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IMNOACHHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mpOrpaMMbl TO OHOJOTHH TEOPETUYECKYIO OCHOBY IS
OTIPEJICIICHHS] TOJXO0J0B K (OPMUPOBAHUIO COJAEPNKAHUS Y4eOHOro Mpeamera
«buonoruss» cocraBwiM: KoHuUentyainbHble monoxenus PIrOC COO o
B3aMMOOOYCIIOBJICHHOCTH  II€JIE, COJEp)KaHMs, pPe3yJbTaToB OO0ydYeHUs U
TpeOOBAHMI K YPOBHIO MTOATOTOBKH BBIITYCKHHKOB, TTOJIOKCHUS 00 OOIIUX MENIIX U
MPUHITUIIAX, XapaKTePU3YIOMUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHETO
obmero obpazoBanusi B Poccuiickoit denmeparuu, a Takke TMOJOKEHUS O
cneruduke 6uosoruu, €€ 3HaYeHUHM B MO3HAHUU KMBOM MPUPOJIBI U 0OECIICUCHUH
CYIIIECTBOBaHMsI YesioBedeckoro ooOiiecTBa. CorjiacHO Ha3BaHHBIM IOJIOKEHHUSIM,
OTIpEJICIICHBl OCHOBHBIC (DYHKIIMH IPOTPAMMBI TI0 OHOJIOTHH H €€ CTPYKTYpa.

[Iporpamma 1o Ouonorum Ja€T NOpeacTaBiIeHUE O ILemsIX, 00 obmiei
CTpaTeruu OOy4YeHHWs, BOCTIHTAHHS W Pa3BUTUSA OOYYAIONIMXCA CpPEICTBAMHU
yueOHOro mnpeamera «buonorus», omnpeaenser o00s3aTelbHOE MPEAMETHOE
COJIEp)KaHUe, €ro CTPYKTypy, pacupeneieHue 1o pasjieiaaM H Temaw,
PEKOMEHAYEMYIO MOCIEI0BATeIbHOCTh M3YUEHUSI YUYEOHOTrO MaTepuana ¢ yuéToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3C€H, JIOTUKA 0Opa30BaTEIHLHOTO
IIpoIiecca, BO3PACTHBIX OCOOCHHOCTEH 00yJarOmMUXCs.

B nmnporpaMmvMe 1o OuONOTMHM TaKXe YUYWUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METalpeIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOyueHus B (OPMUPOBAHMM OCHOBHBIX BHJOB YyueOHO-IIO3HABATEIbHOU
NEeATEeNHbHOCTH/YUEOHBIX JEHCTBUM OOyYarOIMIMXCA TIO0 OCBOCHHUIO COJCPKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B nporpamme no Ouonoruu (10—11 kmaccel, 6a30BbIil ypOBEHB) peaM30BaH
NPUHITUI TPEEMCTBEHHOCTH B HM3yYCHHMHM OWojoruu, Ojarojapss 4emMy B HEH
MPOCMATPUBACTCS HANPABICHHOCTh HAa Pa3BUTHE 3HAHWW, CBSI3aHHBIX C
dbopmupoBaHEM €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIMN JIMYHOCTH, YKOJIOTHYECKOTO MBIIUICHHS, IPEACTABICHUN O 3J0POBOM
oOpasze KU3HM U OepekHbIM OTHOIICHHUEM K OKPYKAIoIleW MNPUPOIHON cpee.
[TorTOMy Hapsly ¢ U3yuyeHHEM OOIICOMOJIOTHYECKUX TEOPUM, a TaKKe 3HAHUM O
CTPOEHUU JKUBBIX CHCTEM Pa3HOTO PaHTa M CYIIHOCTA OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOTpaMMe MO OMOJIOTHH yAEIEHO BHUMAaHWE HCTIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHM B MMOBCEHEBHOM KU3HU JUIsSl PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4YHCle: TPO(PUIAKTUKK HACJIEICTBEHHBIX 3a00JI€BaHUI YeJIoBEKa, MEIUKO-
TCHETHYECKOTO KOHCYJIbTHPOBAHUS, 000CHOBaHUS IKOJIOTHYCCKU
IIEeJIe€CO00pa3HOT0 TOBENCHUS B OKPYXKAIOIICH MPUPOTHON Cpene, aHaimm3a
BIUSIHUS XO3SUCTBEHHOW JESITEIIBHOCTH YEJIOBEKAa HAa COCTOSHHUE MPUPOJIHBIX U
WCKYCCTBEHHBIX YKOCUCTEM. Y CHIICHHEC BHUMAHUS K MPUKJIATHOW HAMPABICHHOCTH
y4yebHoro npenmera «buosorus» mpoauKTOBaHO HEOOXOJAMMOCTHIO 0OECTICUEHUs



YCJIOBUI TSI PEIICHUS] OJJHOM M3 aKTyaJIbHBIX 3a/1ay IIKOJBHOTO OMOJIOTUYECKOTO
oOpa3oBaHus, KoTOpas mpeamnonaraeT (opMHUpOBaHHE Y  OOyYaromIuxcs
CIIOCOOHOCTH aJalTUPOBAThCA K M3MCHCHHSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHUpA.

buonoruss Ha ypoBHE cpemHero o6Omero oOpa3oBaHHs 3aHHUMAeT Ba)XXHOE
mecto. OHa oOecrieunBaeT (QOpMUPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAyYHOM KapTHUHE MHpa, pacliupsieT U 0000IIaeT 3HaHUS O KUBOM mpupoje, e
OTJIUYUTEIIBHBIX TPU3HAKaX — YpPOBHEBOW OPTraHW3alldd M DBOJIOIUH, CO3JaET
YCJIOBHSI  JJIs:  TIO3HAHWS  3aKOHOB  JKMBOW  MPUPOIBI, (OPMHUPOBAHUS
(GyHKIIMOHATBHOM TPAMOTHOCTH, HABBIKOB 3J0pOBOTO M Oe3omacHoro obOpasa
KU3HU, IKOJIOTUYECKOTO MBIIUICHHS], IEHHOCTHOTO OTHOIIICHUS K KUBOM MPUPOJIe
U YEJIOBEKY.

Bonbiioe 3HaYeHHEe OMOJIOTHS UMEET TaK)Ke VIS PEIICHUS BOCITIMTATCIILHBIX U
pa3BUBAIOIIMX  3a4a4  CpeaHero  obmero  oOpa3oBaHus,  COIMATM3ALNN
oOy4aromuxcs. M3ydenne 6uonmoruu obecriednBaeT yCiaoBHs it (HOPMHUPOBAHUS
WHTEJUICKTYaIbHbIX, KOMMYHHMKAIIMOHHBIX M HWH(POPMAIMOHHBIX  HaBBIKOB,
ACTETUYECKOW KYJIbTYpBI, CIIOCOOCTBYET HMHTETPAIlMM OWOJOTHYCCKUX 3HAHUH C
MIPEICTABIICHUSIMHU U3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3BaHHBIE TOJOXKEHHS O TMpEIHA3HAYCHUH YYEOHOTO MpeaMeTa
«buonorusi» COCTaBMJIM OCHOBY /Ui ONpENEICHUS TOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHUIO €ro COJAEpKaHus, MPEACTaBICHHOr0 B Iporpamme I
OHOJIOTUH.

OT16op coxepxanus yuebHoro mpeamera «buonorus» Ha 6a30BOM ypoBHE
OCYIIECTBIEH C MO3UIHMHA KyJIbTypOCOOOpPA3HOTO MOJIXO0Ja, B COOTBETCTBUH C
KOTOPBIM OO0y4aromuecss JOJKHBI OCBOUTH 3HAHUS M YMEHHUSA, 3HAYUMBIC IS
dbopmupoBanusa OO0IIEH KyJIbTYpbI, OMPECISAIONME aJeKBaTHOE TIOBEJCHHE
YeJI0OBeKa B OKpY’KaroIeld MPUPOHON cpene, BOCTpEOOBaHHBIE B MOBCEIHEBHOMN
KU3HU U MPAKTUYECKOU AesTeabHOCTH. Oco0oe MECTO B 3TOM cHUCTeME 3HaHUU
3aHUMAIOT DJIEMEHTHI COJIEPKaHMsI, KOTOPBIE CITy’KaT OCHOBOH JIsi (hopMUpoBaHUS
IIPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHE MHpA U
IIEHHOCTHBIX  OPHCHTAIMSIX  JIMYHOCTH,  CIHOCOOCTBYIONIUX  T'yYMaHH3aIluu
OMOJOrNYECKOro 00pa30BaHMUS.

CTpyKTypUpOBaHUE COJACpX)aHUSA YYEeOHOrOo MaTepuaja B TPOrpaMme II0
OMOJIOTUM OCYIIECTBICHO C YYETOM TPUOPUTETHOTO 3HAYEHUS 3HAHUK 00
OTIUYUTENIbHBIX OCOOCHHOCTSIX JKUBOU MPHUPOJBI, O €€ YPOBHEBON OpraHMU3aIuu U
IBOJIIOLIMU. B COOTBETCTBHHU € 3TUM B CTPYKTYype yueOHOTO mpenmMera «buomorus
BBIJICIICHBI CIICIYIONINE COJEpKaTeIbHbIC TUHUN: «bHoNorus kak Hayka. MeToabl
HAy4YHOTO TO3HaHUs», «KieTka kak Ouosormdeckas cucrema», «OpraHu3M Kak



Oounonornyeckas cuctemay, «CucrtemMa W MHOTOOOpaswe OpraHUYECKOTO MHpPay,
«OBOJIOLMS KUBOU MPUPOABD», « IKOCUCTEMBI M PUCYILINE UM 3aKOHOMEPHOCTH).

[lens um3yuenus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIajicHUE  OOy4YalolUMHUCS  3HAHUSIMHU O  CTPYKTYPHO-(DYHKIIMOHAJIBLHOU
OpraHu3alMyd >KUBBIX CHUCTEM Pa3HOr0 paHra © MpUOOpETeHUE YMEHUH
WCIOJIb30BaTh ATH 3HAHWS MJIi TPAMOTHBIX JEUCTBHM B OTHOIIEHWU OOBEKTOB
YKUBOUW TIPUPOJBI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX MPOOJIEM.

JocTmxenue 1eiau u3ydeHus ydeOHoro npeamera «buomorus» Ha 6a30BOM
ypOBHE 00€eCTIeUMBAETCS PEIICHUEM CIICAYIONINX 3aa4:

OCBOCHHME OOYYaIOIUMHUCS CHUCTEMbl 3HAaHUH O OWOJOTHYECKUX TEOPUSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPAaBUIAX, CIYKAIIMX OCHOBOMU
JUist OPMHUPOBAHUSL TPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
MeTOJ[aX HAy4YHOTO MO3HAHUS, CTPOCHUH, MHOT000pa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOT0 YPOBHSI OpraHU3AINU, BBIAAIOIIUXCA OTKPBITUSAX U COBPEMEHHBIX
UCCJICIOBAaHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaIbHBIX H
TBOPYECKHX CIOCOOHOCTEH B MpOIlECCe aHaju3a JaHHBIX O MYTSIX pPa3BUTHUS B
OMOJIOTMU HAyYHBIX B3IJISIIOB, MAEH M TMOAXOJOB K HM3YYEHUIO >KUBBIX CHCTEM
Pa3HOTO YPOBHSI OpraHU3alluu;

CTAaHOBJICHHE Y OOy4Yarommxcss OOmIe KyJIbTypbl, (YyHKIIMOHATIHHOU
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH M OLEHUBATH SBJICHUS OKPY’KAIOIIETO
MHpa KWUBOW MPUPOABI HA OCHOBAHUM 3HAHUN U ONBITA, IMOJYYCHHBIX MpHU
W3YYEeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAYCHHE
OMOJIOTUYECKUX 3HAHUW B TPAKTUYECKOW JESITEIIbHOCTH YENOBEKa, Pa3BUTHUH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOUOTEXHOIOTHIA;

BOCIUTaHUE YOEXKJIEHHOCTH B BO3MOXKHOCTH ITO3HAHUS YEIOBEKOM >KHUBOM
MPUPOJIbI, HEOOXOIUMOCTU OEPEKHOTO OTHOIICHUS K HEW, COOMIOICHUS] ITUYECKUX
HOPM P OPOBEACHUU OMOJIOTUYECKUX UCCIIEIOBAHUM;

OCO3HAHHE IIEHHOCTU OWOJIOTMYECKUX 3HAHWUW JUIsl TOBBIIICHUS YPOBHS
AKOJIOTUYECKOMN KYIbTYpBI, JUisl GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUS;

MPUMEHEHHUE NMPUOOPETEHHBIX 3HAHUN U YMEHUM B MOBCEHEBHOM KU3HU JJISI
OILICHKH TIOCJIE/ICTBUM CBOEH JESATEILHOCTH 1O OTHOIIECHUIO K OKPY’KaroIIeh cpere,
COOCTBEHHOMY 3JI0pPOBBIO, OOOCHOBaHWE W COOJIIOJCHHE Mep MPOPUIAKTUKU
3a001eBaHUM.

B cucreme cpemnero oOmiero oOpaszoBaHusi «buosorus», uzydaemass Ha
0a30BOM ypOBHE, SIBIISETCS OOSA3aTEIbHBIM Y4YEOHBIM MPEIMETOM, BXOJSIIUM B
COCTaB MpeaMETHOM 00macTn « ECTeCTBEeHHO-HAYUYHBIE PEIMETHI.



Jlist u3ydenusi OMoa0ruu Ha 6a30BOM YPOBHE CpPEHETO 00IIero oopa3oBaHus
orBoauTcs 68 yacoB: B 10 kimacce — 34 ygaca (1 gac B Henento), B 11 kimacce — 34
yaca (1 yac B HeZIeJI0).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKaMu, (priiocopuei, STUKOH, SCTETUKON U MPaBOM.
Ponp Owomormu B (GOpMHUPOBAHHM COBPEMEHHON HAyYHOW KapTHHBI MHUpA.
CucreMa OGMOJIOTMYECKUX HaYK.

MeTo1bl TO3HAHUS )KUBOW IPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OMMCAHUE,
U3MEpEHHe, KiIacCU(pUKaLMs, MOJEIUPOBaHUE, CTaTHUCTHYECKas o0padoTka
JTAHHBIX).

JlemoHcTpanum:

[Toprpersr: Y. lapsun, I'. Menaens, H. K. Konbnos, [Ix. Yorcon u ®@. Kpuk.

Tabnuirel 1 cxembl: «MeTo/ bl MO3HAHUSI )KUBOUW TTPUPOJIBD.

JlabopaTopHbIe M IpaKkTHYecKue padoThbl:

[Ipaktuueckass pabora Ne 1. «Mcnonp3oBaHuE pa3IUYHBIX METOAOB MpPH
U3Y4YEHUHU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. JKuBble cuCTEMBI U X OPTraHU3AIUA.

KuBble cuctembl (OMOCUCTEMBI) Kak IpeaMeT u3ydenust onongoruu. OtTanyue
JKUBBIX CUCTEM OT HEOPTAHUYECKOW MTPUPOJIBI.

CpolicTBa OMOCHCTEM U MX pa3HO0Opasue. YPOBHU OpraHU3aIlui OMOCUCTEM:
MOJIEKYJISIPHBIM, KIETOYHBIM, TKAHEBbIM, OPraHW3MEHHbIA, MOMYJALMOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTeOIIeHOTHYECKUIT), OnoCc(EepHBIA.

JlemoHcTpanum:

Tabmuupl n cxembl: «OCHOBHBIE MPU3HAKU KU3HUY, «YPOBHU OpraHU3ALNU
YKUBOU ITPUPOIBD.

O6opynoBanue: mojenb Mojekyibl JTHK.

Tema 3. XumMu4ecKuii cOCTaB M CTPOCHHE KJICTKH.

XHAMHUYECKUM COCTaB KIETKH. XHMHUYECKHE JJIEMEHTHI: MaKpOAJIEMEHTHI,
MHUKPO2JIEMEHTBI. Bota 1 MUHEpaIbHBIE BELIECTBA.

OyHKIMK BOABI W MHHEPAIbHBIX BellecTB B kieTke. [loanepkanue
OCMOTHYECKOTO OaiaHca.

benku. CoctaB u crpoeHure O€IKOB. AMHUHOKHUCIOTBI — MOHOMEpPHI OEJIKOB.
He3aMeHnMBble M 3aMEHMMBIE AMUHOKHCIIOTBI. AMUHOKHMCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOW MOJEKYJbl (TIEpBUYHAsA, BTOpUYHAS, TPETUYHAS U
YeTBEpPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonorumueckue
byHKIHUN OENKOB.



®depmentsl — Ouonormyeckue Katanu3aTtopbl. CtpoeHue (QepmeHra:
aKTUBHBIA IeHTp, cyOcTparHas crneuuduunocts. Kodepmentsl. BuraMuHbL.
OTanuust GepMEHTOB OT HEOPTaHUYECKUX KaTaIu3aTOPOB.

VYrineBoabl: MoHOcaxapuabl  (Ta0ko3a, pubo3a u  JAe30Kcuprbdo3a),
aucaxapujipl  (caxaposa, JaKTo3a) M noiMcaxapuibl  (Kpaxmal, TJIMKOTEH,
1eJUTI0I103a). buonorndyeckue GyHKIMH YTIIEBOIOB.

Jlunuasl:  Tpurmuuepunbl, Qochomunuasl, crepouabl. [ 'HapoPUIBHO-
ruapopoOHble  cBoiicTBa. buonormdyeckne ¢yHkumu JunuaoB. CpaBHEHUE
YIJIEBOJIOB, OETIKOB U JIMMHUI0B KaK UICTOYHUKOB SHEPTHUU.

Hykneunossie xkucnorsl: JHK wu PHK. Hyxneotnnsr — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukuuu JTHK. Crpoenue u pynkiuu PHK.
Bunasl PHK. AT®: ctpoenne u pyHKIMH.

[{utonorus — Hayka o kieTke. Kiletounas Teopust — mpuMep B3aUMOAEUCTBUS
unen u (paKkToB B HAYUYHOM MMO3HAHUU. MeTOIbl U3YUEHUS KIETKHU.

Knerka xak 1emoctHas >kuBas cuctema. OOmme NpU3HAKA KIETOK:
3aMKHyTasi HapyxHass mMemOpana, monekynsl JIHK kak renerudeckuit ammapar,
cuUcTemMa CUHTe3a Oelka.

Tumbl KJIETOK: 3yKapuoTHueckas U mpokapuotuyeckas. OCOOEHHOCTH
CTpOEHUsI NPOKapHOTHYeCKON KieTku. KnerouHas creHka Oakrepuil. CtpoeHue
AYKApUOTHYECKON KjIeTKH. (OCHOBHBIE OTJIMYHMS PACTUTEILHON, >XUBOTHOM H
IpUOHOMN KJICTKHU.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsI CTEHKA, MIMKOKAIMKC, UX
¢ynkuuu. [nazmarnueckas memOpana, e€ cBoricTBa U pyHKuuu. [{utomnasma u eé
opranouipl. OnHoMemOpannbie opranounbl kietku: JIIC, anmmapat ['onbmxw,
au30coMbl. [101yaBTOHOMHBIE OpPraHOWIbl KIETKH: MHUTOXOHAPHH, IUIACTHBI.
[IpoucxoxxieHne MUTOXOHJpUH W TuIacTuh. Bunbl 1actun. HememOpaHHbIC
OpraHOUJbl KJETKH: PUOOCOMBI, KJICTOUHBIA IIEHTpP, LEHTPHUOJU, PECHUUKH,
KryTUKUA. OYHKIIUU OpraHOUI0B KJIETKU. Britouenus.

Anpo — perynaropHsiid 1ieHTp KieTku. CTpoeHue smpa: siaepHas o00I0YKa,
KapuoIlJla3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KJIETKE.

JdeMoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lIneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

[wnarpammer:  «PacnpeneneHne XUMUYECKHMX JJIEMEHTOB B HEXUBOWU
npupoze», «PacrpeneneHne XuMHIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuier u cxembl: «llepuoguueckass TabauIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoJeKyIbl BoJb», «bnocunres 0enkay, « CTpoeHHE MOJIEKYJIbl OEJIKay,
«Ctpoenue pepmenta», «Hyknennossie kuciaotsl. JJHK», «CtpoeHne MoneKybl



AT®», «CtpoeHue 3yKapuOTHUYECKON KIETKN», «CTpOEHUE KUBOTHOU KIIETKHY,
«CTpoeHuEe pacTUTENbHON KIETKN», «CTpoeHue MpPOKApUOTUYECKOU KIIETKNY,
«CTpoeHue siaipa KIETKN», « Y TIeBOAbDY, «JIunuasn.

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHME [UIsl TMPOBEACHUS
HaOMIOJICHUM, W3MEpPEHUM, SKCIEPUMEHTOB, MHUKPOIpENnapaThl PAaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHblie U NPpaKTHYEeCKHE PadOThI:

JlaGoparopuas pabota Ne 1. «M3yyeHue KaTaIUTUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuIa3bl WU KaTalla3bl)y.

JlabopatopHass pabora No 2. «lM3ydeHwe CTpOeHHS KIETOK paCTEHUH,
KUBOTHBIX U OAaKTEpHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernaparax M HX
OIHCAHUEY.

Tema 4. /KuzHenesiTeJIbHOCTH KJIETKH.

OOMeH BelIecTB, WM METa0oIU3M. ACCUMUIISALNS (TUIACTUYECKUM OOMEH) U
JTUCCUMUJIISIIUS (SHEPTeTUUECKHil OOMEH) — JBE CTOPOHBI E€IMHOTO Ipoliecca
MeTtabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIECTB W IHEPrUM B IMOHUMAHUU
MeTaboau3ma.

Tumnbel oOMeHa BellecTB: aBTOTPOHBIA U rerepoTpodHsbiil. Poib ¢pepmeHToB
B OOMEHE BEIIECTB U MPEBPALIEHUN IHEPTUU B KIIETKE.

®orocunTte3. CmeroBas W TeMHOBas (¢a3bl (GoTocuHTE3a. Peaknuu
dotocunteza. IpdexTuBHOCTh (PoTocUHTE3a. 3JHAUeHHE (HOTOCUHTE3A JI KU3HU
Ha 3emsie. BiausiHue ycinoBuil cpeibl Ha (DOTOCHHTE3 U CIOCOOBI MOBBIIICHUS €T0
MPOAYKTUBHOCTU Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTE3. XEeMOCHHTE3UPYIOIMNe OakTepur. 3HAUCHUE XEMOCHHTE3a IS
YKU3HU Ha 3eMJIe.

DHepreTnuueckuii oOMeH B KjeTke. PaciernieHue BemecTB, BBIJCICHHUE H
aKKyMYJMpPOBAaHME DHEPrUM B KIETKE. JTambl HHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue m ero Buabl. KuciaopomHoe okucieHUE, WM KIETOYHOE
JIbIXaHUE. OxkucnuTenbHOe dbochopunupoBanue. O¢ddexTuBHOCTH
HHEPTETUIECKOI0 OOMEHa.

Peakiiuum wmatpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzauusi reHetuueckoil mHopmanuu B KieTke. ['€eHEeTMYeCKMd KOA U €ero
cBoiicTBa. Tpanckpunuusa — matpuusblii cuHte3 PHK. Tpancnsuusa — 6uocunres
Oenka. Otanbl TpaHcasuuu. KoaupoBaHue aMuHOKUCIOT. Ponb pubocom B
OouocuHTe3e Oenka.

Hexkinerounsie popMsbl xku3Hu — BUpYychl. UcTtopust oTkpsiTus Bupycos (. W.
WBanoBckuit). OCOOEHHOCTHM CTPOEHHS M JKM3HEHHOTO LHMKIAa BHUPYCOB.
bakrepuodarn. bonesnn pacreHuid, XKWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BUY) — Bo3Oyautens CITM/a.



OOpatHas  TpaHCKpUIILIMA, peBepraza W uHTerpaza. lIpodunakruka
pacnpocTpaHeHuUsl BUPYCHBIX 3a00JIeBaHUIA.

JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuid, K. A. Tumupszes.

Tabmuubr u cxemsl: «Tumbl muTanusy, «Mertadomusmy, «MUTOXOHAPHUSY,
«IHepreTudeckuii ooMmen», «Xiopomracty, «Potocuntes», «Crpoenue JIHK»,
«Ctpoenue u PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuii Koay,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM 1ukia Bupyca CIIN/a,
0aktepuodaray, «Permmukarus [JTHK».

O6opynoBanue: mojaenu-amminkanuu «Yaoenne IHK u Ttpanckpumiusy,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojielb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHHe M MHIUBUAYAJbHOE PAa3BUTHE OPTaHU3MOB.

KieTounblii UK, WIM >KU3HEHHBIM LUK KieTku. WHTepdaza u MUTO3.
[Tpoueccel, nmportekaromue B HHTepdaze. Perumkanus — peakuuss MaTpUYHOTO
cuateza JIHK. Crtpoenne XpoMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL.
JIMTITON AHBIN M TalUIOMJIHBIA  XPOMOCOMHBIE Ha0OPHI. Xpomatuasl.
[{uTosIOTMYECKHE OCHOBBI PAa3MHOXKEHUSI W  HWHIUBUIYAJIbHOTO  PAa3BUTHS
OpPraHu3MOB.

[enenne knetkn — muro3. Cragum murtosa. [Ipoueccel, mpoucxoasuye Ha
Pa3HBIX CTAaINSIX MUTO3a. BHOJIOrMYECKU CMBICI MUTO3A.

[Tporpammupyemast rubenb KIETKU — aromnTo3.

®opMbI pa3MHOKEHHSI OPraHU3MOB: Oecrosioe u nmoyioBoe. Buasl Oecronoro
Pa3MHOXEHMS: JICJICHUE HAJBOE, ITOYKOBAHHE OJHO- M MHOTIOKJIETOYHBIX,
criopooOpa3oBaHue, BETETaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €r0 3HAYEHUE [T CEJICKIIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTJIMYUS OT OECIIOJIO0TO.

Meito3. Cragumn meiiosza. Ilporecchl, npoucxoadiine Ha CTagusiax Menosa.
[ToBenenue xpomocom B Meio3e. KpoccuHroBep. buomormyeckuid CMbICT U
3HAYEHHUE MEN03a.

["ametorenes — mporecc 0Opa3oBaHUsSI MOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBeie xene3bl: CEMEHHMKH M sAuYHUKUA. OOpa3oBaHWE U Pa3BUTHUE IOJIOBBIX
KJIETOK — TaMeT (CrnepMaTo30u]l, SHMIEKJIeTKa) — CHEepMaToreHe3 M OBOTCHES.
OCOOEHHOCTH CTpPOEHMS SWLEKIETOK M crepMaTo30uaoB. OIMIog0TBOpPEHUE.
[TapTrenorenes.

WunuBuayanbHoe pa3BuTHe (OHTOTeHe3). OMOpPHOHAIILHOE  pa3BUTHE
(amOpuorenes). Dtamnbl YMOPHOHAIHHOTO PAa3BUTHUS Y TO3BOHOYHBIX KUBOTHBIX:
npoOJnieHue, racTpyisiuus, opraHoreHnes3. IloctamOpuoHanbHOe pa3zBuTHE. TUIIBI
MOCTAIMOPHUOHAIBHOTO PAa3BUTHSI: TPSAMOE, HempsMoe (IMYuHOYHOE). BrmsiHme



Cpeabl Ha Pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIC
YpOJCTBA.

Poct u pasButue pacteHuii. OHTOT€HE3 LBETKOBOI'O PACTECHUS: CTPOECHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmuubr u cxembl: «DOpMBI Pa3MHOXKEHHUS OPTaHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOXKEHUE
pactenuity, «J/lenenue xkneTku Oaktepuit», «CTpPOCHHE TIOJOBBIX KIIETOK,
«Ctpoenne xpomocoMbl», «Knerounsi mukin», «Permmukanus JHK», «Mwutosy,
«Mernos», «IIpssMoe n HenmpsIMOe pa3BUTHEY, «l aMeTOreHe3 y MIEKONUTAIIUX U
yesoBeKay, «OCHOBHBIC CTaAUNU OHTOI'CHE3a).

O6opynoBaHue: MMKPOCKOTI, MUKPOIIpENapaThl «CniepmMaTo30u sl
MJICKOTIUTAIOLIETO», «SHIEeKIeTKa MiIeKonuTarnero», «Kapuokuies B KIeTKax
KOpEIIKa JyKa», MarHuTHAas MOJENb-alIuIuKauusa «/leieHue KIEeTKn», MOJIEIb
JIHK, monmenp MmeTadha3HOit XpOMOCOMBI.

JlaGopaTopHblie U NPpaKTHYeCKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmromenwe muTOo3a B KIETKAaX KOHYHKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMpEnapaTaxy.

Jlaboparopuas pabora Ne 4. «M3ydeHwe CTpOCHHS TOJIOBBIX KIETOK Ha
FOTOBBIX MHUKpOIIpenaparax.

Tema 6. HacjieiCTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHeTuxku. Mictopus pa3BuTus reHeTUKU. Posb uTonoruu
U SMOPHOJIOTUU B CTAHOBJICHUM TE€HETUKH. BKilajm pocCHUUCKUX UM 3apyOeKHBIX
Y4EHBIX B pa3BUTHE TCHETHKH. METOIbl TEHETUKH (THOPHIOIOTHICCKUM,
IIUTOTCHETUYECKUN, MOJIEKYJISIPHO-TeHETUUECKU). (OCHOBHBIE T€HETUUYECKHE
noHsTUs. ['eHeTn4yeckas CHMBOJIMKA, UCMOJIb3yeMasi B CXeMax CKPEIIUBaHUMN.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTAaHOBJIEHHBIE ['. MeHenem.
MonorubpuHoe CkpelMBaHue. 3aKOH €AUHO-00pa3usi TUOPUIOB MEPBOTO
nokoyieHus. IlpaBuino JOMUHMpOBaHMS. 3aKOH pACHICIJICHUS IPU3HAKOB.
['unore3a ynuctotsl ramer. [1oaHOE M HEMOJTHOE IOMUHUPOBAHUE.

JurubpupaHoe  CKpeniMBaHWE. 3aKOH  HE3aBUCHUMOTO  HacCJeIOBaHMS
npu3HakoB.  lluToreHernueckue  OCHOBBI  JUTHOPUAHOTO  CKpELIMBAHUSI.
Ananu3upymolee ckpenuBanue. Fcrnoap30Banne aHaIM3UPYIOUIEr0 CKPENMBAHUS
JUISL OTIPEJICIICHHSI TCHOTHITA OCOOH.

CueruieHHOe  HacienoBaHue mnpu3HakoB. Pab6ora T. Moprana mo
CUECIUICHHOMY HACJIEJIOBaHMIO F'eHOB. HapylieHne cuerieHusi reHOB B pe3yJIbTaTe
KPOCCHUHTOBEpA.

XpoMOCOMHasi TEOpUsI HACIEACTBEHHOCTH. | €HETUYECKHUE KapThI.



['enernka nosia. XpoMOCOMHOE OIIPEAEIICHHE I0JIa. AYyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['omMoramerHsle W TreTeporamMeTrHble oOpraHusmsel. Hacienosanue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3meHunBOCTh. Bl ”3MEHYMBOCTH: HEHACIIEICTBEHHASI U HACIIEACTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOW  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOIU(PUKANMOHHON M3MEHUYNBOCTU. BapraniioHHbIN psifi ¥ BapyuallioOHHAsl KpUBasi.
Hopma peakunu npusHaka. KonmyecTBEeHHbIE M KayeCTBEHHbBIE NPU3HAKU U UX
HOopMa peakuuu. CBolicTBa MOAN(DUKAIIUOHHON U3MEHYHNBOCTH.

HacnencrBeHHasi, WM T€HOTHIMYECKAas, W3MEHUMBOCTh. KoMOMHaTHMBHas
W3MEHYMBOCTh. Meio3 U TMOJOBOM TMpOIECC — OCHOBAa KOMOWHATHBHOU
M3MEHYMUBOCTU. MyTalnmoHHast u3MeHUnBOCTh. Kitaccudukanust myTaiuii: TeHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa v mpuuuHbl MyTanuid. MyTareHHbie (pakTophbl.
3aKOH rOMOJIOTHYECKHX PSAIOB B HaclencTBeHHOM n3menunBoctu H. . BaBuiiosa.

BuesnepHas HaciIeICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka yenoBeka. Kapuorun uemoBeka. OCHOBHBIE METOJbl T€HETHKHU
YeJIoBeKa: TeHeaIOrMueCKuil, OJIM3HEIOBBIN, IMTOTCHETUUECKUI, OMOXUMUYECKUH,
MOJIEKYISPHO-TEHETUUECKHM. CoBpemeHHOE ONpENIECIICHHE TE€HOTHUIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHWE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T11{P-anamm3a. HacmencTtBennnie 3a00JIcBaHUS 4YeEJIOBEKAa: T'E€HHBIC OOJIC3HHU,
0O0JIE3HN C HACJIEICTBEHHOW MpEeApacHoiOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
CoMarnueckne H reHepaTuBHble MyTauuu. CTBONOBBIE KIETKH. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUArHOCTUKHU, TPOPUIAKTUKA U JICUEHUSI TEHETUYECKUX
0osne3Held. MenuKO-reHETUYECKOE KOHCYJIbTUPOBAHHWE. 3HAYEHUE MEIUIIMHCKOM
TeHETUKH B MPEAOTBPAILICHUH U JICYEHUN TeHETUYECKUX 3a00JIeBaHU YeTTOBeKa.

JlemoHcTpanum:

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

Tabmuupr w  cxembl:  «MOHOTMOpPUIHOE  CKpEUIMBAaHUE U €r0
LUTOT€HETUYECKAs] OCHOBa», «3aKOH pAaCUICIUIEHHS] M €ro LHUTOre€HeTHYecKas
OCHOBa», «3aKOH  4YHUCTOTBl  Tamer», «JlurubpugHoe  CKpelIuBaHUEY,
«llutonornyeckue  OCHOBBI ~ JMTMOPUIHOTO  CKpeluMBaHus»,  «Mehos3y,
«B3aumMoznencTeue aIeNbHBIX TE€HOB», «l'€HeTHYeckne KapThl pacTEHUH,
JKUBOTHBIX W YEJIOBEKa», «l'€HeTHMKa moya», «3aKOHOMEPHOCTH HAcCleIOBaHUs,
CLUEIUIEHHOIO0 ¢ IoioM», «KaprhoTumbl 4YeloBeKa W I KUBOTHBIX», «BHIbI
U3MEHYMBOCTY», «MoaudukamoHHas H3MEeHYUBOCTb», «HacinenoBanue pesyc-
daktopay, «I'eHeTrKa rpynn KpoBu», «MyTallMOHHAs U3MEHUYUBOCTDY.

O6opynoBanue: Mojaenu-anIIMKauud «MOHOTHOPUAHOE CKpELIMBAaHUEY,
«HemonmHnoe momuHupoBanue», «Jurnbpumnoe ckpemmBaHuey, «llepexpéct



XpPOMOCOM», MHKPOCKOII M MHKpompemnapaT «Jlpo3zodpuna» (Hopma, MyTanuu
(GbopMBI KPBUILEB M OKPACKH Tela), repbapuii «['opox moceBHOM».

JlaGopaTopHble U NpaKTHYeCKHE PadOThI:

Jlabopatopuast pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHIHOTO U
TUTHOPUIHOTO CKPEIIUBAHUS Y TPO30( I HAa TOTOBBIX MUKPOTIPEapaTax.

JlaGoparopnas pabota Ne 6. «M3yuenne MoaupuKanMOHHON W3MEHUYMBOCTH,
MIOCTPOCHHUE BaPUALIMOHHOTO PsA/ia U BApUALMOHHON KPUBOI».

JlaGoparopHas pabota Ne 7. «AHanu3 MyTauuil y apo30¢duibl Ha TOTOBBIX
MHKpPOIpENapaTax».

[Ipaktnueckass pabora Ne 2. «CocraBieHuE€ W aHaIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkunst opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusl Kak HayKa M IPOLECC. 3apOKIAECHUE CEIEKIUU U JOMECTUKALM.
VYuyenue H. UW. BaBunoBa 0 1EeHTpaX NPOUCXOXKIACHUS U MHOrooOpas3us
KYJbTYPHBIX pacTeHUuM. LIeHTpbl MPOUCXOXKIAEHUS AOMAIIHUX XUBOTHBIX. CopT,
Opo/JIa, ITaMM.

CoBpeMeHHbIE METOIbI CeleKUMU. MaccoBblii 1 UHAMBUIYAJIbHBIA OTOOPHI B
CENIEKIIMM pPACTEHUM U KUBOTHBIX. OLEHKa JKCTEpbEpa. bIM3KOPOICTBEHHOE
CKpeluBaHue — WHOpuAMHT. Yucrtas nuHus. CKpelIMBaHUE YHUCTHIX JIMHUMH.
['erepo3uc, wim rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHWe — ayTOPUIUHT.
Otnanénnas rtulpuauzanus U e€ ycnexu. VCKycCTBeHHBbIH MyTareHe3 W
MOJIyYCHUE TIOJUIUIOUAOB. [lOCTHMKEHUA CENEKIUU PpPACTCHUH, KUBOTHBIX U
MHKPOOPTaHU3MOB.

buotexHonorusi Kak OTpacib MNPOWU3BOACTBA. ['€HHAsi MHXKEHepHUs. OTalbl
co3manusi pexomOunantHor JIHK wu Tpancrennsix opranuzmoB. Kierounas
nHxeHepus. Kiietounsle KyJlbTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHUE PACTEHUM.
KionupoBanre BBICOKOMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHW3MOB.

Dkojornyeckue W dtudyeckue  npobmembl. MO  —  reHermyecku
MOJIM(ULIMPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanum:

[Toptpersi: H. W. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. @.
MBaHOB.

Tabnuiel U cxeMbl: kapta «lleHTpbl NPOUCXOXKACHUS U MHOTO0Opa3us
KYJbTYPHBIX pacTtenui», «[lopoasl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTypPHBIX
pactenmity, «OTnanéHHas rudpuausamnus», «Padboter akagemuka M. ®@. liBaHoBay,
«lomummongus», «OOBEeKThI OuoTexHonorum», «KieTtounele KyJabTypsl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O06opynoBaHue: MYJISKH IOJOB U KOPHEIUIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuid, repoapuit « CenbCKOX03SIMCTBEHHBIE PACTEHUS.



JlaGopaTopHble ¥ NpaKkTH4ecKne padoThl:

Okckypcusi «OCHOBHBIE METOJIbI M JOCTHXKEHUS CEJEKIIMM pacTeHUH W
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ Y4aCTOK, B TEIUIMYHOE XO3SUCTBO, JIabOpaTOpUIO
arpOyHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».



INDTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA3OBAHUA

Cormacio ®I'OC COO, ycraHaBiauBarTCsS TpeOOBaHUA K pe3ysbTaram
OCBOGHHUS  OOydYaloIIMMHUCS TPOrpaMM  CpelHero oobmero oOpa3oBaHUS:
JUYHOCTHBIM, METAIPEIMETHBIM H IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JMYHOCTHBIX PE3YyJIbTATOB OCBOCHUS mpenmera «buomorus»
BBIJICIICHBI CISAYIONINE COCTABJISIOIINE: OCO3HAHHWE OOYYaIOIIMMUCS POCCHHUCKON
I'PKJIAHCKON MJICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIILHOCTH
U CaMOONpPEACICHUIO, Haluyue MOTHUBAIlMM K OOyYeHHI0  OHOJIOTUH,
[[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHHUX YOEKIEHUM JIMYHOCTHU HA OCHOBE
KIIFOUEBBIX IICHHOCTEH W HMCTOPUYSCKUX TPAJHMIMN Pa3BUTHA OHOJIOTHUECKOTO
3HaHUSA, TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATeIbHOCTH 1IEHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMHU, TPUCYIIIUMU CHCTEME
OMOJIOTMYECKOr0  00pa30BaHMs, HaJIW4YHME HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTABUTH LIENIU U CTPOUTH KU3HEHHBIE TUTAHBI.

JInuHOCTHBIE pe3ybTaThl OCBOCHUS Mpeamera «buomorus» AoCTUTAIOTCS B
CAUHCTBE YYCOHOM M BOCIHUTATECIBHOM JIEATCIIBHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMUA POCCUMCKUMH COIUOKYJIBTYPHBIMU, UCTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU I[IEHHOCTSIMM, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJCHUS W CIIOCOOCTBYIOT IIpoOIleccaM CaMOITO3HAHMS, CAMOBOCIIMTAHUS W
CaMOpa3BUTHUS, PAa3BUTUA BHYTPEHHEH NO3UIMM JIMYHOCTH, MAaTPUOTHU3MA,
YBOXEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPyJla M CTapllieMy IMOKOJICHUIO,
B3aMMHOTI'0 YBa)XXCHUS, OCEPEKHOr0 OTHOIIEHUS K KYJIbTYPHOMY HACJIEAUI0 U
TpaauIMsIM MHOTOHAIlMOHAIbHOTO Hapoaa Poccuiickoit dexpepanuu, npupojae u
OKpYXKaroLIeH cpee.

JIngHOCTHBIE pE3yibTaThl OCBOEHUS YydeOHoro mpeamera «buomorusy
JIOJDKHBI OTpa)kaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlUM, TO3UTUBHBIX BHYTPEHHHMX  YyOEXKJECHHH, COOTBETCTBYIOIIUX
TPaIUIIMOHHBIM IICHHOCTSM POCCHMCKOIO OOIIECTBa, PACIIMPEHHUE KU3HECHHOIO
OMbITa W OMNbITA JESITEILHOCTH B MPOIIECCE Peaau3allii OCHOBHBIX HaIpaBJICHUMN
BOCITMTATEIbHOM ACATEIILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIUNA 00YUaAIOMIEroCs] KaK aKTUBHOTO |

OTBETCTBEHHOTO YJIEHa POCCUMCKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MIPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW JAEATEIBHOCTH TIPU CO3JaHUU
Y4€OHBIX MPOEKTOB, PEUICHWU YYEOHBIX U MO3HABATEJbHBIX 3aJ1a4, BBINOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO I10 OTHOIICHHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHUE YUYUTHIBATH B CBOMX JCHCTBUSX HEOOXOAUMOCTH KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSAMU, KYyJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJIHEHUS
y4eOHBIX, TIO3HABAaTEIbHBIX M HCCJIEAOBATENLCKUX 3a7ady, YBaXXKUTEIBHOTO
OTHOILIGHHSI K MHEHHUIO OIIMOHEHTOB MPU OOCYXJICHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COAECPHKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM JAEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCUNCKOU TPaXKTaHCKOH UJICHTUYHOCTH,
NaTpuoTU3Ma, YBaKEHUS K CBOEMY HApOJay, YYBCTBA OTBETCTBEHHOCTHU IEpe.l
PonuHoy, ropmoctm 3a CBOM Kpal, CBOXO PoauHy, CBOHM S3BIK U KYJIBTYDY,
MPOIIIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MPUPOJIHOMY HACJIEAHIO U MaMsITHUKAM MPHUPOJIBI,
JTOCTHXKEHUAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCUUCKUX YYEHBIX B CTAaHOBJIEHUE W
pa3BUTHE OWOJOTHMH, TOHUMAHUs 3HAYCHHs] OHWOJOTMHM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B AKU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBa;

ujeitHas yOexJIEHHOCTh, TOTOBHOCTh K CIy>)KeHHIO U 3ammte OtedecTsa,
OTBETCTBEHHOCTh 32 €r0 Cy1b0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE YXOBHBIX IECHHOCTEN POCCHICKOT0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEICHMUS,;

CIIOCOOHOCTh OIICHHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC peIIeHUS,
OPUEHTHUPYSCH HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U [IEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaja B TOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISIM, CO3/JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPUHATHUS LEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUH C
TpaauiusaMu HapoioB Poccuu;

4) 3¢CTETHYECKOT0 BOCIIUTAHUA:

ACTETUYECKOE OTHONIIEHHWE K MHPY, BKJIIOYAasi ACTETUKY ObITa, HAYYHOrO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYya, OOIECTBEHHBIX OTHOIICHUH;



NOHMMAaHUE 3MOLIMOHATIBHOIO BO3EHCTBUS KUBOM IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HbIX BUJIAX HCKYCCTBA, CTPEMJICHUE
MPOSBIISITH KAYECTBA TBOPUECKOU JTMUHOCTH;

S) ¢usuyeckoro BocnuTaHusd, GOPMHPOBAHHMA KYJAbTYPbl 310POBbS U
IMOLHMOHAJIBHOIO 0J1ArONOTyYHsA:

NOHMMaHHE W peajlu3alnus 370pOBOro U 0e30macHoro oopasza >KU3HU
(3mopoBoe  TUTaHUE, COOJNIOJICHWE TUTHEHUYECKUX TpaBWI W HOPM,
cOAIaHCUPOBAHHBIM PEXUM 3aHATUA W OTIbIXa, peryspHas Quanyeckas
aKTUBHOCTB), O€pEeKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIIEHHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXHYECKOMY 3JI0POBBIO;

MOHMMAHUE UEHHOCTH MPaBUJI HWHIWBUAYAJIBHOTO U  KOJUJIEKTUBHOI'O
0€30MacHOro MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 30POBBIO U KU3HHU JIIOJICH;

OCO3HAHME MOCIEACTBUN U HENPUSTHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MAacTepCTBA, TPYI0JII00UE;

TOTOBHOCTh K AKTHMBHOM J€ATENTbHOCTH TEXHOJOTMYECKOM M COLHUaIbHOM
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEILHO
BBINIOJIHATH TAaKYIO JIE€SITEIbHOCTB;

UHTEpEeC K pa3lnyHbIM cepaM MpodhecCHOHATBHON JesATeNIbHOCTH, YMEHUE
COBEpIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud W Pealn30BBIBATh
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3KOJI0TUYeCKOT0 BOCIIUTAHMSA

HKOJIOTUYECKHU 1I€JIeCO00pa3HOE OTHOIIEHHWE K MpPHUpPOJE KaK HCTOYHHUKY
YKU3HU Ha 3emiie, OCHOBE €€ CYILIECTBOBAHUS;

NOBBIIICHUE YPOBHS SKOJOTMYECKOM KYyJIbTYpbl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUS TIOCTYNKOB M OLEHKM MX BO3MOXHBIX IOCIEICTBHM IS
OKPYXKarOLIEN Cpe.Ibl;

OCO3HAaHME TJI00ATBHOTO XapakTepa JKOJIOTMYECKHX MpoOjeM M MmyTed ux
pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MPUOOpETacMble MNpPU H3YUYEHUU OUOJIOTHH
3HaHUSI W YMEHHS TpU pPEIICHUH TNpoOJeM, CBS3aHHBIX C pPAlMOHAIBHBIM
OPUPOJIOTIOIb30BaHUEM  (COOMIOJIEHNE  MpaBWUi  MOBEAEHUS B IPUPOJIE,
HaIpaBJICHHBIX HA COXpPaHEHUE pPABHOBECHS B HKOCHUCTEMAX, OXpPaHy BHUIIOB,
AKOCUCTEM, OHOChEpPHI);



AKTUBHOE HEINPUATHE JCWUCTBHUM, MPUHOCAIIMX BPEHN  OKPYNKaKUIEH
IPUPOIAHON Ccpelie, YMEHHE MPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTHYECKUE
MOCECTBUSA MPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATH UX;

HaJIMYHUE PA3BUTOTO HKOJOTMYECKOTO MBILIIJICHHS, YKOJOTUYECKON KYJIbTYPHI,
OmbITa NEATETbHOCTH 3KOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUSA
PYKOBOJACTBOBATbCS UMM B IO3HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMAJIIBHOMN
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B IPAKTHUUECKOMN ESATEIBHOCTH SKOJIOTUYECKON
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUAJoOre
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIHUKYJIHTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3bIKOBOM W YMTATEIbCKOW KYJbTYpbl KaK CpEIICTBa
B3aUMOJICMCTBUS MEXKIY JIFOJbMU U MMO3HAHUS MUPA;

NOHUMaHUEe crnenu@uku OWOJOTUM KakK HAyKd, OCO3HAaHUA €€ poJu B
GbopMHpPOBaHUN PALMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JIaHUU IIEJIOCTHOTO
MpeACTaBlIeHUs] 00 OKpYXKalollleM MHUpPE KaKk O €IMHCTBE IPHUPOJIbI, YeJIOBeKa U
oOlllecTBa, B TMO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEW U pEIIeHUU MpolaeM
COXPAHEHHUS] TPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTU OWOJIOTHUU JJII COBPEMEHHOW ITMBUIIM3AIINH:
oOecrieyeHus: HOBOT'O YpPOBHS Pa3BUTUS MEAMIIMHBI, CO3/IaHHE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh pPEeCcypcHble  MpoOJeMbl  Pa3BUTHS
YeJI0BEYECTBA, MMOMCKA MyTEHl BhIXOJa U3 II00ATBHBIX AKOJOTUUECKUX MPOOIeM U
oOecrieueHusi MHepexojJa K  yCTOMUYMBOMY  Pa3BUTHUIO,  PalMOHAJIbHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUHW OMOJOTHMYECKHUX 3HAHUM B IENIX
MOBBIIIIEHUS OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAyYHON T'paMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaAaMOTHOCTH OOydYarommxcs, GOpMHUPYEMOM
IPY U3y4YECHUU OUOJIOTHH;

MOHUMAHHUE CYIIHOCTH METOJOB MO3HAHUSA, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH WCIOJb30BaTh TOJIydaeMble 3HaHUS [JJis1 aHajdu3a u
OOBSICHEHUS SIBIICHUI OKPYXAIOIIEr0 MUPa U MPOUCXOJAIIUX B HEM M3MEHEHUH,
yMEHHUE Jie7laTh OOOCHOBAHHBIC 3aKIIFOUCHHMsSI HAa OCHOBE HAy4YHBIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENIBHO HCIIOJIb30BaTh OMOJOTMYECKWE 3HAHUS s
penieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHME LEHHOCTH HAYYHOU JESITEIBHOCTH, TOTOBHOCTH OCYIIECTBIISIThH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;



TOTOBHOCTh M  CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHHIO U
caM000pa30BaHUIO, K aKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHHWA 1O OWOJIOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yiabTaThl OCBOEHHUSI y4eOHOro mnpeaMera «buojorus»
BKJIFOYAIOT: 3HA4YMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUS O0YyUYaIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXIIPEIMETHBIC) OOIIeHAyYHbIE MOHSATHUS, OTpakKaIoUue
IEJOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHeUUu(PUKYy METOJ0B IO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIECTBO, YHEPTHUs, SBJIICHHE, MPOIIECC,
cUCTeMa, Hay4YHbIN (haKT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UccleloBaHne,  HaONMIO/eHWe, W3MEpPeHHe, OKCICPUMEHT ©  JAPYTHX),
yHUBEpCaJlbHble Yy4yeOHbIe JielicTBUs (TIO3HABaTeJIbHbIE, KOMMYHHUKATHBHBIE,

pEryJsiTUBHBIE), oOecreynBaroIme (dbopmMupoBaHue (GyHKIHMOHATBHOM
IPAMOTHOCTM W  COLUMAJIbHOM KOMIIETEHUHMH OOYy4YalOIIMXCA, CIOCOOHOCTH
oOy4Jarommxcs UCII0JIb30BaTh OCBOCHHBIE MEXIMCIUIUITMHAPHBIE,

MHUPOBO33PEHUYECKME 3HAHMS W  yHUBEpPCAIbHbIE ydeOHble JIEWCTBHUS B
[I03HABATEIbHON U COLIMAJIbHOW IPAKTUKE.

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHHSI IMPOTPAMMBI CpPEIHET0 OOIIero
o0pa30BaHus JOJIKHBI OTPAXKAaTh:

OBnanenue YHHUBEpPCATbHBIMHU y4eOHBIMU MO3HABATEJIbLHBIMH
JHeHCTBUSIMHU:

1) 6a30BbI€e JJOTHYECKHE IeiiCTBUS:

CaMOCTOSITENNFHO ~ (OPMYNIHUPOBaTh M aKTyalM3UpOBaTh  MpoOieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJI30BaTh TPU OCBOCHUM 3HAHWA TPHUEMBI JIOTUYECKOTO MBIIIICHUS
(ananu3za, cUHTE3a, CpaBHEHUS, KiIacCUpUKAIIK, 0000IIEHNs), PACKPHIBATH CMBICI
OMOJIOTUYECKUX TMOHATHN (BBIICTATh UX XapaKTCPHbBIC NMPU3HAKW, YCTaHABIIUBATH
CBSI3H C IPYTUMH MTOHSATHSIMH);

OTIPENCNISITh 1EIN JeATEIBPHOCTH, 3ajaBas NapaMmMeTpbl U KPUTEPUH UX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

WCIIOJIB30BaTh OMOJIOTUYCCKUEC MOHATHUS IS OOBSICHEHUS (DAaKTOB M SIBICHHM
YKUBOH TIPUPOJIBL;

CTPOUTH JIOTHYECKHE PACCYXKICHUS (MHIYKTUBHBIC, IEAYKTHUBHBIC, TIO
aHAJIOTHH), BBISBIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEYHS B PAaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/ICITbHBIC cpeiacTBa  JUIA IpeICTaBICHUS
CYIIIECTBCHHBIX CBSI3€i M OTHOIICHUH B M3y4YaeMBIX OMOJIOTHYECKUX OOBEKTaX, a



TAK)K€  NPOTUBOPEUMH  Pa3HOrO0  pOAA,  BBIBICHHBIX B Pa3JIMYHBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IUJIaH pEHICHHs] MPOOJEMbl C Y4ETOM aHallM3a MMEIOIIHUXCS
MaTepHaJIbHBIX U HEMATEepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€ATEIbHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUN AEATEIBHOCTH;

KOOPAMHMPOBaTbL M  BBINOJHATH pabOTy B  YCIOBUAX  peajbHOro,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TP PELIEHUH )KM3HEHHBIX TPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKHE IeCTBHUS:

BJIa/IETh HaBbIKaMU y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JI€ATEIbHOCTH,
HaBbIKaMHU  pa3pellieHuss MnpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY TOMCKY METO/0B PEUICHUS] TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO
pa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPAa3JWYHbIE BUJbl JIEATEIBHOCTH [0 IOJYYEHUIO HOBOTO
3HAaHUA, €ro HUHTEpIpeTalMy, MPeoOpa3oBaHMI0 M NPUMEHEHUI0 B Y4eOHBIX
CUTYalMUsIX, B TOM YHCIIE IPU CO3/IaHUU YUEOHBIX U COLMATBHBIX TPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBIIIJIEHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEMN,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (OPMYyJIHUPOBATh COOCTBEHHBIE 3aladyl B 00pa3oBaTEIbHOMN
NeSITEIbHOCTH U )KM3HEHHBIX CUTYalUsIX;

BBISIBJISITh [IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJU3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEelleHUs, HaXOAUTh APTYMEHTHl IJs JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILLICHHUS;

AHAIM3UPOBATh IIOJYYEHHBIE B XOJE PEIICHHsS 3aJa4d  pPe3yJIbTarThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

OCYILECTBISATh ICJICHAIIPABICHHBIN TOUCK IMEpeHOca CPEACTB M CIOCO00B
JeHCTBUS B TPOPECCUOHANBHYIO CPELY;

yMETh NEPEHOCUTh 3HAHUS B IO3HABATENIBbHYIO M MPAKTHYECKYHO0 OOJacTH
KU3ZHENIEATEbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIE WJEH, MPEIaraTb OPUrMHAIbHBIE MOAXOAbl U PEIICHMS,
CTaBUTb MPOOJIEMBI U 33/1a4H, IOIYCKAIOIINE albTePHATUBHBIC PELLICHMUS.

3) pabora ¢ uHpopmManmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(pOpMAIUH (TEKCTEe Yy4eOHOTOo
nocoOusi, HAyYHO-TIONMYJISIPHOM JIUTEepaTtype, OHOJOTUYECKUX CIOBapsX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHAIU3UPOBATh



uHGOPMAITUIO PAa3IMYHBIX BUJOB U (OPM MPEACTABICHUS, KPUTUIECKU OLICHUBATh
e€ JIOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(GbOopMyIMpPOBATH 3alpPOChl U TPUMEHATH PA3NUYHBIE METOJbI MPU TOUCKE U
orOope Omonornyeckoil HHGOpMaAIUU, HEOOXOIUMOM JIs BBIMOTHEHUS y4EOHBIX
3aj1ay;

npUOOpeTaTh OMBIT HCHOJIB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYpPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO  BBIOMpaTh  ONTHUMANbHYIO  (OpMY  MpPEACTABICHHUS
ounonornyeckoit nHbopmaru (cxeMbl, rpadyKy, TAarpaMMbl, TaOIHIIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KadyecTBE CpeAcTBa NpU pabdoTe C
Ouonornyeckoil HMHPOpManMend: TPUMEHATh XUMHUYECKHe, (U3UYECKUE U
MaTE€MaTUYECKUE 3HAKU W CUMBOJBI, (OpPMYyJibl, abOpeBHAaTypy, HOMEHKIATYpY,
UCTIONb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPENICTBA
HaTrJIAIHOCTH;

BJIAJE€Th  HABBIKAMM  pAaclO3HaBaHWA M 3allUThl  MHMOpManuwy,
MH(OPMAITMOHHOW 0€301TaCHOCTH JIMYHOCTH.

Ogj1ajieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU J1€HCTBUSAMM:

1) oOmeHue:

OCYIIECTBIISTH KOMMYHUKAIIMK BO BceX cepax KU3HHU, AKTUBHO y4acTBOBATh
B JMAJIOT€ WJIM JUCKYCCHUU MO CYIIECTBY OOCYyXJaeMoi Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXIEHUS OTHOCHTEJBHO BBINOJHEHUS MpeIIaraeéMoin
3a/lay, YYUTHIBATh UHTEPECHI W COTJIACOBAHHOCTH MO3UIIUNA JAPYTHUX yYaCTHUKOB
JIAAJIora Ui TUCKYCCHUH);

pacro3HaBaTh HEBepOaJIbHBIE CpEACTBA OOIICHMS, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(JIMUKTHBIX CUTYallUi,
YMETb CMSTYaTh KOH(MIUKTHI U BECTH MIEPETOBOPHI;

BIAJCTh PA3JIMYHBIMU CIIOCOOaMM OOIIEHUS W B3aWMOJICHCTBHS, TIOHUMATh
HaAMEPEHUS IPYTUX JIIOJIEH, IPOSBIISATh YBOXKUTEIbHOE OTHOIICHUE K COOECETHUKY
U B KOPpeKTHOU popme hopMyIupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3pPEHUSI C HMCHOJb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) COBMECTHAs IeATeJIbHOCTh:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W MHAMBUIYAJTBLHON
paboThI MpU PEIICHUU OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJICHCTBUS IIPU PEIICHUU yUeOHOM 3a/1a4H;

BBIOWPATh TEMATHKy M METOJBI COBMECTHBIX MEUCTBHA C Y4E€TOM OOIMUX
WHTEPECOB M BO3MOKHOCTEH KaXKJIOTO YJieHA KOJJIEKTUBA;



IPUHUMAaTh L€JIM  COBMECTHOM  JESATENBHOCTH, OPraHU30BBIBAaTbH MU
KOOPAUHUPOBATh JEWUCTBUSL MO €€ JIOCTUKECHHMIO: COCTaBJISTH IUJIAH JIEWCTBUH,
pacnpenensiath poiad € YY4ETOM MHEHMM YYaCTHHKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOM padOThI;

OLICHMBATh KayeCTBO CBOEr0 BKJAJA@ M KaXJIOr0 yYaCTHHKAa KOMaHJIbl B
OOIIMii pe3yIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npe/iaraTb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUAEU C TMO3ULIUHA HOBU3HBI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErHYECKOE TOBEACHHE B PA3JIUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaxKeHHE, ObITh MHUIIMATUBHBIM.

OBJaieHne YHMBEPCAJIbHBIMY PeryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranu3zanms:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISIBJIEHUS MpoOJieM M UX
pEILICHHS B )KM3HEHHBIX U YY€OHBIX CUTYyalUsX;

BbIOMpaTh Ha OCHOBE OHMOJOTMYECKMX 3HAHWM II€JIeBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JECHCTBHSIX M MOCTYIKAaX IO OTHOLIEHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3J0POBbIO0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH IMO3HABATEIBHYIO JIEATEIBHOCTD, BBISABIATH
npoOJieMbl, CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIC 3aJja4yu B 00pa3oBaTeIbHON
NEATENBHOCTH U KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENILHO ~ COCTABJISITH IUIAH  PEIICHUS NpoOJieMbl € Y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JTaBaTh OLICHKY HOBBIM CUTYalUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;

JieaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTh
3a pelLlICHHUE;

OLICHMBATh MPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO W TMPOSBICHUIO LIMPOKOW JPYyAULMU B
pa3HbIX 00JIACTAX 3HAHWN, TOCTOSHHO TIOBBINIATH CBOW 0OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIAJE€Th  HABBIKAMM  IIO3HABATEJIbHON  peQueKCHH KaK  OCO3HAHMS
COBEpIIAEMBIX JEHCTBUA M MBICIUTENBHBIX MPOLECCOB, HX pE3yJbTaTOB U
OCHOBAaHMM, MCIOJB30BaTh MPUEMBI peIEKCUU I OLEHKH CUTYallMH, BbIOOpa
BEPHOT'O PEILLICHUS;

YMETh OLIEHUBATh PHUCKUM W CBOEBPEMEHHO IPUHUMATH PEIIEHUS IO HX
CHU)KECHMUIO;



IPUHUMATh MOTHUBBI W apryMEHThl JPYIMX IIPH AaHAJIN3E pEe3yJIbTaTOB
NEATENIbHOCTH;

3) npuHsTHE CedST M IPYTrUX:

IPUHUMATh Ce0sl, MIOHUMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI W apryMEHThl JPYrMX IpPU AaHAIW3E pEe3yJIbTaTOB
NEATEIIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJOBeKa.

IMPEAMETHBIE PE3YJIBTATBI

[IpenmerHble pe3ynbTartbl ocBoeHus mporpammbl COO mno Ouosioruu Ha
0a30BOM ypOBHE BKJIIOYAIOT criennduueckue A yueOHoro npeamera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 1O OCBOCHHIO, HHTEPIIPETAIIUU U
npeoOpa3oBaHUI0 3HAHWM, BUIBI JACSITEIBHOCTH IO MOJTYYEHUIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUU B Pa3jIMYHbIX y4E€OHBIX CUTyalHUsAX, & TaKKEe B peajbHBIX
KU3HEHHBIX CHUTYallUsX, CBSA3aHHBIX c Ouonorueid. B mporpamme mnpenmeTrHbie
pe3yabTaThl MPEACTABICHBI IO TO1aM 00yUYEHHS.

[IpenmeTHble pe3ysbTaThl OCBOCHUS ydyeOHoro npeamera «buonorus» ¢ 10
KJlacce JOJIKHBI OTPAKATh:

c(OpMHPOBAHHOCTh 3HAHUU O MECTE U POJU OMOJIOTMU B CHCTEME HAyYHOTO
3HAHUSl ECTECTBEHHBIX HAayK, B ()OPMHUPOBAHMHM COBPEMEHHOH €CTEeCTBEHHO-
HAay4YHOW KapTHHBI MHUpa MU HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNUCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTUE OWUONOTUH, (DYHKIIMOHATBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpBIBaTh COJAEp)KaHHWE OWOJIOTMYECKUX TEPMHUHOB M TOHATHUM:
J)KU3Hb, KJIETKA, OpPraHu3M, MeTa0oiau3M (OOMEH BEIIeCTB M IpEeBpalleHUE
SHEPTHH), TOMEOCTa3 (CaMOPETyJISIUs), YPOBHEBAsI OPraHU3ALMS KUBBIX CUCTEM,
CaMOBOCTIPOU3BEICHHE (PENPOIYKIINS), HACIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHHE H3JIaraThb OWOJIOTUYECKHWE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsI, LIEHTpaJibHas JOTMa MOJIEKYJsIpHOM Ouosoruu), 3akoHsl (I
Mengens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 eHTpax MHOTOOOpasus u
MIPOUCXOXKJIEHUS KyIbTYpHBIX pactenuit H. V. BaBunosa), onpeaensars rpaHuiibl
UX MPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
ONMCAHME MKUBBIX CHUCTEM, MPOLECCOB M SBJICHMI, OpraHu3alys U IIPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIy HCCIEAYyEMbIMH BEJIMYMHAMU, OOBSCHEHHE MOIYUYEHHBIX



pe3yJbTaTOB, WCIIOJIb30BAHHBIX HAYYHBIX IMOHATHI, TEOPUN U 3aKOHOB, YMEHHE
Jie7aTh BBIBOJIbI HA OCHOBAHUU MOJYYECHHBIX PE3YIbTATOB;

YMEHHE BBIJICNIATh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHWOT, OJHOKJIETOYHBIX W MHOTOKJICTOYHBIX OpPTaHU3MOB, OCOOCHHOCTH
MIPOIIECCOB: OOMEHA BEIIECTB M MPEBpAIICHUS dHEPTUH B KJIETKE, (DOTOCHHTE3A,
IUTACTHYECKOTO W DJHEPreTHYecKoro oOMEHa, XEeMOCHHTEe3a, MHTO3a, Meko3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHUSA, WHIUBUAYAJbHOIO pPAa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

YMEHHUE MPUMEHSTH IMOJTYYCHHbIC 3HAHUS ISl OOBSICHEHHS OMOJIOTMYECKHUX
IPOLIECCOB U SIBJICHUU, JUISl NMIPUHSITUA NMPAKTUYECKUX PELUICHUN B MOBCEIHEBHOU
KU3HU C 1IeJbl0 o0ecredeHus: Oe30MacHOCTH CBOETO 370pOBbS M 370POBBS
OKPYXKaIOIUX JII0eH, COOTI0IEHNsI HOPM IPAMOTHOT'O MOBEJICHUS B OKPY>KarOIIeH
MPUPOJHON cpejie, TMOHMMaHUE HEOOXOJAUMOCTH HCIIOIB30BaHUS JOCTHKEHUN
COBPEMEHHOMU ounosioruu u OMOTEXHOJOT U1 TUTSt palMoOHAIBLHOTO
MPUPOJIONIOIB30BAHUS;

YMEHHE pellaTh »BJEMEHTApHbIE TE€HETUYECKUE 3aJadyd Ha MOHO- U
JUTUOPHUIHOE CKpEIIMBaHUE, CIEIUICHHOE HaCIeJOBAaHUE, COCTaBIATh CXEMBbI
MOHOTHOPUJIHOTO CKpEILIMBAHUS NJis MpeICKa3aHusi HacjeJI0BaHUs MPU3HAKOB Yy
OpraHU3MOB;

YMEHUE BBITOIHATH JTA0OPATOPHBIE W TPaKTUYECKUe padOThl, COOMIOIATH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTHYECKU OIIEHHMBATh M HHTEPIPETUPOBATH HUHGPOPMAIUIO
OMOJIOTMYECKOTO  COACpPKaHMS, BKIIOYAIOUIYI0 TICEBJIOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBON MH(POPMAIINH, HAYYHO-TIOMYJISIPHBIC
MaTepHalibl), STUYECKHUE aCIEeKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIMHE, OUOTEXHOJIOTUH;

YMEHHE CO3/laBaTh COOCTBEHHBIE IHChbMEHHBIE M YCTHBIE COOOIICHHS,
0006m1as 6uoJIoruYecKyr0 UHGOPMAIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh MOHSATUWHBIN anmapat OUOJIOTHUH.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KUIACC

Ne i/

HanmeHnoBaHue pa3jieiioB U TeM
NPOrpamMMbl

buonorus kak Hayka

JKuBble cucTeMBI U HX OpraHu3anusa

XHWMHAYECKHUH COCTaB U CTPOCHUC KIICTKH

>KI/I3HC,Z[CHTCJIBHOCTL KJICTKHN

Pasmuoxxenue u HMHAUBHUAYAJIBbHOC PA3BUTHC
OpTraHHu3MOB

HacnencTBeHHOCTE U H3MEHYNBOCTD
OpraHu3MOB

Cenekiust opranu3mMoB. OCHOBBI
OMOTEXHOJIOTUHA

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Koan4yecTBo 4acoB

Bcero

34

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoTbI

0.5

1.5

DJIEKTPOHHBIE
(uudgposrbIe)
o0pa3oBaTe/ibHbIE

pecypchbl

bubnuoreka [JOK
https://m.edsoo.ru/7f41c292

bubnuoreka [JOK
https://m.edsoo.ru/7f41c292

but6mmoreka [IOK
https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK
https://m.edsoo0.ru/7f41c292

but6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bubnuorexa [JOK
https://m.edsoo.ru/7f41c292



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

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KUIACC

Tema ypoka

buonorus B cucreme HayK

MeToapI TO3HAHUS KUBOU
npupoabl. [Ipaktudeckas pabora Ne
1 «Mcnonap30Banme pa3IuyHbIX
METOJIOB MPU U3YyUYECHUU
OHOJIOTMYECKUX 00BEKTOBY

buonorunueckue CUCTCMBEI,
IpOLECChI U UX U3YUCHUC

XUMHYECKHH cOCTaB KIeTKU. Boma
1 MUHEpaJIbHBIC COJTU

benku. CocTaB u cTpoeHue OeIKoB

depMeHTbI — OHOJIOTHYECKHE
Karanuzaropsl. JlaboparopHas
pabora Ne 1 «M3yuenue
KaTaJIUTUIECKON aKTHBHOCTH
(hepMeHTOB (Ha IpUMEpPe aMUIIa3bl
WJTU KaTajasbl)»

Yrnesoawl. JInouas:

Koan4yecTBo 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoThl

0.5

0.5

JlaTa
U3YYeHUS

05.09.2023

12.09.2023

19.09.2023

26.09.2023

03.10.2023

10.10.2023

DJIEKTPOHHBIE
nugposeie
oOpa3oBaTte/ibHbIE

pecypchl

bubmmorexa [JOK
https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a

bu6mmoreka [IOK
https://m.edso00.ru/863e6122

but6mmoreka [IOK
https://m.edso0.ru/863e6564

bub6mmorexa [JOK
https://m.edso0.ru/863e674e

bu6mmoreka [JOK
https://m.edso0.ru/863e6b72

bub6mmorexa [JOK
https://m.edso00.ru/863e6b72

bub6mmorexa [JOK
https://m.edso0.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

10

11

12

13

14

15

16

17

Hyxneunossie kucinotsl. AT®

Hcropus 1 MeTOIbI M3yYCHUS
kietku. Kinetounas teopust

KieTka xak 1eitocTHas Kusas
cucrema

Crpoenue 3ykapuoTUYECKON
kieTku. Jlaboparopnas padora Ne 2
«3ydyenue cTpoeHus KIETOK
pacTeHui, ’KUBOTHBIX, TPUOOB 1
OaxTepuii o]l MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax u ux
OTIHCaHUE)

OOMeH BEIIECTB MM META00JIN3M

dorocuaTe’. XeMOCHHTES

DHepreTUYecKuii 0OMeH

JKuzHeHHbIN MK KIETKU. [lenenue
KJIeTKu. Muto3. JIlaboparopHast
pabota Ne 3 «Habmronenue Murosa
B KJIETKaX KOHYMKA KOPEIIKa JyKa
Ha TOTOBBIX MUKpOIIpEnapaTax»

Buocunres Oenka. Peakiusa
MaTPHYHOTO CHHTE3a

Tpaucnsius — OuocuHTe3 OenKa

0.5

0.5

17.10.2023

24.10.2023

07.11.2023

14.11.2023

21.11.2023

28.11.2023

05.12.2023

12.12.2023

19.12.2023

26.12.2023

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

bubmnoreka LJOK
https://m.edso0.ru/863e6e88

bu6mmoreka [JOK
https://m.edso0.ru/863e6ff0
https://m.edso00.ru/863e716¢

bu6mmorexa [JOK
https://m.edso0.ru/863e766¢

bu6mmoreka [IOK
https://m.edso0.ru/863e7c98

bu6mmoreka [IOK
https://m.edsoo.ru/863e7aae

bu6morexa [JOK
https://m.edsoo.ru/863e7dc4

bu6morexa [JOK
https://m.edsoo.ru/863e796e

bub6mmorexa [JOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

18

19

20

21

22

23

24

25

26

Hexnerounsie ¢popmbl )KU3HU —
BUPYCHI

®opMbl pa3MHOKEHHSI OPTaHU3MOB

Meiios

OO0pasoBaHue U pa3BUTHE MOJIOBBIX
KJ1eToK. OII010TBOPEHHE.
JlabopaTtopnas pabota Ne 4
«M3y4eHne cTpoeHHsI MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIIpernapaTax

NHnnBuayansHOE pa3BUTHE
OpraHU3MOB

I'enetuka — HayKa O
HaCJICACTBCHHOCTH U U3MCHYMUBOCTHU

3aKOHOMEPHOCTH HacJe0BaHUS
pu3HaKoB. MoHOruOpuIHOE
CKpELIMBAHNE

JluruOpuaHoe CKpeImuBaHue. 3aKoH
HE3aBHCHMOTI'0 HaclleJJOBaHUS
MIPU3HAKOB

CluemieHHOe HacjieIOBaHHE
npu3HakoB. JlaboparopHas pabota
No 5 «M3yuenune pe3ynbTaToB
MOHOTHOPUAHOTO U IUTHOPUIHOTO

0.5

0.5

09.01.2024

16.01.2024

23.01.2024

30.01.2024

06.02.2024

13.02.2024

20.02.2024

27.02.2024

05.03.2024

12.03.2024

https://m.edso0.ru/863e796e

bu6mmoreka [JOK
https://m.edso00.ru/863e7540

bu6mmoreka [IOK
https://m.edso00.ru/863e81h6
https://m.edso0.ru/863e831e

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

bu6mmorexa [JOK
https://m.edsoo.ru/863e81b6

bu6mmorexa [JOK
https://m.edso0.ru/863e8436

bu6mmoreka [IOK
https://m.edso00.ru/863e86f2

bu6mmoreka [IOK
https://m.edso0.ru/863e8878

bu6mmorexa [JOK
https://m.edsoo.ru/863e89a4

bu6mmorexa [JOK
https://m.edso0.ru/863e8c60



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

27

28

29

30

31

32

33

34

CKpEIIMBAaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKpOIIpenapaTax»

I'enetuka nona. Hacnenosanue
HpI/ISHaKOB, CIICIIJICHHBIX C ITOJIOM

N3menunBocts. Henacnencreennas
nu3MeH4YHUBOCTb. JJabopaTtopHas
pabota Ne 6. M3zyuenue
MOJIM(UKAITIOHHON H3MEHUYUBOCTH,
[IOCTPOEHHE BapUAIIIOHHOTO psijia U
BAPUALIMOHHON KPUBOI

HacnencrBennass "3MEHYHBOCTb.
JlabopaTtopnas padota No 7.
«AHamM3 MyTanui y 1po30(huisl Ha
TOTOBBIX MHUKPOIIPETapaTax»

I'enetuka uenoBeka

[IpomexxyTouHas aTTecTanus B
dbopme EI'D

Cenekius Kak HayKa U TIpoIiece

Meroasl U JOCTHKEHHUS CEIEKIIUU
pacTeHUl U KUBOTHBIX

buorexHonorus xak oTpaciib
IIpOU3BOACTBA

OBILEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

0.5

0.5

19.03.2024

02.04.2024

09.04.2024

16.04.2024

22.04.2024

07.05.2024

14.05.2024

21.05.2024

bu6mmoreka [JOK
https://m.edso0.ru/863e8c60

bu6mmoreka [JOK
https://m.edsoo.ru/863e8efe

bu6mmoreka [JOK
https://m.edsoo.ru/863e8efe

bu6mmoreka [IOK
https://m.edso00.ru/863e8d78

bub6mmoreka [JOK
https://m.edso0.ru/863e9214

bubmuoreka [{OK
https://m.edso0.ru/863e9214

bu6mmoreka [IOK
https://m.edso0.ru/863e9336



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

1. IIporpamma no 6uosioruu 10-11 xmaccel. Aptopsl B.B.I1aceunuk, B.B. Jlatromus,
B.M.ITakynoBa, M31-Bo: M. «IIpocBemienue» 2021r.

2. Yueonuk buonorus 11 xkimacc mis o0ieoOpa3oBaTebHBIX OpraHu3aluii (6a30BbIi
ypoBenb)/ B.B. Ilaceunuk, A.A. Kamenckuii, [lIseros I'.I"., 'anontok 3.I". 3n-Bo:
Mocksa «IIpocBemenue» 2021

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

B.B. NaceuHuk, A.A. KameHckuii, LLseuos I.T., FanoHtok 3.T. Buonorusa 10-11 knacc: meToauyeckoe

nocobue — Mocksa «lpoceeweHne» 2021 r.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

1.https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-biologi
2.www.bio.1lseptember.ru;

3.www.bio.nature.ru;

4.www.edios.ru;

5.www.km.ru/educftion



