DAaKTOpPOB Ha
OpPraHM3MBbl, TEPEHOCA BELIECTB M IOTOKAa SHEPTUHM B IKOCHCTEMAax, AHTPOIOTEHHBIX H3MEHEHUH B JKOCHCTEMax CBOEH
MECTHOCTH, KPyTOBOPOTa BEIIECTB U OMOT€OXMMHUECKUX IIUKIOB B Orocdepe;

YMEHHE NPUMEHSTh TOMyYeHHBbIC 3HAHUA [JIsI OOBSICHEHHS OHMONOTHMUYECKHUX MPOIECCOB W SBICHUH, AN TPUHATHA
NPAKTHUYECKUX PEIICHWH B TOBCETHEBHOW >KM3HH C LEJIbI0 OOecreyeHus Oe30MacHOCTH CBOETO 30POBBS WU 3I0POBbS
OKpYXKaIOIUX JIOAEH, COOJIOJEHUS HOPM TIPaMOTHOIO TIOBEJACHHUS B OKpYXKaloUlell MNpUpOAHOM cpene, MOHUMaHHE
HEOOXOMMOCTH UCIOIb30BaHUS JOCTH)KEHUI COBPEMEHHOM OMOJIOTHY JIJIs1 pallMOHAIILHOTO MPUPOAOIIOJIb30BAHNUS;

YMEHHE peliaTh JIeMEHTapHbIE OMOJOTUYECKUE 33Jaul, COCTABIISITh CXEMbI MIEPEHOCA BEIIECTB U YHEPIHU B IKOCUCTEMAax
(uenu nuTaHus);

YMEHHE BBIMOJHATH JIa0OpaTOpHbIE W TpPaKTHUUECKHWE paboThl, CcOOJIOAaTh MpaBujia TpU paboTe ¢ Y4YEOHBIM H
71a00paTOPHBIM 000PYAOBaAHUEM;

YMEHHE KPUTHUECKH OLEHMBATh M HMHTEPIPETUPOBATh HHGOPMAIMIO OHOJIOTMYECKOTO COACPIKAHMS, BKIIOYAIOIIYIO
NICEBJOHAYYHbIE 3HAHMS W3 Pa3JIMYHBIX HCTOUYHUKOB (CpeACTBa MaccOBOM WMH(pOpMalW{, HAYYHO-TIOMYJISPHbIE MaTepHalibl),
paccMaTpuBaTh rI00abHBIE YKOJIOTHYECKHE MPOOIEMBbI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
TIO3UIIHIO;

yMEHHUE CO03[1aBaTb COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIEHMs, 0000Ias OHOJOTMYECKYI0 WH(MOpMaAIUI0 U3
HECKOJIbKMX MCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh MOHITUHHBIN anmapaT OuoJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJTACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHHe pa3ae/ioB H TeM (undposbie)
Ne i/mt IporpaMMebI Beero Kontpoabusie | TIpakTu4eckue | ofpasoBaTebHbie
paﬁOTbI paﬁOTbI pecypcbl
bu6mmoreka [IOK
1 B 6 1 2
peactie https://m.edso00.ru/7f41c292
2 I'naBa 1.MoJieky1sipHbIi YPOBEHb 20 5 4 bubnuoreka [IOK
https://m.edso00.ru/7f41c292
I'naBa 2. Kiierounblii ypoBeHb bubnuoreka [IOK
3 38 2 4
https://m.edso0.ru/7f41c292
4 IToBTOpEHUE 4
OBUIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 5 10




ITOYPOYHOE IIVTAHUPOBAHUME

10 KITACC
KoJsnvecTBO 4acoB JJIeKTPOHHBbIE U (POBbIE
Ne i/ Tema ypoka flara o0pa3oBaTe/IbHbIE PeCypPChI
Bcero U3Y4YeHHs
Pa3nea Ne 1.Benenne (6 yacoB)
Beoansbiilt uHCTpYyKTax 1o Th.

1 1 06.09.2023 bubmuorexa [JOK
BHOIOTHS B CUCTEME HayK. 11.1 A https://m.edso00.ru/863e6122
buonorus B cucreme Hayk. JI/pl.

ITocTpoeHre MEHTaIBbHOM KapThl OCHOBHBIX bubaunorexka HOK

2 o 1 09.09.2023
noHsTuii Temsl. 1.1 https://m.eds00.ru/863e6564
[TpakTHyeckoe 3HaUeHHE OUOJIOTUYECKUX

3 3HaHU. COBpEMEHHBIE HAIIPABIICHUS 1 13.09.2023 bubmuoreka [JOK
OvoJIOruy M TIPOECCHH, CBI3AHHBIE C HEM. o https://m.edso0.ru/863e674e
I1.2. Bu3
O0bexT u3ydyenus ouonoruu. I1.3 Bu3.

n/p 2 O6CyXIeHHE U apryMeHTaIus

AKTyaJIbHOCTH 0/1HOM U3 TeM: 1 )CBs3b

MKUBBIX OPTraHU3MOB COCPEAON OOUTaHUS — bubaunorexka HOK
4 1 15.09.2023

HEO0OXOMMOE YCIIOBHE
cymecTBoBaHus.2)[loHATHE KU3HBYB
KOHTEKCTeOnomoruun.3)YTo Takoe « JKU3Hb»C
TOYKH 3pEeHUs (DU3HKU.

https://m.edso0.ru/863e6b72




Buonornyeckue CUCTEMBI U UX
ceorictBa.Il.4. Bu3. C.200

n/p.3ydenre MexaHU3MOB CaMOPETYJISIIUUB
pe3yibTare ucciaeaoBanus QyHKIUNA CBOETO
OpraHu3Ma.

Texywuti uncmpykmaosic no Th.

20.09.2023

bu6nmoreka [IOK
https://m.edso0.ru/863e6b72

0O0001menue TeMbl « Beaenue.

22.09.2023

I'naBa 1.MousekyasipHblii ypoBeHb. (204)

MounekynsipHbIil ypoBHb: O0111ast
XapaKkTepucTHKa XUMHUECKHUI cocTaB
opranusmos. [1.5. Bu3 c.42-51.

27.09.2023

bubnnorexa IIOK
https://m.eds00.ru/863e6870

Heopranudeckue BeliecTBa: Boaa U COJIH.
I1.6. Bu3 tad

n/p.Vcnionb3ys HHTEPHET- pecypchl HAaUTH
MH(}OPMALIMIO O 3HAYEHUH OCHOBHBIX
XUMHYECKHX DJIEMEHTOB JUISl JKUBBIX
OpraHU3MOB M COCTaBUTH TAOJIUILY.

29.09.2023

bu6nuorexa [IOK
https://m.edso00.ru/863e6122
https://m.edso0.ru/863e632a

Opranndeckue BemecTBa. JIMMuIbI, UX
ctpoenue u ¢pynkuu. [1.7 Bu3 C.58-62.

n/p.IIpounTaTh TEKCT CTaTHH O XOJECTEPUHE
U TIPEVIOKUTh BApUAHT MOJIE3HOTO
CyTO4HOTO ( HENIENIFHOTO) paloHa
CTapUIeKIaCCHUKA, 3aHUMAIOLIETrOCs

04.10.2023

but6mmoreka [IOK
https://m.edso0.ru/863e6d5c




YMCTBEHHBIM TPYIOM.

n/p.O0HapyKEHUE JIUTTHUIOB C TIOMOIIIBIO
Ka4eCTBEHHOMN PeaKIlvu.

10 n/p.Pelmenye pacyeTHbIX 3a1a4 110 06.10.2023 bubnmorexa LHOK
YPABHEHHMSM XUMHYECKHX CBOICTB https://m.edso0.ru/863e6e88
munuaoB. 11.7. Bu3 ¢.200
YrieBoasl, ux ctpoeHue u Gpyakmuu. I1. 8.

11 Bu3 c.63 11.10.2023
JI.P.OOHapyxeHue yriaeBoJ0B C TOMOIIBIO
kauecTBeHHOM peakuuu. 11.8. Bu3 ¢.200

bubmuorexa [JOK

12 I1.P.PemicHne pacyeTHbIX 3a1a4 1O 13.10.2023 https://m.eds00.ru/863e6ff0
YPaBHEHUSAM XUMHUYECKHX CBOWCTB https://m.edsoo.ru/863e716c¢
YTJIEBOIOB.
benku, ux cocras, CTPYKTYpa ¥ (pyHKITHH.

I1.9. Bu3 c.68
bub. OK

13 n/p.COCTaBnerIe MEHTaJIBHON KapThI, 18.10.2023 h:tlpglfl(srfzzzi.ru 18636766¢
NOKa3bIBaIOLIEH 00pa3oBaHKUE Pa3IMUHBIX
CTPYKTYp Oenka.
1/p.4.06HapyxeHue OeNKOoB ¢ TOMOLIBIO B K

14 Y g 201 20.10.2023 nomrorexca LIO
KadecTBeHHO# peakuu.. I1.8. Bu3 c. https://m.eds00.ru/863e7c98
DepMeHTHI- OMOJIOTHYECKHE KaTaIN3aTOPBI.

15 bu6 OK
I.11.Bu3 c81. 24.10.2023 nomore

https://m.edso0.ru/863e7aae




n/p.5 N3yueHnne kataauTHuIecKon
AKTUBHOCTH (PepMEHTOB (Ha IpUMEpe

bu6nmorexa [IOK

16 ammiasel). [1.11. Bu3 ¢.201 27.10.2023 https://m.edsoo.ru/863e7dc4
Hyxneunossie kucnotsl. JJHK. I1.12.Bu3c.86. Bu6morexa [TOK

17 08.11.2023 https://m.edso0.ru/863e796e
Hyxnennoseie kuciotel. PHK. bubmorexa [JOK

18 10.11.2023

https://m.edsoo.ru/863e796e

n/p.Pemenue 3a1a4d Ha onpeieicHIe Eu6 OK

19 nykiaeoruaHoro cocrasa JJTHK u PHK. 15.11.2023 htI/tIp;I:I;I/(r)T:.e(:aicI)_}).ru 186367540
n/p.6.Beinenenne [IHK u3 TkaHei neyeHu.

20 I1.12.¢.201 17.11.2023
AT® u gpyrue HyKi1€oTUAbl. BuTaMuHBbL. bubaunorexka [HOK

21 I1.13. Bu3 ¢.93 22.11.2023 https://m.edso0.ru/863e81b6

https://m.edso00.ru/863e831e

O060611eHNE TEMBI « XUMHUUECKHUH COCTaB Bu6miorexa [OK

22 KICTKH. 24.11.2023 https://m.edsoo.ru/863e7f4a
Bupycsl - HekneTouHas hopMa )KU3HU.
[MpodunakTuka BUPYCHBIX 3a00JI€BaHUM. bubmmotexa [JOK

23 I1.14. Bu3c.98. p9.11.2023 https://m.edso0.ru/863e81b6
PerpoBupycsl u Mepsl 00pb0bI co CIT{om. Bumorexa 1TIOK

24 Ipnonsr. I1.14. Bu3c.98. 01.12.2023 https://m.edscﬂ).ru/863e8436

o5 n/p.Pemenue 3ama4 Ha onpesieieHne 06.12.2023 but6mmoreka [IOK

MOCJICAOBATCIIBHOCTU HYKJICOTHAOB I[HK n

https://m.eds00.ru/863e86f2




PHK.

O60061eHre TeMbl. MONEKyISPHBIHA

bu6nmoreka [IOK

26 . 08.12.2023
YPOBEHE https://m.eds00.ru/863e8878
I'naBa 2. Kiierounblii ypoBeHb.(384).
OO01as XxapakTepUCTHKA KIETOYHOTO

07 YPOBHsI. MeTO bl U3yUEHHUsI KIIETKU. 13.12.2023 bubamnoreka LHOK
Knerounas teopus. [1.15. c.Bu3 ¢110 B https://m.edsoo.ru/863e89a4
n/p.7 TlpaBuia paboThl ¢ MUKPOCKOIIOM.
CpaBHEHUE CTPOCHUS KIJIETOK PACTeHUH,

bg YKUBOTHBIX, IpUOOB U OaKTepUil Ha TOTOBBIX 9202 bubaunorexka HOK
MHUKpOIpenaparax u ux omnucanue. I1. 15.12.2023 https://m.edso0.ru/863e8c60
15.Bu3 ¢.203
Ctpoenue kietku. Kinerounas memOpaHa.

09 Kierounsif nenTp. Opranounibl 1BUKEHUS. 20.12.2023 bubmuoreka [JOK
I1.16. ¢.Bu3 c118{uromiazma e https://m.edso0.ru/863e8c60
n/p.8.Habnronenue razmoiusa u

bu6mmorexa [IOK

MeTUIa3MOoJIn3a B KJIETKaX KOXKUIIbI JIyKa.

30 I1.15. c.Bu3 c203 p2.12.2023 https://m.edsoo.ru/863e8efe
CtpoeHue kneTku. Pubocomsl.

31 DHJI0IIIa3MaTHIecKas CeTh. Sapo. 27 12.2023 bu6nuorexa [IOK
Snpermky. 1. 17. Bu3 ¢.125 T https://m.edsoo.ru/863e8efe

39 Crtpoenue kietkn. Bakyonu. Kommekc 99.12.2023 bubnuotexa [JOK

(armmapar) I'onbxu. JInzocomsr.. I1. 18.

https://m.edso0.ru/863e8d78




Bu3 c.132

33

Muroxonapuu. [nactunel. Opranoubt

merokenna Knerounsie Bximrouenusd. I1. 19
Bu3 c.137.

10.01.2024

34

OCoOEHHOCTH CTPOCHUS KIIETOK ITPOKAPUOT
u sykapuor. I1.20. Bu3 c.143

21201.2024

bu6nuoreka [IOK
https://m.edso0.ru/863e9214

35

CpaBHUTENbHASA XapaKTEPUCTUKA KIETOK
MPOKAPUOTOB U YKaproTOB. [IpaBuina
NpoUITaKTUKH OaKTepUATbHBIX

3a00J1€BaHUI.

17.01.2024

bubmorexa [JOK
https://m.edso00.ru/863e9214

36

1/p.IlpuroToBnenne, paccCMOTPEHHE U
OIMCAaHUE MUKPOIIPETIapaTOB KIETOK
ACTEHUM.

19.01.2024

bubnnorexa IIOK
https://m.edso00.ru/863e9336

37

n/p.Mcronb3ys JOMONMHUTEIbHbIE HCTOYHUKU
WH(OpMAIUK COCTaBUTh TE3UCHIO0 apXesiX U
0aKTEpUSX, UCTIONb3yEeMbIX B
XO3STMCTBEHHOM JIE€ITEILHOCTH UeI0BEKa.

24.01.2024

38

0O060611eHne TeMbl « CTpOEHHE KIETKH.
CpaBHUTEJbHAS XapaKTePUCTHKA
IPOKapUOTOB M 3YKAPHOTOBY.

26.01.2024

39

OOMeH BeleCTB U MpEeBpaIleHUe YHEPTUU B
kietke. O0mas xapakrepuctuka. [1.21. Buz
c.148.

31.01.2024




DHepreTuyeckuii oOMeH. beckucnopoaHpIi
stan. [ IMKOIN3 1 OKUCTUTENBHOE

40 02.02.2024
docdopmmzopanue. [1.22. Bu3 c154.
Ouepreruyeckuii ooOMeH. Kuciaopoansrii

41 oramn. I1.22. Bu3 c154. 07.02.2024
n/p..CocTaBieHUE MEHTAIBHOM KapTHI,

42 [OKa3bIBAIOLIEN OOMEH BEIIECTB B KIIETKE. 09.02.2024
n/p.CocraBieHre CPaBHUTEILHOMN TaOJIHIIBI

43 a’pPOOHOTO ¥ aHAIPOOHOTO OKUCIICHHMS. 14.02.2024
Pemenue pacueTHBIX 33124 Ha 0OMEH

44 BELIECTB B KIIETKE. 16.02.2024

45 O060611eHNE TEMBI « OOMEH BEIECTBY. 21.02.2024
Turbl KIETOYHOTO MATAHUS. XEMOCHHTES.

46 I1.23. Bu3 c.161 28.02.2024
Tuns! kneToyHoro nutaHus. PoToCcHHTES.
[1.P. CocTaBiieHne MEHTAIbHOMN KapThl,

47 MOKa3bIBAIOLIEH CyTh Mpolecca 01.03.2024
¢doTocuHTE3A.
n/p.CocTaBneHne CpaBHUTEIIHHOM TaOTHUIIBI

48 XEMOCHHTE3a U (POTOCUHTE3A. 06.03.2024

49 n/p. [Ipe3eHTanuu o pou XeMOCHHTE3a U 13.03.2024

q)OTOCI/IHTCSa JJIs J)KUBBIX OpraHn3MOB




3eMIH.

50

1/p. Pemenue pacyeTHBIX 3a71a4 110
ypaBHEHUSIM (POTOCHHTE3A.

15.03.2024

51

buocuntes 6enkoB. TpaHCKpHUIILIUSL.

n/p.ITocTpoeHne MEHTaIbHOM KapThI,
MOKa3bIBAIOICH CYTh TPAHCKPHUIIIUH U
crtaricunra. I1.

20.02.2024

52

buocunTe3 6enkoB. TpaHCcusmus.

n/p.CocTraBieHne MEHTaIbHOM KapThl,
MOKa3bIBAIOLICH CYTh IpoLecca
TPaHCIIAONN.

22.03.2024

53

n/p.CocTaBneHre MEHTaIbHOW KapThl,
MOKAa3bIBAIOUIEH CyTh TpPaHCKPUIILUH,
CIUTaliCHHTa U TPAHCIISIUH.

03.04.2024

54

n/p.Perenue pacueTHbIX 3a/1a4 Ha
oTpezieNieHne aMHHOKHCIIOTHOM
[I0CJIEOBATEILHOCTH OEJIKA.

05.04.2024

55

Perynsuus TpaHCKpUIIIUYU U TPAHCIIALUU B
kieTke ¥ opranusme. 11.25. Bu3 ¢.178

n/p..Mcnionb3ys 10NOMTHUTENbHbBIE
VCTOYHUKH UH(POPMALIUHU BBISICHUTD, KaKOe
3HAYCHUE UMEET PETYJIISIIHSI TPAHCKPHITIIUN
U TPAHCISLMU Y IPOKApUOT 111 60pbOBI C

10.04.2024




00JIC3HETBOPHBIMU OAKTEPHUSIMHU.

OnHKoNOrN4ecKue 3a00JIeBaHMs U IPUIHHEI

56 MX BOSHUKHOBEHHUS 12.04.2024
O060061eHnEe TeM « THIBI KJIETOYHOrO

57 nutadus. buocunres 0enkos. Perrenne 17 04.2024
3ajady 1o TeMam.
Knerounslii nuki. Jlenenue kietku. MUTo3.

58 [126.Bu3 c.183 20.04.2024
n/p. HabmoieHue MuTo3a B KJIeTKaxX

59 KOpEIIKa JTyKa Ha TOTOBBIX 26.04.2024
MUKpOTIpenaparax.
Jlenenue kiaeTok. Metio3. ITonoBoe genenue

60 kinetok. [1.27. Bu3 ¢.190. 03.05.2024
n/p.CpaBHHUTENbHAS XapaKTEPUCTHKA

61 MHTO3a H Meno3a. 08.05.2024
n/p.Pelienne TecTOBBIX 3aJaHUI HA MUTO3 H

62 Meiio3. 10.05.2024
[MonoBeie kneTku. ['ameTorenes (
CIIEpPMAaTOTEHE3 U OOTCHE3)

63 15.05.2024

n/p.CocTaBineHne CpaBHUTEITHHOM TaOTHIIBI
criepMaToreHe3a 1 00reHesa.




O06o00menne Tembl. KiieTouHbIN ypOBEHb.

64 1 17.05.2024
IHoBTOpenue (44)
65 [MoBTOpEeHUE 1 22.05.2024
66 [ToBTOpEHME 1 24.05.2024
67 [ToBTOpEHHE 1 29.05.2024
68 [ToBTOpEHUE 1 31.05.2024
OBUIEE KOJIMYECTBO YACOB I10 I[TPOITPAMME 68 24.05.202

28.05.202




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* buosorus / Ilaceunuk B.B., Kamenckuit A.A., Pyonior A.M. u apyrue /ITox
pen. [Taceunuka B.B., Akninoneproe obmectBo «M3gatenpctBo «lIpocBemenne»
* buosorus, 11 xknacc/ [Taceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u apyrue
/Tlon pen. Ilaceunuka B.B., AkninonepHoe o0miectBo «M3aaTenbCcTBO

«IIpocBemenune»

METOAUYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

[Iporpamma: [Iporpamma no Ouonoruu ajist 001e00pa3oBaTEIbHbIX MIKOJI
(coopnuk buonorus. Pabouune nporpammel. [IpenMerHas nuHust yueOHUKOB
«JInnng xu3am». 10—11 knaccel: yued. mocodue it 001eo0pa3zoBaTEIbHbIX.
opranm3aruii: 6a3oBbiii yposenb / B. B. [Taceunuk, I'. I". [lIBeros, T. M.

Edumosa. — M. : TIpocsemenue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

1.JIaGopatopHbIii ipakTuKyM brosorus 6-11 kiacc (yueOHO€E 3JIeKTPOHHOE
uznanue), Pecnyonukanckuit MybTuMenna neHTp Mocksa. PecniyOnukaHckuit
MYJIbTUMEIHA ICHTP

2.2nexkTponHas 6udimoteka. [Ipocsenienne. MynpTumeaunitHoe yaeOHOe

nocobue M Ilpoceenenne ME/IUA



3.Dioc-ieHTp auctannuonHoro oopazosanus WWW. Km. ru /education
4. bonpmas saukIoneans Kupumwia u Medoaus (37eKTpoOHHOE
y4eOHOEU3/1aHNE)

5. Aapeca cailToB B

Wutepuerehttp://edu.1lc.ru

WWW.S0m.Sio.ru

enHas KOJUIEKIHS [UGPOBBIX 00pa30BaTEIbHBIX PECYPCOB:
http://schoolcollection.edu.ru/.

www.bio.1september. ru — I'azera «buonorus» «Ilepsoe
CEHTSIOPsH; WWW.Nature.ru - HaygyHble HOBOCTH OMOJIOTHU;
www.herba.msu.ru - 6oranuueckuii cepep MI'Y;
WWW.MNI.goV.Iu - caifT ¢ rocy1apcTBeHHON MHpOpMaIHei
MunuctepcTBanpupOIHbIX pecypcoB PO;

www.nrc.edu.ru/est/r4/ - Buosiornueckas KapTHHA MUPA.
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