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MNNOACHUTEJIbBHAS 3AIINCKA

[Tpu pa3zpaboTke mporpaMMsl 1o OMOJIOTUH TEOPETUUECKYIO OCHOBY JIJISl OTIpEeIETICHUS
NOJX0/10B K (POPMHUPOBAHUIO COJIepKaHusl yueOHOoro npeamera «bronorus» cocTaBuIu:
KoHuenTyaibHble nosoxkeHust PI'OC COO o B3auM000yCIIOBIEHHOCTH LIEJIeH, COAEpIKaHus,
pe3ynbTaToB 00yUYeHUs M TpeOOBaHUN K YPOBHIO MOJATOTOBKU BBHITYCKHUKOB, MTOJIOKEHUSI 00
o0LINX LEeNSIX U NPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSTHIUE CUCTEMBI CPETHETO
obmiero oopazoBanus B Poccuiickoit @enepannu, a Takke NOJ0KEHUS 0 crennduke 61onoruy,
e€ 3HAYCHUH B TIO3HAHUH KUBOU IPUPOABI U 00ECTICUCHUH CYIIECTBOBAHHS YeIOBEYECKOTO
oOmiectBa. CoryiacHO Ha3BaHHBIM MOJIOKEHUSM, OIPEIeIeHbl OCHOBHBIE (DYHKLIUU MTPOTPaMMBI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma o 6uosoruu Ja€T mMpecTaBiIeHre O MeNIsIX, 00 00IIel cTpaTernu 00yJeHus,
BOCIIUTAHMS U Pa3BUTHUS 00YUAIOIIUXCS CPEACTBaMHU yueOHOro npeamera «buomorusy,
orpenenser 00s3aTeNbHOE MPEAMETHOE COJIepKaHUE, €0 CTPYKTYPY, paclpeieieHue 1Mo
pazzenaM u TeMaM, peKOMEHIyeMYIO MOCIIeJOBAaTEIbHOCTh U3YUeHHs yueOHOT0 MaTepHaa C
y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSA3€H, TOTUKH 00pa30BaTeIbHOTO Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00Y4atoLTIXCSl.

B nmporpamme o 610I0THN TaK)Ke YIUTHIBAIOTCA TPEOOBAHUS K INIAHUPYEMBIM
JMYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM pe3yJibTaTaM 00yueHus: B GOpMHUPOBAHUU
OCHOBHBIX BHJIOB yU4e€OHO-TI03HABATEILHOM NEITEIbHOCTH/YI€OHBIX TEUCTBUI 00YyJarOIINXCS 110
OCBOCHHMIO COJIEPKaHMsI OMOJIOrMYECKOT0 00pa30BaHUsL.

B nporpamme no 6uonorun (1011 kiaccsl, 6a30BbIi YpOBEHb) PeaTM30BaH MPUHIHUIT
MIPEEMCTBEHHOCTH B U3y4eHHUH OMOJIOTHH, OJarofaps 4eMmy B Heil mpocMaTpuBaeTcs
HAIPaBJIEHHOCTh HA Pa3BUTHE 3HAHUM, CBA3aHHBIX ¢ ((OPMUPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IEHHOCTHBIX OPUEHTALMI TUYHOCTH, SKOJIOTUYECKOTO MBIIIJICHUS,
IPEeCTaBICHUN O 3J0POBOM 00pa3e KU3HU M OEPEKHBIM OTHOIIEHUEM K OKPY>KaIoLIeH
npupoIHOi cpene. [loaToMy Hapsny ¢ H3ydeHHEM 00IIEONOIOTHYECKUX TEOPH, a TAKKe
3HAHUU O CTPOEHUU >KUBBIX CHCTEM Pa3HOI0 PaHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOMINX B HUX
IPOIIECCOB B ITpOrpamMMe o OMOJIOTHH yeIEHO BHUMaHHUE UCTIOIb30BaHUIO MTOTYUEHHBIX
3HAHUH B MOBCETHEBHOMN JKU3HHU JJISl PEIICHUS MIPUKIATHBIX 3a/1a4, B TOM YHUCIIe: MPOPHUIAKTHKI
HACJIEICTBEHHBIX 3a00JI€BaHM YeloBeKa, MEAUKO-TeHETUUECKOTO KOHCYIbTUPOBAHUS,
000CHOBaHHUS SKOJIOTMUYECKH 11€1eCO00pa3HOro MOBEACHUS B OKPY>KaIOLIeH MpUpOIHON cpele,
aHaJM3a BIMSHUS X035 CTBEHHON JAEATEIbHOCTH YEIOBEKa Ha COCTOSIHUE PUPOAHBIX U
UCKYCCTBEHHBIX SKOCHUCTEM. Y CUJICHHE BHUMAHUS K NPUKJIaHONW HAMPaBICHHOCTH Y4eOHOTO
npenmeta «buonorusy npoauKTOBaHO HEOOXOUMOCTBIO 00€CTIeYeH s YCIOBUM I PeleHuUs
OJIHOH M3 aKTyaJbHBIX 337a4 IKOJLHOTO OMOJIOTHYECKOr0 00pa3oBaHus, KOTOpas Mpernoaaraet
(dopmupoBaHue y 00yJaromuxcs COCOOHOCTH aJanTUPOBATHCS K U3MEHEHUSIM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHe cpeaHero obiiero o0pa3oBaHus 3aHUMaeT BakHoe MecTo. OHa
obecrieunBaeT popMUpOBaHUE y 00yUAIOIIMXCS MPEACTABICHUN O HAYYHOW KapTHHE MHPA,
pacuupsieT 1 000011aeT 3HaHKUS O )KUBOW PUPOJIE, €€ OTIUUUTENIBHBIX MPU3HAKAX — YPOBHEBOM
OpraHu3aliy U 3BOJIOIMHU, CO30aET YCIOBUS IS TIO3HAHUS 3aKOHOB KUBOU IPUPOJIBI,
dbopmupoBanus GyHKIIMOHATHHOW IPAaMOTHOCTH, HABBIKOB 3I0POBOTO M O€30macHOro oopasa
YKU3HU, SKOJIOTUYECKOTO MBIIIJICHUS, IEHHOCTHOTO OTHOIICHHUS K KUBOI MPUPOJE U YETIOBEKY.

Bonbmoe 3naueHne GMOJIOTHUS UMEET TaKXKe ISl PEIICHUs] BOCITUTATEIbHBIX U
Pa3BUBAIOIIMX 33/1a4 CPEIHETO 001Iero 0opa3zoBaHus, Colanu3anuyu ooyyarommxcs. 3ydenue



OuosIorrK 00eCeYrBaET YCIOBUS 11 (HOPMHUPOBAHMS HHTEIIEKTYATbHBIX,
KOMMYHHKAITMOHHBIX U MHPOPMAITMOHHBIX HABBIKOB, 3CTETUYECKON KYJIBTYPHI, CIIOCOOCTBYET
WHTETPAIK OMOJIOTUYECKUX 3HAHUIA C TIPEJCTABICHUSIMHU U3 IPYTUX YUEOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3UKH, XUMUU U Teorpaduu. HazBaHHbIE O0KEHNUS O MTPEAHA3HAYEHUU YI1eOHOTO
npenmMeta «buonorus) cocTaBUIIM OCHOBY JUIsl ONIPEIECTICHUS TOAXO0/I0B K 0TOOpY U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TPEICTABICHHOIO B TPOrpaMMe TI0 OHMOJIOTHH.

OTt60p comepxkanms yaueOHOTO mpeamera «bruonorus» Ha 6a30BOM YPOBHE OCYIIIECTBIIEH C
MO3UIUI KYJIbTYpOoCOOOPa3HOTo MOAX0/a, B COOTBETCTBUHU C KOTOPHIM 00yYarOIIHeCs JOIAKHBI
OCBOUTH 3HAHUS U YMEHUs, 3HaUUMBble 17151 GOPMUPOBAHUS 001IEH KyIbTYphl, ONpPEeioNnne
aJICKBATHOE MTOBE/ICHHE YEIIOBEKA B OKPYXKAIOIICH MPUPOIHOM Cpelie, BOCTpeOOBaHHbBIE B
MOBCETHEBHOM JKU3HU U MIPAKTUIECKOHN AesitenbHOoCTH. Oc000€ MECTO B 3TOM CUCTEME 3HAHUI
3aHUMAIOT 3JIEMEHTHI COACPKAHMSI, KOTOPbIE CIY»KaT OCHOBOM JUist (POpMUPOBaAHUS
MPEJCTAaBICHUN O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHE MUPA U [IEHHOCTHBIX
OpPHUEHTAIUAX JIUYHOCTH, CIIOCOOCTBYIOIIMX T'YMaHU3aUN OHOJIOTHYECKOro 00pa3oBaHusl.

CTpyKTypHpOBaHUE COACpKaHUS Y4eOHOTO MaTepuaia B porpaMMe o OHOJIOTUr
OCYIIIECTBIICHO C Y4ETOM NMPUOPUTETHOIO 3HAYECHUS 3HAHUI 00 OTIIMYUTENIBHBIX OCOOCHHOCTSIX
JKUBOM IPUPOJIBI, O €€ YPOBHEBOM OpraHU3alMK U 3BOJIIOLNHU. B COOTBETCTBUH C 3TUM B
CTPYKType yueOHoro mpeamMera «broaorus» BeICIEHbI CIASAYIONINE COACPKATEIbHbBIC THHUH:
«buonorus kak Hayka. MeTopl HaydHOTo Mo3HaHUs», «KieTka kak OMoJIorudecKasi CHCTEMaY,
«Opranusm Kak Ouosornyeckas cucreMay, «Cucrema 1 MHOroo0pa3ue OpraHuyeckoro MUpay,
«OBOJTIOLINS )KUBOH MPUPOABI», « IKOCUCTEMBI U MPUCYILINE UM 3aKOHOMEPHOCTI».

Lenp n3yuenus: yaebHoro npeameta «bruomnorus» Ha 6a30BOM YPOBHE — OBIIAJICHHE
00y4JarOIMMHUCS 3HAHUSMU O CTPYKTYPHO-(YHKIIMOHATHHOW OpTaHU3aIIH KUBBIX CUCTEM
pPa3HOTO paHra v NpUoOpeTeHne YMEHUN UCTIOIb30BaTh 3TU 3HAHUS JUIsl TPAMOTHBIX I€HCTBUH B
OTHONIEHUH O0O0BEKTOB )KMBOW MPUPOJIbI U PEILICHUS PA3IUYHBIX KU3HEHHBIX MTPOOIIEM.

JocTrxenne e u3ydeHus: yaeoHoro npeamera «buonorus» Ha 6a30BOM YpOBHE
o0ecreynBaeTcsl pelIeHUEM CIeIYIOINX 3a/1a4:

OCBOEHHUE 00YUaAIOLIUMUCS CUCTEMbI 3HAaHUI 0 OMOJIOTMYECKUX TEOPHSIX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TUII0TE3aX, MpaBuiax, CIy>KalliuX OCHOBOM At GOpMUPOBAHUS
MPEJICTABICHHUI O €CTeCTBEHHO-HAYYHOW KapTHHE MUPa, O METOJIaX HAYIHOTO TTO3HAHWS,
CTPOEHUH, MHOTOOOPa3uu 1 0COOEHHOCTSX JKUBBIX CHCTEM Pa3HOTO YPOBHS OpPTaHU3AINH,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAaHUIX B OMOJIOTHY;

dbopMupoBaHue y 00yJaromuxcsl Ho3HaBaTeNbHbIX, HHTEIIEKTYalIbHbIX U TBOPUECKUX
CIIOCOOHOCTEH B MpoIiecce aHAIM3a JAaHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTHH HAYYHBIX B3TJISI/IOB,
UJeH U TOIXOIOB K H3YUEHUIO KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3aINH;

CTAHOBJICHUE y 00yYaIoOmMuUXCcsl 001Iel KyIbTyphl, YHKIIMOHATHHOW TPAMOTHOCTH,
pa3BUTHE YMEHUI OOBACHATDH U OLIEHUBATH SIBJICHUS OKPYKAIOLIET0 MUPa KUBOU MPUPOIBI Ha
OCHOBaHWH 3HAHUU M OMBITA, TOJYYCHHBIX IPU U3yUYECHUU OUOJIOTHH;

dbopMupoBaHUEe y 00YJIAOIIUXCS YMEHUH WILTIOCTPUPOBATH 3HAYCHNUE OHOIOTHUYECKHUX
3HAaHUU B IPAKTHYECKOH EATEIbHOCTH YEJI0BEKa, PA3BUTUH COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI ¥ arpoOUOTEXHOJIOTHIA;

BOCTIUTaHHE YOCKIEHHOCTH B BO3MOXXHOCTH TTO3HAHMSI YEIIOBEKOM YKHBOW MIPHUPOJIBI,
HEO0OXOIUMMOCTH OEPEKHOTO OTHOIICHUS K HEel, COOTIOICHUS STHUYECKUX HOPM MPHU TIPOBEICHUH
OMOJOTUYECKHUX UCCIIEIOBAHMUI;

OCO3HaHHE EHHOCTU OMOJIOIrMYECKUX 3HAHUH JJIs TIOBBIIIEHUS YPOBHS KOJIOTUYECKOM
KYJIBTYPBI, U151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS,



HNpUMEHEHHE PHOOPETEHHBIX 3HAHUIM U YMEHUIT B TOBCETHEBHOM KHU3HU ISl OLIEHKH
MOCJIEICTBHI CBOCH AEATEIHHOCTH MO OTHOIIECHHIO K OKPY)KaIOIIeH cpeae, COOCTBEHHOMY
3I0pOBBI0, 0OOCHOBAHHE U COOIIOICHUE Mep MPOPUIAKTHKH 3a00JIeBaHHH.

B cucreme cpemanero obmero oopasoBanus «buonorusy, nzydaemas Ha 6a30BOM ypOBHE,
SBJISIETCSI 0053aTEIbHBIM YIEOHBIM ITPEMETOM, BXOSIIMM B COCTAB MPEIMETHON 00IacTh
«EcTecTBeHHO-HAY4HBIE TPEIMETHI.

s m3yueHust 6Moaorun Ha 6a30BOM YpPOBHE CpeIHEro 001ero oopa3oBaHus OTBOAUTCS
68 yacoB: B 10 kiacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP/KAHUE OBYYEHUA
10 KJIACC

Tema 1. Bnosnorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMH, TEXHUUYECKUMU U IPYTUMHU
€CTECTBEHHBIMU HayKaMH, (prtocodueit, STUKOH, 3CTETUKON 1 mpaBoM. Ponbk Ouosoruu B
(hopMHUPOBaHUH COBPEMEHHOW HAy4YHOW KapTHUHBI Mupa. CuctemMa OMOJIOTUYECKUX HayK.

MeTobl To3HaHMS KUBOW MPUPOAbI (HaOII0AeHNE, SKCIEPUMEHT, ONMCaHUe, H3MEpPEHHE,
KJaccu(uKanus, MOACIMPOBAHUE, CTATUCTUYECKAss 00pabOTKa TaHHBIX ).

JdemoHcTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u ®@. Kpuxk.

Tabmuie! U cxeMbl: «MeTOoIbI TO3HAHUS )KUBOW TIPUPOJIBI.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

[TpakTrueckas padota Ne 1. «Mcmoap30BaHue pa3IMuHBIX METOJOB MPU U3YYECHUHN
OHOJIOTrM4YEeCKUX OOBEKTOB.

Tema 2. JKuBble cucTeMbl M UX OPraHU3AIUSA.

JKusbie cuctemsl (OMOCHCTEMBI) KaK MpeIMeT n3ydeHus: ononoruu. OTIn4He KUBBIX CUCTEM
OT HEOPTraHUYECKOW MPUPOBI.

CgoiicTBa OMOCHCTEM U UX pazHOOOpasue. Y POBHHU OpraHU3alud OMOCUCTEM:
MOJIEKYJIIPHBIN, KIIETOYHbIA, TKAHEBBIN, OPraHU3MEHHbIN, IMOMYISHIUOHHO-BUI0BOM,
HKOCHUCTEMHBIH (OMOTe01eHOTUYECKHIA), OMOC(hEPHBIA.

JdemoHcTpauuu:

Tabmuib! u cxembl: «OCHOBHBIE IPU3HAKH KU3HU», «YPOBHHU OPTaHU3AIIUN KUBOK
MIPUPOABIY.

Ob6opynoBanue: Mmoaens Monekyibl JJHK.

Tema 3. XuMHYeCKHil COCTaB U CTPOCHHE KJIETKH.

XUMHYECKUH COCTaB KIETKU. XUMHUUECKHE AIEMEHThI: MAKPOAJIEMEHThI, MUKPO3JIEMEHTHI.
Bopa u MuHepanbHbIe BeleCTBa.

OyHKIMH BOJBI U MUHEPAITBHBIX BEIIECTB B KieTke. [loanepkanne ocMOTHYECKOTO OalaHca.

benku. Cocta u crpoeHue 0elKkoB. AMHUHOKHUCIIOTHI — MOHOMEPHI OenkoB. HezameHumble u
3aMEHUMBbIC AMHUHOKHCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHH CTPYKTYPBI OCIIKOBOM MOJIEKYIIBI
(mepBUYHas1, BTOPUYHAs, TPETUYHAS U YETBEPTUUHAS CTPYKTYpa). XUMHUECKHE CBOMCTBA OEIKOB.
buonornueckue pyHKINN OEIKOB.

depMeHTHI — OHoNIornYecKue Katanu3aTopsl. CTpoeHue pepMeHTa: akTUBHBIN LIEHTD,
cyocrpaTtHas crienuduarocts. Kopepmentsl. Buramunasl. OTiauanst GepMeHTOB OT
HEOpPraHMYECKUX KaTaJIu3aToOpOB.

VYraeBosl: MOHOCaXxapuabl (TI0K03a, pudo3a 1 Je30kcuprdo3a), Aucaxapusl (caxaposa,
JIAKTO3a) U MoJMcaxapupl (Kpaxmai, TIIUKOTeH, HeJT103a). buonornueckue GyHKuu
YTJIEBO/IOB.

Jlunuaer: Tpurnunepunbl, pocdonaunuabl, crepouasl. I uapoduabHO-TUAPOGHOOHBIE
cBoiicTBa. buonornueckue ¢pyHkiuu unuaoB. CpaBHEHUE YTIIEBOAOB, OCIKOB U JIMITH]IOB KaK
HCTOYHUKOB DHEPIHH.

Hyxneunossie kucnortsl: JJHK n PHK. HykneoTuasl — MOHOMEpPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenue u pyaknuu [JHK. Ctpoenune u pyakunu PHK. Buast PHK. AT®: crpoenue u hyHKIMH.



[{uTonorus — Hayka o kieTke. Kietounas Teopus — nmpuMep B3auMOACHCTBUS HeH U (haKkTOB
B HAYYHOM IMO3HaHUU. METO/Ibl U3yUEHHUS KIIETKH.

Krnetka kak nenoctHas xuBasi cucreMa. OO1ie npru3HaKky KIETOK: 3aMKHYTasi Hapy>KHas
MeMOpana, moJiekyisl JIHK kak renernueckuii anmapar, cucreMa CHHTe3a Oerka.

Tumbl KIETOK: SyKapruOTHYeCKasi U pokapuoTHueckas. OCOOEHHOCTH CTPOCHUS
npokapuoTHueckoil kinetku. Kierounas crenka 6akrepuii. CTpoeHHE SyKapHOTHIECKON KIIETKH.
OCHOBHBIE OTIUYHS PACTUTEIBHON, )KUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsI CTEHKA, TIMKOKAIUKC, NX (QYHKIUH.
[Tna3maruueckas MmemOpaHna, e€ cBoiicTBa 1 GyHKIMH. [{uTomnazma u e€ opraHouIbl.
OnnromeMmOpanHubie opranousl kietku: DIIC, anmapar [Nonbmxu, mu3ocomsl. [lomyaBToHOMHBIE
OpraHouAbl KJIETKU: MUTOXOHIPHH, TTacTU bl [Ipoucxoxaenne MUTOXOHIpH 1 TutacTul. Buabl
wiactull. HemeMOpaHHbIE OpraHOUIbI KIETKH: puOOCOMBI, KIETOUHBIN [IEHTP, LIEHTPHOJIH,
pecHUYKH, KryTuku. OyHKIIMU OpraHon10B KJIETKU. BKiltoueHus.

SAnpo — perynasaTopHbIi eHTp KiIeTku. CTpoeHue siapa: sjaepHas 000JI09Ka, KapuoIiazMa,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCHOPT BEILIECTB B KJIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBanu, M. IlIneitnen, P. Bupxos, . Yorcon, ©.
Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Huarpammsbl: «PacipeneneHne XuMHUYECKUX 3JIEMEHTOB B HEKUBOM ITPUPOJIEY,
«Pacrnipenenenre XMMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOLIEN.

Tabmuie! u cxemsl: «lleproaudeckast TabIMIIa XUMHUYECKUX 3TIEMEHTOBY, «CTpoeHue
MOJIEKYJbI BOJIbIY, «brocunTes 6enkay, «CTpoeHre MosieKyibl 6enka», «CtpoeHue hepMeHTay,
«Hyxnennossie kucioTel. JJTHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapuoTHYECKO
KJIeTKn», «CTpOEHHE )KUBOTHOM KIETKW», «CTPOEHUE PACTUTENBHON KIETKN», «CTpoeHUE
MIPOKAPUOTUUECKON KIETKN», «CTpOCHUE siApa KIETKU», «Y TIEBOIBDY, «JIumuabi.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000py10BaHUE /ISl TPOBEJCHNUS HAOII0AeHUH,
U3MEpEeHUH, SKCIIEPUMEHTOB, MUKPOIIpENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEPUATIBLHBIX
KJIETOK.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

Jlaboparopnas padota Ne 1. «M3yueHue KaTaIUTUIECKON aKTHBHOCTH ()EPMEHTOB (Ha
MpUMepe aMIJIa3bl WK KaTajaa3bl)».

Jlaboparopnast pabota Ne 2. «3yueHue CTpOCHHsI KJIETOK PAaCTCHHM, )KUBOTHBIX U OaKTepuid
MO MUKPOCKOIIOM Ha TOTOBBIX MUKpOMpENnaparax U UX OMUCAHUEY.

Tema 4. ’/KuzHeneATeJIbHOCTDh KJIETKH.

OOMeH BemecTB, Wik METa00IU3M. ACCUMILTSINS (TUTACTUYECKU OOMEH) ¥ TMCCUMUITSIITUS
(?HEpreTUYeCKuii 0OMEH) — BE CTOPOHBI €IMHOTO Tporiecca MeTadbonu3ma. Posis 3aKk0HOB
COXPAaHEHHUS BEIIECTB M SHEPTUU B IOHUMAaHUU MeTaboIM3Ma.

Tumnbr oOMeHa BemecTB: aBTOTPO(HBIN U reTepoTpodHbIA. Ponb pepmenToB B 00MeHe
BEULIECTB U MPEBPAILLEHUHU SJHEPTUH B KIIETKE.

®dortocuntes. CBeToBas u TeMHOBas (a3bl hoTocuHTE3a. Peakiuu ¢poTocuHTe3a.
DddexTuBHOCTh hoTOCHHTE3a. 3HaUeHUE POTOCHHTE3A ISl )KU3HU Ha 3emIie. BrnusHue ycnoBwuid
cpensl Ha (OTOCUHTE3 U CIIOCOOBI MOBBIMIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHUHTE3UPYIOIIHe OakTepun. 3HAYCHUE XEeMOCHHTEe3a JIJIs 'KU3HHA Ha
3emute.



DHepreTuveckuii 0OMeH B KiieTKe. PaciieniieHue BemecTs, BbIICICHHE U aKKyMYJIUPOBAHHE
SHEPTUU B KJIETKE. DTallbl SHepreTuieckoro ooMena. I mukonus. bposkeHre u ero BUIIBI.
Kucnoponnoe okucinenue, nwin KieTouHoe apixanue. OkucnurenbHoe GochopruinpoBaHue.

O heKTUBHOCTH YPHEPTETUIECKOTO OOMEHA.

Peaknuu marpuynoro cuntesa. ['enernueckas nnpopmanus u JJHK. Peammuzanus
IeHEeTHYECKO nH(pOpMalUY B KJIeTKe. | eHeTHYecKuil Kol ¥ ero CBoWCTBa. TpaHCKpHIIIus —
MatpuuHblid cuate3 PHK. Tpancmsius — OuocunTtes Oenka. Drambl Tpancasnuu. Koauposanue
aMUHOKHCIIOT. Postk pubocom B OnocuHTE3€e OeKa.

Hexnerounsie ¢popmbl sxu3HU — BUpYCHL. McTopust oTkpsiTHs Bupycos (. 1. IBanOBCKMiA).
OcoOeHHOCTH CTPOEHUS U KU3HEHHOTO LIMKJIa BUpYycoB. bakrepuodaru. bonesnu pacrenwit,
YKUBOTHBIX U YEJIOBEKA, BhI3bIBaeMbIe BUpycamu. Bupyc nmmyHnoaedunura genosexka (BUY) —
Bo3Oyautens CIINJa. OO6patHasi TpaHCKpUIIHS, peBepTaza u uarerpasa. [Ipodumaktuka
pacmpocTpaHeHuUs] BUPYCHBIX 3a00JIECBaHUM.

JdeMoHcTpanum:

[Toptpetsr: H. K. Konsuos, 1. . UBanosckuii, K. A. Tumupsses.

Tabmuup! u cxemsl: «Tunel muranusy, «Metabonuzm», «KMUTOXOHAPHUS», « DHEPTETUICCKUM
obmen», «Xmoporacty, «Porocunresy», «Crpoenne JJHK», «Ctpoenune u QyHKIIMOHUpOBaHHE
rera», «Cunres 6enkay, «['eHeTnueckuii koay, «Bupyce», «bakrepuodarny», «CtpoeHue u
»u3HeHHbIH nuki Bupyca CIT1/{a, 6akrepuodaray, «Pemmukamus JTHK».

Ob6opynoBanue: moaenu-antuiukanun «Y aoerue JJHK u tpanckpunimsy», «brnocunares
6enkay, «CTpoeHue KIeTKu», Moenb cTpykTypsl JTHK.

Tema S. PasMHOKeHHEe U HHIMBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

Kietounsnii UK, Wiu )KU3HEHHBIN 1TUKI KieTku. MHTepdaza u muto3. [1poueccsr,
npoTtekaromue B nuatepdaze. Permmkanus — peakius marpudHoro cuaTe3a JJHK. Ctpoenue
XpoMocoM. XpOMOCOMHBIN Ha0Op — KapuOTHI. JIUTIIIOMIHBIN U TaITIOMIHBIA XPOMOCOMHBIE
HaOopsl. XpomaTtuabl. [{lutonornueckre 0OCHOBBI Pa3MHOKECHUS U HHAUBUIYAILHOTO Pa3BUTHS
OpraHU3MOB.

Henenue knetkn — muto3. Ctaguu muto3a. lIponecchl, mpoucxoasdmuye Ha pa3HbIX CTaIusAX
MHTO3a. bromornueckuii CMbICI MUTO3a.

[TporpamMmmupyemMast THOETH KJIETKU — alloONTO3.

@DopMBI pa3MHOKEHUSI OPTraHU3MOB: O€CIoioe U MoJI0Boe. BUbl Oecionoro pa3MHOKEHUS:
JieJieHue Ha/IBOe, TOYKOBAaHUE OJHO- 1 MHOTOKJIETOYHBIX, CIIOPO0Opa3oBaHNE, BETETATUBHOE
pa3MHoO)keHHe. VICKycCTBEHHOE KIIOHHUPOBAaHNE OPraHU3MOB, €10 3HAYEHUE IS CEIEKIINH.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECIOJIOTrO.

Metioz. Ctaauu meiiosa. [Iponeccsl, mpoucxosuime Ha craausx Merio3a. [loBenenue
xpomocoM B Mero3e. Kpoccunrosep. buonornueckuii CMbICI U 3HAYEHUE ME03a.

I"amerorenes — nporiecc 06pa3oBaHus MOJOBBIX KIETOK y )KUBOTHBIX. [1010BBIE HKene3bl:
CEMEHHHKH U simuHuKH. OOpa3oBaHue M Pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CIIepMaToO30MI,
STMIIEKJIETKA) — CIIepMAaToTreHe3 u oBoreHe3. OCOOEHHOCTH CTPOCHHUS SIMIIEKIIETOK 1
criepmaro3ongoB. OmnogorBopenue. [laprenorenes.

NunuBuayanpHOE pa3BUTHE (OHTOTCHE3). OMOPHOHATIbLHOE pa3BUTHE (IMOPHUOTEHE3). DTaIlbl
AMOPUOHAILHOTO Pa3BUTHS Y TIO3BOHOYHBIX KUBOTHBIX: IPOOJICHUE, TaCTPYIISAINS, OPTAaHOTCHE3.
[TocTaomMOproHaNbHOE pa3BUTHE. TUIBI TOCTIMOPUOHAIBHOTO PA3BUTHS: MPSIMOE, HEMIPSIMOE
(mumHOYHOE). BiusiHue cpebl Ha Pa3BUTHE OPTaHU3MOB, (DaKTOPHI, CIIOCOOHBIE BHI3BIBATH
BPOXKJIEHHBIE YPOJICTBA.



Poct u pa3zButue pacteHuit. OHTOreHe3 IIBETKOBOI'O PACTEHUSI: CTPOCHUE CEMEHH, CTa/IUU
pa3BUTHSL.

JdemoHcTpaumu:

Tabmuib! u cxembl: «@OpMBI pa3MHOKEHHS OPTraHU3MOBY, «J|BOHHOE OIIIOIOTBOPEHHUE Y
IIBETKOBBIX pacTeHHi», «BereraTuBHOE pa3MHOXKEHHUE PACTCHUN», «JleeHne KIeTKH OaKkTepuiiy,
«CTpoeHHe MOJIOBBIX KIETOK», «CTpoeHue XxpoMocoMbl», «Kiierounsiii nukimy, «Pernmkanus
JHK», «Muto3», «Meito3y, «IIpsiMoe n Henpsimoe pa3BuTue», «l'aMeToreHe3 y MiIeKOMUTAONIUX 1
yesnoBeka», «OCHOBHBIE CTaJMU OHTOI€HE3A».

O6opynoBaH#e: MUKPOCKOT, MUKpompernaparsl «CrepMaTo30U bl MICKOTHTAIOIIETOY,
«Siuekiierka miekonuTaromero», «Kapruokunes B KJI€TKax KOpeIKa JIyKa», MarHUTHast MOJIEIb-
anmuukanus «Jlenenne kinetkny», moaens JJHK, moxens Meradaznoit XpoMoCOMEI.

JlabGopaTopHble U MpaKkTHYecKue padoTbi:

Jlaboparopnas pabota Ne 3. «Habnronenre MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOIMpENapaTax.

Jlaboparopnast pabota Ne 4. «/3yueHne CTpOCHHUsI MOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOIIpenapaTax».

Tema 6. HacsiencTBeHHOCTh H H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amauu renetuku. Mictopus pa3BuTUs reHeTUKU. Poips nuronoruu u
SMOPHUOJIOTUU B CTAHOBJICHUU T€HETUKU. BKi1ag poccuiickux U 3apyOeKHbIX YUEHBIX B Pa3BUTHE
reHETUKU. MeTo1bl FTeHETUKH (THOPUAO0IOTHUYECKHM, IUTOTEHETHUECKUM, MOJIEKYIJIIPHO-
reHeTudeckuii). OCHOBHBIE T€HETUYECKUE MOHATUS. ['eHeTnYecKas CHMBOJIMKA, UCTIOIb3yeMasi B
CXeMax CKpeIUBaHUMN.

3aKOHOMEPHOCTH HACJEAOBaHMS TPU3HAKOB, YCTaHOBJICHHBIE ['. Menaenem.
MonoruOpuaHoOe CKpelMBaHue. 3aKOH eUHO-00pa3us THOPUIOB TIEpBOTO TToKoyieHus. [IpaBuiio
JOMUHUPOBaHMS. 3aKOH paclIeIuIeHHs Npu3HakoB. ['unoresa unctorel ramer. [lonHoe n HenmonHoe
JIOMUHUPOBaHUE.

JuruOpumHoe cKpermuBanue. 3aKOH He3aBHCHUMOT'O HACIICIOBAHUSI PU3HAKOB.
[{uToreHeTn4eckre OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUS. AHATU3UPYIOIIEe CKpEIIMBaHHeE.
Hcnonb30BaHre aHAIM3UPYIOMIETO CKPEUIMBAHUS 7Sl ONIPEAETICHUS TEHOTHUIIa OCOOH.

CueruieHHOe HacienoBaHue npu3HakoB. Pabora T. Moprana 1o crenjieHHOMY
HacJe0BaHUIO reHoB. HapynieHue crienieHus TeHOB B pe3yJbTaTe KPOCCUHTOBEpA.

XpOMOCOMHas1 TEOPHS HACIEICTBEHHOCTH. [ eHeTHYecKne KapThl.

['eneruka nona. XpoMoCOMHOE onpeiesieHUE Toy1a. AyTOCOMBI U MOJOBBIE XPOMOCOMBI.
['omorameTHbIe U reTeporaMeTHbie opranu3mMbl. HacinenoBanue npru3HakoB, CHEIJICHHBIX € TTOJIOM.

N3menunBoCTh. BUibl N3MEHYMBOCTHU: HEHACIIEACTBEHHAs U HACJIeACTBEHHAas. Poiib cpefibl B
HEHACJIEICTBEHHOW N3MEHYUBOCTH. XapaKTepUCTUKa MOIU(DUKAIIIOHHON N3MEHUNBOCTH.
BapuanuonHnslii psan v BapuanuoHHas kpubasi. Hopma peakiuu npusHaka. KonuyecTBeHHbIE U
KaueCTBEHHBIC IPU3HAKY U X HOpMa peaknuu. CBoHCTBAa MOIU(UKAIIMOHHON N3MEHUYUBOCTH.

HacnencreenHnasi, Wiiv TeHOTUINHYECKAst, U3MEHUYNBOCTh. KOMOMHATHBHASI H3MEHUHUBOCTD.
Meiio3 1 1OI0BOM MPOIIECC — OCHOBA KOMOMHATHUBHON M3MEHUUBOCTH. MyTaIimoHHas
n3MeHuuBoCTh. Kitaccudukanus Myrauuii: reHHble, XpOMOCOMHbBIE, TeHOMHbIe. YacToTa u
MPUYMHBI MyTanuii. MyTareHHble ()aKTOpbl. 3aKOH TOMOJIOTHYECKHX PSIIOB B HACIEACTBEHHON
n3MeHunBocty H. U. BaBuiiosa.

BresaepHast HACIEACTBEHHOCTh U N3MEHYUBOCTb.



I'eneruka yenoseka. Kapuorun yenoBeka. OCHOBHBIE METO/Ibl TEHETHUKU YEJIOBEKA!
TeHEATOTUYECKH, OTM3HEIIOBHIH, IIMTOTCHETUIECKII, OMOXUMUYECKHH, MOJIEKYIISIPHO-
reHeTudecknii. COBpeMEHHOE ONpeIeICHUE TeHOTHUIIA: TOJTHOTEHOMHOE CEKBEHUPOBAHHUE,
TeHOTHIMPOBaHKE, B TOM drciie ¢ momombio [1I[P-ananu3a. HacneacTBennsie 3a00eBaHust
YeJIOBEeKa: TeHHbIE O0JIe3HH, OOJIE3HU C HACIECTBEHHOM MPEpacoI0KEHHOCTbIO, XPOMOCOMHBIE
6omne3nu. CoMaTuyeckue v reHepaTuBHbIe MyTariui. CTBOJIOBBIE KISTKHU. [I[pUHITUTIBI 3I0pPOBOTO
oOpasa KU3HH, TUATHOCTUKH, TPOPUIAKTUKH U JIeUEHUsI TeHeTHYecKuX Oone3neil. Menuko-
TF€HETUYECKOE KOHCYJIbTUPOBAaHNE. 3HAYEHUE METULIIMHCKON T'€HETUKH B IPEIOTBPAILCHUHN 1
JICYCHUU TeHETUYECKUX 3a00JIeBaHMI YeIIOBEKA.

JdeMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
Pecorckwnii, H. 1. BaBunos.

Tabmuie! u cxeMbl: « MOHOTHOPHIHOE CKPEUTUBAHUE U €T0 IUTOTEHETHYECKast OCHOBAY,
«3aKOH pacHICTUICHUS ¥ €T0 IUTOTEHETUIECKasi OCHOBAY, «3aKOH YHUCTOTHI rameT, «lurudpumanoe
CKpelrBaHuey, « lutomorunueckre OCHOBBI AUTHOPUTHOTO CKpEIIUBaHU, «MehHo3»,
«B3anmoielicTBUE ANIENbHBIX T€HOBY, «I €HeTHUeCKNe KapThl pACTEHUH, )KUBOTHBIX U YEJIOBEKAY,
«'eneruka nomuay, «3aKOHOMEPHOCTU HACJIEAOBAHMS, CLIETUICHHOTO C MojaoM», «Kapuotumnsl
YeNIOBEKa U JKUBOTHBIX», «BUabl M3MEHYHBOCTHY, «MOoaupUKaIIMOHHAS H3MEHIUBOCTHY,
«HacnenoBanue pesyc-pakropay», «I'eHeTuka rpymnmn KpoBu», « MyTalluoHHas U3MEHUYUBOCTbHY.

Ob6opynoBanue: Moaenu-anmnkanuu «MoHorubpuHoe ckpelmuBanue», «Henomxoe
JOMUHHUPOBaHUEY, «/{UrnbpumHOE cCKpemmBanmey, «llepekpéct XxpoMocom», MUKPOCKOIT U
MuKponpemnapar «Jpo3oduna» (Hopma, MyTaruu GopMbl KpeIIILEB U OKPACKHU Telna), repOapuit
«I"opox moceBHOI.

JlabGopaTopHble H MpaKkTH4YecKue padoThbi:

Jlabopartopnast pa6ota Ne 5. «/3yueHue pe3yIbTaTOB MOHOTHOPUTHOTO M TUTUOPUIHOTO
CKpEIIMBaHUS Y IPO30(UIIBI HA TOTOBBIX MUKPOIIpENapaTax.

JlaGopatopnas pabora Ne 6. «3yuenne Mon(puKamOHHOW N3MEHUYNBOCTH, IIOCTPOCHUE
BapHAIMOHHOIO Ps/ia U BApUAIIUOHHOU KPUBOW.

Jlabopartopnast pabota Ne 7. «AHanu3 MyTauid y 1po30¢ sl Ha TOTOBBIX
MUKpOIpenapaTax.

[TpakTuueckas padota Ne 2. «CocraBieHre U aHATTU3 POJOCTIOBHBIX YEIOBEKAY.

Tema 7. Cesiexkniusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuus Kak Hayka M MPOLIECC. 3apOkKICHHUE CENIEKIINU U JoMecTukanus. Yuenaue H. U.
BaBuiioBa o 1ieHTpax MpOUCX0XKAECHUS U MHOT000pa3usl KyIbTypHBIX pacTeHuil. LleHTpsr
MPOUCXOXKACHUS JOMAIIHUX XKUBOTHBIX. COpT, MOpOAA, IITAMM.

CoBpeMeHHBIE METOIBI CEEKITU. MacCOBBIM M HHAUBUAYATBHBIN OTOOPHI B CEJICKITUN
pacteHuii u KUBOTHBIX. O1leHKa 3KcTepbepa. bin3kopoacTBeHHOE CKpelMBaHue — MHOPUAMHT.
Yucras nuaust. CkpelmyBaHue YUCThIX JuHUH. ['eTepo3uc, ninu rudpuanas cuia. Hepoacrsennoe
CKpeulrBanue — ayropuaunr. Otaanénnas rudpuansanus 1 e€ ycnexu. MICKyCCTBEHHBIH MyTareHes
Y MTOJIy4€HHUE TOJUIIIONA0B. JIOCTHIKEHHSI CEJIEKIIUU PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHonorus kak orpacib Nporu3BOACTBA. [ €HHAs MHKEHEpHs. DTanbl CO3AaHUS
pexombunanTHoU JIHK u Tpancrennsix oprannzmoB. Knerounas nnxenepusi. Kiierounsie
KYJIbTYpbl. MUKPOKJIOHAJIbHOE pa3MHOkeHUE pacTenuil. KioHupoBaHue BEICOKOIPOYKTUBHBIX
CEJIbCKOXO03SMCTBEHHBIX OPTAHNU3MOB. DKOJIOTHYECKHUE U 3THUeCKHe mpoosiembl. [ MO —
TFeHETUYECKU MO (DULIPOBAHHBIE OPTaHU3MBI.



JleMoHcTpanuu:

IToprpersr: H. N. Basunos, U. B. Muuypum, I'. JI. Kapneuenko, M. @. V1BaHOB.

Tabmuis! u cxeMmbl: kapta «L{eHTpBI MTPOUCXOKACHUS U MHOTOOOPA3Hs KYJIbTYPHBIX
pactenuit», «Ilopoasl TOMAIIHUX )KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHUil», «OTaanéHHas
rubpuam3anysy, «Padorsl akagemuka M. @. MBanoay, «llomumionausy, «O0BEKTHI
OonoTexHonorum», «KieTounsle KyIbTyphl M KJIOHUPOBaHUEY», «KOHCTpyHpOBaHHE U IEPEHOC
T€HOB, XPOMOCOM).

O6opynoBaHue: MyJISKU TJI0JJ0B U KOPHEILIOI0B AUKUX (DOPM U KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CelbCKOX03SHCTBEHHBIE PACTECHUS.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

Okckypcust «OCHOBHBIE METO/IbI U TOCTHKEHUS CENIEKLIUY PACTEHUH U )KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHLHUIO, TUIEMEHHYIO ()epMY, COPTOUCIIBITATEIbHBINA YYACTOK, B TEIUIMYHOE
X03SIICTBO, JTA0OPATOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 BUOJIOT'MHA HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

Cormacao ®I'OC COO, ycraHaBIuBarOTCs TPEOOBAHUS K PE3yIbTaTaM OCBOCHHS
00y4aroIUMUCS TIPOTPaMM CPEAHETO 001Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
NpCaAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B CprKType JINYHOCTHBIX pe?)y.]II:TaTOB OCBOCHUA Hpe;[MeTa ((BI/IOJIOFI/I}I» BBIACJICHBI
CJIEIYIOIINE COCTABJISIONINE: OCO3HAHUE 00YUYAIOIIUMHUCS POCCUHUCKON TPKIAHCKONW UIEHTUYHOCTH
— TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSATEILHOCTH M CAMOOIIPEICIICHUIO, HATMYNUE MOTHBAITUN K
00y4eHHI0 OMOJIOTHH, IIeJICHAIIPABICHHOE Pa3BUTHE BHYTPECHHUX YOEXKIEHUI TMYHOCTH Ha OCHOBE
KIIHOUECBBIX HGHHOCTGI\/'I 148 I/ICTOpI/I‘IeCKI/IX Tpaununﬁ paSBI/ITI/IH 6I/IO.HOI‘I/I‘IGCKOFO 3HaHHUA, TOTOBHOCTH
1 CITOCOOHOCTH 00YJarONTUXCSl PYKOBOJICTBOBATHCS B CBOCH JIEATEIBHOCTH IIEHHOCTHO-
CMBICIIOBBIMH YCTAaHOBKAMH, MPUCYIIIUMH CHCTEME OMOJIOTHYECKOTO 00pa30BaHusl, HATHYNE
3KOJIOTNUYECCKOT'O HpaBOCO3HaHI/I$I, CHOCOGHOCTI/I CTaBHUTH LICJIN N CTpOI/ITb JKN3HCHHBLIC T1JIaHBI.

.HI/I‘IHOCTHI:IG pe?)y.]II:TaTBI OCBOCHUA HpGI[MeTa «BI/IOJIOFI/I}I» JOCTUT'AaOTCsI B €CAUHCTBEC
y4eOHOW 1 BOCIIUTATEIBLHOM EITEIILHOCTH B COOTBETCTBUU C TPAIUIIMOHHBIMU POCCUHCKUMU
COIIMOKYJIbTYPHBIMU, UCTOPHYECKUMHU U JyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, IPUHSITHIMU B
OGH.IGCTBG HpaBI/I.HaMI/I nu HOpMaMI/I IIOBCACHUA U CHOCOGCTBYIOT HpOL[GCCB.M CaMOIIO3HaHUs,
CaMOBOCIIUTAHUA U CaMOpaSBI/ITI/IH, paBBI/ITI/IH BHyTpeHHeﬁ IO3uIMH JIMYHOCTH, HanI/IOTI/ISMa,
YBa)KEHUS K 3aKOHY U TIPABOMOPSIKY, YSTIOBEKY TPY/Ja U CTapIiieMy OKOJICHHIO, B3AMMHOTO
YBa)KEHUS, OEPEIKHOTO OTHOIICHHS K KYIbTYPHOMY HACIICIUIO U TPATUITUSIM MHOTOHAIIMOHATEHOTO
Hapoza Poccuiickoin denepannu, IpupoOIe U OKPYKAIOLIEH CpEE.

JInuHOCTHBIE pe3yNbTaThl OCBOCHUS ydeOHOro mpeamera «buonorus» JomKHBI OTpakaTh
TOTOBHOCTB U CITOCOOHOCTH 00YJArOIINXCSl pYKOBOCTBOBATHCSA C(HOPMUPOBAHHOM BHYTPEHHEH
MTO3UIIMEH TMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTAIINH, TO3UTHBHBIX BHYTPEHHUX YOSKICHHM,
COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSAM POCCHICKOTO 00IIeCTBA, PACIIMPEHHUE KU3HEHHOTO
OIIbITA U OIIbITA ACATCIBHOCTU B HpOI_IGCCG peanmaunn OCHOBHBIX HaHpaBHeHI/Iﬁ BOCHHT&TGHBHOﬁ
ACATCIIBbHOCTH, B TOM YHMCJIC B YaCTHU:



1) rpaIaHCKOTro BOCITUTAHUS

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUN 00YUYaIOMIEroCsl KaK aKTHBHOTO U
OTBETCTBEHHOT'O WIEHA POCCHICKOTO 00IIIECTBa;

OCO3HaHWE CBOMX KOHCTUTYIITMOHHBIX MPaB U 0053aHHOCTEH, YBOXKCHHE 3aKOHA U
MPaBONOPSIJIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOU JEATEILHOCTH MPHU CO3/IaHUHU YIEOHBIX MTPOEKTOB,
pelieHNN yu4eOHBIX 1 MTO3HABATEIIbHBIX 3314, BHITOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEIEIAThH COOCTBEHHYIO IMO3HUITUIO 110 OTHOIIECHHUIO K SIBJICHUSM COBPEMEHHOM
'KM3HHU U OOBACHATH €6

YMEHHE YUUTHIBATh B CBOMX JCHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aUMOICHCTBUS
JIOJIeH ¢ pa3HBIMU YOCKIECHUSIMH, KYyJIbTYPHBIMU IIEHHOCTSMU U COITUATBHBIM MOJI0KEHUEM;

TOTOBHOCTB K COTPYJIHHUYECTBY B IIPOIIECCE COBMECTHOTO BBHITTOTHEHHS yUESOHBIX,
MMO3HABATEJIbHBIX U UCCIIEIOBATEIbCKHUX 3a/1a4, YBAXKUTEIIBHOTO OTHOIICHHS] K MHEHUIO ONIOHEHTOB
P 00CYXJIEHUN CIIOPHBIX BOIMPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHON M BOJIOHTEPCKOM ESITEIBHOCTH;

2) NaTPUOTHYECKOI0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTH POCCUIMCKON TPaXTaHCKON MICHTUIHOCTH, MTATPUOTU3MA, YBAKEHUS K
CBOEMY HApOAy, 4yBCTBA OTBETCTBEHHOCTH Iiepe PoauHOM, ropnoctu 3a ¢cBOU Kpai, csoro Ponuny,
CBOM SI3bIK U KYJIBTYPY, IPOIIIOE U HACTOSIIIIEE MHOTOHAIIMOHAJILHOTO Hapoia Poccuuy;

[IEHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACIEAUIO U TAMATHUKAM IPUPOJIbI, JOCTHKEHUAM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUNCKHUX YUEHBIX B CTAHOBJICHHE U Pa3BUTUE OUOJIOTHH,
MMOHWMaHUS 3HAYCHHS OMOJIOTUU B MIO3HAHUH 3aKOHOB MTPUPO/IBI, B )KU3HHU YEJIOBEKA U
COBPEMEHHOTO OOIIECTBA;

uelHas yoexx1IEHHOCTh, TOTOBHOCTH K CITY)KEHHIO U 3anuTe OTedecTBa, OTBETCTBEHHOCTh 32
ero cyanoy;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX IEHHOCTEN POCCUICKOT0 HAPOa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STHUYECKOTO TIOBEICHHS;

CIOCOOHOCTH OLIEHUBATh CUTYAIUIO U IPUHUMATH OCO3HAHHBIC PEIICHHUs, OPUCHTHPYSICh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI U IIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHNE K CBOUM POIUTENSAM, CO3JAHUIO CEMbH HA OCHOBE OCO3HAHHOTO
MPUHATUSA LEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUHU C TpaauLMAMU HapoaoB Poccuu;

4) 3cTeTH4YeCKOro BOCIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYAs AICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHHIH;

IMOHUMaHUE SMOLIMOHAIIBHOTO BO3AEHCTBUS KUBOW NPUPOJBI U €€ HEHHOCTH;

TOTOBHOCTb K CAMOBBIPAXKEHUIO B PA3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE MIPOSIBIISITh
Ka4yeCcTBa TBOPUYECKOMN JTUYHOCTH;

5) ¢pu3nyecKkoro BocnuTaHus, GoOpMUPOBAHUA KYJIbTYPhI 310POBbS H IMOIHOHAIBLHOTO
Os1aromosty4ms:

MMOHMMAHKE U Pean3alus 3J0pOBOro U O€30MacHOT0 00pasa KU3HHU (30pOBOE TUTAHUE,
COOJTI0/ICHUE TUTUEHUYECKUX TIPABIII U HOPM, COaTaHCUPOBAHHBIA PEKUM 3aHIATHIA U OTABIXA,



peryinsipHas pu3nvecKas akTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOT'O U KOMIIETEHTHOTO OTHOIICHUS
K COOCTBEHHOMY (PM3UYECKOMY H IICUXUYECKOMY 3/10POBbIO;

MOHMMAaHHUE EHHOCTH MPAaBWJI HHAUBUAYATLHOTO M KOJIJIEKTUBHOTO 0€30IaCHOTrO MOBEACHUS
B CUTYallUAX, YTPOXKAIOIINX 370POBbIO U KU3HU JIOJICH;

OCO3HAHME TIOCIIEACTBUIA U HETIPUATHUS BPEIHBIX MPUBbIUEK (YHOTPEOICHUS aIKOToJIs,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOr0 BOCIMTAHMS:

TOTOBHOCTD K TPYAY, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPY10JI00ue;

TOTOBHOCTb K aKTMUBHOM J€ATEIbHOCTU TEXHOJIOTMYECKOM U COLIMAIBHOM HAIlpaBIEHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSITEIILHO BBITIOHSTH TAKYIO IS TETLHOCTD;

MHTEpPEC K pa3INuHbIM chpepam npodeccHoHanbHON AesITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIN BRIOOP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIC )KM3HECHHBIE TUTAHBL;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHMIO HA MPOTSHKEHUN BCEH
KU3HU;

7) 3K0JI0rM4eCKOro BOCIIMTAHMS:

AKOJIOTMUYECKH 11eieco00pa3Hoe OTHOLICHHE K MPUPOIe KaK UCTOYHHUKY KU3HU Ha 3eMIie,
OCHOBE €€ CYILIECTBOBAaHMUS;

MIOBBIIIEHUE YPOBHS SKOJIOTUYECKOH KYIbTYpPbI: IPHOOPETEHHE OIbITA TNIAHUPOBAHUS
MOCTYIKOB M OLIEHKH WX BO3MOYKHBIX MOCJEICTBUMN I OKPYXKAIOIIEeH Cpeibl;

OCO3HaHUeE TN100aIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOoOJIeM U IyTel UX pelieHus;

CIOCOOHOCTH MCIIONIb30BAaTh MPUOOpEeTaeMble MPU U3yUCHUN OUOJIOTUH 3HAHUS U YMEHUS TIPU
peleHny mpobIeM, CBA3aHHBIX ¢ PALMOHATIBHBIM MTPUPOIOIIOIB30BaHUEM (COOIIOACHNE TTPaBIII
MOBE/ICHUS B IIPUPO/IE, HATIPABJICHHBIX Ha COXpAaHEHHE PaBHOBECHS B 9KOCHCTEMAX, OXpPaHy BUIOB,
IKOCHCTeM, OMocdepsl);

AKTUBHOE HEMPUATUE IEUCTBUI, IPUHOCSIINX BPEA OKPYKAIOIIEH PUPOIHOMN Cpee, YMEHUE
IIPOTHO3UPOBATh HEOIArONPHUATHBIE SKOJIOTHYECKUE TIOCIIEACTBUS IPEANPUHIMAEMBIX IeHCTBUN 1
MPeIOTBPAIIATh HX;

HaJIM4YMe Pa3BUTOrO SKOJIOTMYECKOTO MBIIIEHUS, SKOJIOTUYECKOU KYIbTYPBI, OIbITA
JeSITeIbHOCTH SKOJIOTMYECKOM HAalpaBiIeHHOCTH, YMEHHS pPYKOBOJICTBOBATHCS MU B
[M03HABATEIbHON, KOMMYHUKATUBHOW U COUUAJIBHON MPAKTUKE, TOTOBHOCTH K YYaCTHIO B
IIPaKTUYECKON AESITEIbHOCTU IKOJIOTMUECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOT0 O3HAHUA:

c(OpMUPOBAHHOCTH MUPOBO33PEHHS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAYK{ U OOILECTBEHHOH MPAKTHKH, OCHOBAHHOTO HA IUAJIOTe KYJIBTYp, CHOCOOCTBYIOIIETO
OCO3HAHHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEpIICHCTBOBAHNUE S3bIKOBOM M YUTATEIHCKOM KYJIBTYPhI KaK CPEICTBA B3aUMOACUCTBUS
MEXYy JIFOIbMU U TTO3HAHUSI MUPA;

MOHMMaHKe crenu(ruKku OMONIOTUU KaK HAYKH, OCO3HAHUS €€ posid B (POPMHUPOBAHUN
panMoHaTBFHOTO HAYYHOTO MBIIUICHUS, CO3aHNUH 1IEJIOCTHOTO MPEACTABICHUS 00 OKpPYKAIOIEeM
MUpE KaK O €JUHCTBE MPUPOJIbI, UeJIOBEKa U 00IECTBA, B TIO3HAHUU TPUPOIHBIX 3aKOHOMEPHOCTEM
U peleHuy npo0seM coXpaHEHHs MPUPOTHOTO PaBHOBECHS,

yOexKIEHHOCTH B 3HAUUMOCTH OMOJIOTHHU JJIsi COBPEMEHHOMN ITMBUIU3AIMH: 00eCTIeUeHHS
HOBOT'O YPOBHS pa3BUTHUSI METUIIMHBI, CO3/1aHUE MEPCIIEKTUBHBIX OMOTEXHOJIOTHI, CIOCOOHBIX
peliaTh pecypcHble mpoOaeMbl pa3BUTHUS YETIOBEUECTBA, MOMCKA MYyTEeH BBIX0OJ1a U3 TI100aIbHbBIX



HKOJIOTHYECKUX MPOOJIeM U o0ecTieyeHHs Nepexoia K yCTOMYMBOMY Pa3BUTHIO, PAllMOHAILHOMY
MCTOJIb30BAHUIO TIPUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB JKU3HU;

3aWHTEPECOBAHHOCTH B IMOJIYYECHUH OMOJIOTHUYECKIX 3HAHHUMA B IEIISX MOBBIIICHUS 00IIEH
KYJIbTYpBI, €CTECTBEHHO-HayYHOU TPAMOTHOCTH, KaK COCTaBHOW 4acTH (pyHKIIMOHATBHOM
IpaMOTHOCTH 00y4arouuxcs, popMupyemMoit npu u3y4eHuu OUoJIOTUH;

MOHMMAaHKE CYITHOCTH METOJIOB TO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCIIOB30BAaTh MOJTyYaeMble 3HAHUS ISl aHAIN3a U OOBSICHEHHS SIBJICHUN
OKpYIKaIOIIero MUpa M MPOUCXOIANINX B HEM H3MEHEHUH, YMEHHUE JIeaTh 000CHOBAHHBIC
3aKJIIOYEHUS HA OCHOBE HayUHBIX (DAKTOB M MMEIOIIMXCS NAHHBIX C IIEJIbIO MOTY4YEeHHUS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIIPHO MCIIOJIb30BaTh OMOIOTHYECKIE 3HAHUS JIJIsl PEIICHHsI TPO0IIeM
B pPEabHBIX )KM3HCHHBIX CUTYaIUsX;

OCO3HAHME [IEHHOCTH HAYYHOH NEesTeTbHOCTH, TOTOBHOCTH OCYIIECTBISATh MPOEKTHYIO U
HCCIIEI0OBATENBCKYIO JEATENbHOCTh MHANBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTB U CITOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOpa30BaHMIO, K
AKTUBHOMY TIOJTyYCHHIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBUH C KH3HCHHBIMU
NOoTPeOHOCTSAMHU.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yinbTaThl OCBOEHUS y4eOHOTo npeameTa «bronorush BKII0YaIoT:
3HaYUMBIE U1 (POPMHUPOBAHUS MUPOBO33PEHHS 00YUAIOIINXCS MEXIUCHUIUTMHAPHBIE
(MeXTpenMeTHbIC) OOIICHAYYHBIE TIOHATHS, OTPAXKAIOIINE IIEJIOCTHOCTh HAYYHON KapTHHBI MUpPA U
crenu(puKy METOI0B MTO3HAHUS, UCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPIHS,
SIBJIGHUE, TPOIIeCC, CUCTEMa, HayYHBIH (DaKT, MPUHIINIL, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHS,
rccaea0BaHue, HaOI0ICHUE, U3MEPEHHE, SKCTICPUMEHT | JIPYTUX ), YHUBEpPCAIbHBIC YICOHBIC
neicTBus (MO3HABATENbHBIC, KOMMYHUKATUBHEIE, PETYIIATUBHEIE), 00€CIIeUHBAIOIIIE
¢dbopmMupoBanne QyHKIIMOHAILHON IPAMOTHOCTH U COITUATBHON KOMIIETEHIINY 00Y4JaoIuXcs,
CHOCOOHOCTH 00YYaIOIINXCS UCIOJIB30BAaTh OCBOEHHBIE MEXIUCLUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHbIC yueOHbIE AeMCTBHS B IO3HABATEILHON U
COLIMAJIBHOM ITPAKTHKE.

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOSHUS MPOTPAMMBI CPETHEro 00IIero 00pa3oBaHUs
JOJKHBI OTPaKaTh:

OBiajeHne YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30BbIE JJOTHYECKHUE A CTBUS:

CaMOCTOSITENTLHO (POPMYTUPOBATH U AKTyaTH3UPOBATH IPOOJIEMY, pacCMAaTPUBATH €€
BCECTOPOHHE;

MCIOJIb30BaTh IPU OCBOCHUH 3HAHUN MPHUEMBI JIOTHYECKOTO MBIIIJICHUS (aHaIn3a, CHHTE3a,
CpaBHEHUS, KIIaCCU(PUKAIIUU, 000OIICHHUS ), PACKPBIBATH CMBICTT OMOJIOTHYECKUX TTOHSITHN
(BBIOENATH WX XapaKTEPHbIC MPU3HAKH, YCTAHABIUBATE CBSI3U C APYTUMHU TOHSITHSIMH);

OTIpEACIIATH LENU JAesITeIbHOCTH, 3aJ]aBasi MapaMeTpbl U KPUTEPUH UX JTOCTHKEHUS,
COOTHOCHUTH PE3YyJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU LENISIMU;

UCIOJIb30BaTh OMOJOTHYECKHE MOHATHS ISl O0OBsICHEHUS (DAKTOB U SIBIICHUM KUBOI
TIPUPOJIBI;



CTPOUTH JIOTUYECKUE PACCYKACHUS (MHIYKTHUBHBIC, IS TyKTHBHBIC, TI0 AaHAJIIOTHH ), BBISBIIATh
3aKOHOMEPHOCTH U MIPOTUBOPEUUS B PACCMATPUBACMBIX SIBICHUSAX, (OPMYIUPOBATH BBIBOIBI U
3aKITIOYCHUS;

MPUMEHSTh CXEMHO-MO/ICTBHBIE CPEJICTBA ISl IPECTABIICHHS CYIIECTBEHHBIX CBSI3EH U
OTHOIICHUH B N3y4aeMbIX OMOJOTHYECKIX 00BEKTaX, a TAKXKE MPOTHUBOPEUU Pa3HOTO PO,
BBISIBJICHHBIX B PA3TUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3padaTbIBaTh IUIaH PEHICHUS IPOOIEMBI ¢ yYETOM aHAIHM3a UMEIOIIUXCSI MATEPUAITBHBIX H
HEMaTepHaJIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICSITEIILHOCTD, OIICHUBATH COOTBETCTBUE PE3yIbTATOB IEIISIM,
OILICHUBATH PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJMHUPOBATH U BBITOIHATH pabOTy B YCIOBHSIX PEATBHOTO, BUPTYAIILHOTO U
KOMOWHUPOBAaHHOTO B3aUMOICHCTBUS;

pa3BHUBATh KPEaTUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIeM.

2) 6a30BbIe HCCJIEN0BATEIbCKHUE IeHCTBHA:

BJIAJICTh HaBBIKAMH Y4eOHO-HCCIICIOBATEILCKOM U IPOSKTHOM e TEIbHOCTH, HAaBBIKAMU
paspenieHus mpodaeM, ClIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOMCKY METOJIOB
pEelIeHUs TPAKTUIECKHX 3a]1a4, IPUMEHEHHUIO Pa3IMYHbIX METOIOB MIO3HAHUS;

MCIOJIb30BaTh PA3IMYHBIC BUBI ACSITEILHOCTH IO MOTYYCHHIO HOBOTO 3HAHUS, €T0
WHTEPIPETAINH, IPEOOPA30BAHHUIO U IPUMEHEHHUIO B YIEOHBIX CUTYAIUSIX, B TOM YHUCIIE TIPU
CO3JIaHUH YYEOHBIX M COIMATBHBIX TIPOCKTOB;

(hopMHUPOBATh HAYYHBIH TUI MBIIUICHHS, BIAJETh HAYYHOW TEPMUHOJIOTUEH, KITFOUEBBIMU
MOHATHSIMU M METOJIaMU;

CTaBUTH U (OpMyIHpPOBATH COOCTBEHHBIC 3a/1aUl B 00pa30BaTEIIbHOM IEATEILHOCTH 1
KU3HCHHBIX CHTYaIlUsX;

BBISIBIISITH TIPUYMHHO-CIICJICTBEHHBIC CBSI3U M aKTYyaJIM3UPOBATh 3a/1a4y, BEIJIBUTATh THIIOTE3Y
e€ pelIeHust, HaXOUTh APTYMEHTBI JJIs JJOKA3aTEIbCTBA CBOMX YTBEPKACHUIA, 3a]aBaTh MapaMeTphl
U KPUTEPUU PEIICHUS;

aHAJTM3UPOBATh MOJTYYCHHBIC B XOJIC PEIICHHS 33]]a4l Pe3yJIbTaThl, KPUTHUECKU OICHUBATh
UX JJOCTOBEPHOCTbH, TPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

JaBaTh OLEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIIECTBIIATH IIeJIEHANTPABIICHHBIN MOUCK TIEPEHOCA CPEICTB U CIIOCOOOB JIEHCTBUS B
po¢eCCHOHANIBHYIO CPENY;

YMETh IEPEHOCUTH 3HAHUS B TIO3HABATEILHYIO U TIPAKTUIECKYIO 00JIACTH
KHU3HEICATECIILHOCTH,

YMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX MMPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJICH, TIPE/JIaraTh OPUTHHAIBHBIC ITOIXO0/IbI U PEIICHHS, CTABUTH
poOJIEMBI M 331a9H, TOIYCKAIOIINE allbTePHATHBHBIC PEIICHHUS.

3) paGora ¢ nngopmanmeii:

OPHEHTUPOBATHCS B PA3JIIMYHBIX HICTOUHUKAX HHPOPMALIUH (TEKCTE y4eOHOT0 mocoous,
HAYYHO-TIONYJISIPHOW JIUTEpAType, OMOIOTHYECKHIX CIIOBAPSIX U CIIPABOYHHUKAX, KOMITBIOTEPHBIX
0a3ax MaHHBIX, B IHTEpHETE), aHATM3UPOBATh HH(DOPMAIHIO pa3IMUHBIX BUIOB U (hopm
MIPEJICTABJICHMSI, KPUTHIECKH OLIEHUBATH €€ IOCTOBEPHOCTh U HEMPOTHBOPEUHUBOCTH;

(hOopMyIIHPOBATh 3aMPOCH] ¥ MPUMEHSAThH Pa3IMYHBIE METOBI IPH MTOUCKE B OTOOPE
Onosornueckoi nHpopMaIuu, HeOOXOIMMOM JIJIsl BEITIOJIHEHHS YICOHBIX 3a/1a4;



MPUOOPETATh OMBIT HCIIOIB30BaHMS HHPOPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
COBEPILIECHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIB30BAHUS PA3IMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSATENILHO BEIOMPATH ONTUMAIIbHYIO (DOPMY MpeICTaBICHUS OMOIOTHIECKOM
nHpopManuu (cxembl, TpauKu, TuarpaMMbl, TaOJIUIIBI, PUCYHKH U IPYTOE);

MCIOJIb30BATh HAYYHBIN S3bIK B KAUECTBE CPEJICTBA MPH paboTe ¢ OMOIOTHYECKON
uHpopManKeii: IPUMEHATh XUMUYECKUe, PU3MUECKUEe U MaTeMaTHUYECKUE 3HAKU ¥ CUMBOJIBI,
dhopmyrel, a00peBUATYpPY, HOMEHKJIATYPY, UCIIOIB30BaTh M MPE0OPa30BhIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HAIJIATHOCTH;

BJIQ/ICTh HABBIKAMU PACIIO3HABAHUS U 3alIUTHI HHPOPMAIIH, HHOOPMAITHOHHOM
0€30MaCHOCTH JTMYHOCTH.

OBnajgeHue yHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMHU A€l CTBUSIMMU:

1) o6omenne:

OCYIIECTBISATH KOMMYHHKAIIUU BO BCeX c(epax KU3HU, AKTUBHO Y4aCTBOBATh B TUAJIOTE HITU
JMCKYCCHH TIO CYIIIECTBY 00CYK1aeMOI TeMbl (yMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATH CYXICHUS
OTHOCHUTEJIbHO BBITIOJIHEHUS IIpeIaraeMoi 3a/1a4uu, yUUThIBATh UHTEPECHI M COITTACOBAHHOCTh
MO3UIUHI IPYrUX YYaCTHUKOB AMANIOTa WIN JUCKYCCHN);

pacro3HaBaTh HeBepOaJIbHbIE CPEACTBA OOIIEHUS, TOHMMATh 3HAUE€HHE COLIMAIbHBIX 3HAKOB,
MPEANOCHUIIOK BOSHUKHOBEHHSI KOH(PIUKTHBIX CUTYaAIlUH, YMETh CMATYaTh KOH(QIUKTHI U BECTH
MIEPETOBOPHL;

BJIQ/IETh PA3IMUHBIMU CIIOCOOaMH OOIIEHUS U B3aUMOJACHCTBUS, TOHUMATh HAMEPEHUS
APYTUX JIO/IEH, IPOSBIIATh YBOKUTEILHOE OTHOLIICHUE K COOECETHUKY M B KOPPEKTHOU (opme
(bopMyIHpOBaTH CBOM BO3PAKECHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHUMATh U UCIIOJIH30BaTh MPEUMYILECTBA KOMaHHON U UHIUBUIYaTbHOU pabOTHI MpU
pereHn: 6MoI0rnyecKkoit mpooIeMbl, 000CHOBBIBATH HEOOXOAMMOCTD TPUMEHEHHS IPYIITOBBIX
¢dbopM B3aMMOACHCTBUS MPH pEIICHUH YUeOHOH 3a/1auu;

BBIOMpATh TEMATHUKY M METObI COBMECTHBIX JEHCTBHI ¢ yUETOM OOIIMX UHTEPECOB U
BO3MOXKHOCTEH Ka)10T0 4jeHa KOJUIEKTHBA;

MPUHUMATD LEJIM COBMECTHOH 1S TEbHOCTH, OPTaHU30BBIBATH M KOOPAMHUPOBATH JCHCTBUS
10 €€ JTOCTUKEHUIO: COCTABIIATH IIJIaH ACHUCTBUMN, PACIIPEAEIIATh POIU C Y4ETOM MHEHUN
YYaCTHUKOB, 00CYXIaTh pe3yJbTaThl COBMECTHOUW pabOTHI;

OLICHHMBATh KAYECTBO CBOETO BKJIAa U KAXKIAOI0 yYaCTHUKA KOMaH/Abl B OOIIMI pe3yabTaT Mo
pa3pabOTaHHBIM KPUTEPUSIM;

IpeJuIarath HOBbIE MMPOEKTHI, OLIEHUBATH UACH C MO3UIIMH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISATH IO3UTUBHOE CTPATErMUECKOE MOBEICHUE B PA3IUYHBIX CUTYALUSIX, TPOSBIATH
TBOPUYECTBO U BOOOpakeHUE, OBITh MHUIIUATUBHBIM.

OBiajieHne YHMBEPCAJILHBIMH PEryJsiTUBHBIMU 1€ CTBUSIMH:

1) camoopraHu3anus:

MCIOJIb30BaTh OMOJOTHYECKHE 3HAHUS JIJISl BBIABIICHUS IPOOJIEM U MX PELICHUS B )KU3HEHHbBIX
1 y4eOHBIX CUTYAIIUSX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH LIEJIeBbIE U CMBICIIOBBIC YCTAHOBKU B CBOMX
JEHCTBUAX U MOCTYIKAX [0 OTHOLIEHUIO K KUBOU MPUPOJE, CBOEMY 3[I0POBBIO U 3[J0POBBIO
OKPYKaIOIINX;



CaMOCTOSITENIbHO OCYILECTBIIATH MTO3HABATENILHYIO JESITEIbHOCTD, BBISIBIISAT MPOOJIEMBI,
CTaBUTH U (POPMYTUPOBATH COOCTBEHHBIE 3a/1a41 B 00pa30BaTEIbHON AEATEIIBHOCTU U )KU3HEHHBIX
CUTyalusX;

CaMOCTOSITEJIHO COCTABJIATH IUIAH PEIIEHUs MPOOJIEMBI C Y4ETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEINOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paclMpATh paMKH y4eOHOTO IPeMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JieN1aTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTDh 3a PELLICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO  MPOSBICHUIO IIMPOKOH 3PYAUIIMU B PAa3HBIX 00JIACTSIX
3HaHWH, MOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B 1€ATEIbHOCTD, OLIEHUBATH
COOTBETCTBHUE PE3YJIHTATOB LEJISM;

BJIaJIeTh HaBbIKaMM [TO3HABATEIBHOM peIIeKCUU KaKk OCO3HAHUS COBEPIIAEMbIX JEHCTBUH U
MBICIMTENbHBIX IPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUMN, UCIIOJIB30BATh NPUEMBI peIeKCUH IS
OLIEHKU CUTYalllH, BBIOOPA BEPHOTO PEILICHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELIEHUS 110 UX CHUKEHHUIO;

IIPUHUMATHh MOTHBBI U apIYMEHTBI JPYTHX IIPH aHAIU3€E PE3YNIbTATOB ACATECIbHOCTH;

3) npuHsTHE CeOsT M APYTHX:

PUHUMATD ce0sl, TOHUMAsi CBOM HEJOCTATKH U JJOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTHX IIPHU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

IIPU3HABATH CBOE MPABO U IPABO IPYTUX HA OLUIMOKH;

pa3BUBaTh CIOCOOHOCTH IOHUMATh MU C MO3ULUK JPYroro 4ejaoBeKa.

INPEAMETHBIE PE3YJIbTATbHI

[IpenmetHsie pe3ynbTaThl ocBoeHUs Mporpammbl COO o Guosnoruu Ha 6a30BOM ypOBHE
BKIIIOYAIOT crieruduyeckue s yueOHoro npeamera «buonorusy HaydHble 3HaHUS, YMEHUS U
CIOCcOOBI IEUCTBHI IO OCBOCHUIO, MHTEPIIPETALIMH M MPEOOPa30BaHUIO 3HAHUH, BUIBI
JEeSTebHOCTH T10 MOJTYYCHHIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHUH B Pa3IMYHBIX YIEOHBIX
CUTYaIUsX, a TAKXKE B PEATbHBIX )KU3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX ¢ Ononorueil. B mporpamme
MpeIMETHBIE Pe3yIbTaThl IPEICTABICHBI M0 TOJjaM 00yUYeHUSI.

[IpeameTHBIC pe3yabTaThl OCBOEHUS yueOHOTO npeameTa «buonorus» ¢ 10 kaacce nOTKHBI
OTpaXkaTh:

c(hOpPMUPOBAHHOCTH 3HAHUI O MECTE U POJIH OMOJIOTUU B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMUPOBAHNUN COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUpa U
HayYHOTO MUPOBO33PEHMUSI, O BKJIa/I€ POCCUNCKUX U 3apyOeKHBIX yUEHBIX-OMO0JIOTOB B Pa3BUTHE
ouonoruu, GyHKIMOHAIBHON TPaMOTHOCTH YEJIOBEKA ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATh COJIepKaHNE OMOJIOTHIECKIX TEPMUHOB U MIOHSATHH: )KU3Hb, KIIETKA,
opraHusm, MeTabon3M (0OMEH BEIEeCTB U MPEBpaIIeHUE YHEPTHUN ), TOMEOCTa3 (CaMOPEeTyIISIIHS),
YpOBHEBasi OpraHU3aIus )KUBBIX CUCTEM, CAMOBOCTIPOM3BEICHUE (PEPOAYKIINS),
HACJIEJICTBEHHOCTh, U3MEHYNUBOCTh, POCT M PA3BUTHUE;

YMEHHE U3JIaraTh OMOJIOTUYECKUE TEOPHH (KIETOYHAs, XPOMOCOMHAsI, MyTaI[MOHHAS,
[EHTpalbHas JorMa MOJICKYJIIpHO# Ounosnorun), 3akonsl (I'. Mengens, T. Moprana, H. 1.



BaBuioBa) u yuenus (o eHTpax MHOT00Opa3ust U MPOUCXOXKACHUS KyIbTypHBIX pacTtenuid H. .
BasusoBa), onpenensite rpaHUIbl UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHeE BIIaJIeTh METOJAMH Hay4YHOTO MO3HAHMSI B OMOJIOTHH: HAOJIO/IEHUE U OIICAHKE
KHUBBIX CUCTEM, IIPOLIECCOB U SBJICHUH, OpraHu3alus U NpoBeACHNE OMOIOTHYECKOT0
AKCIEPUMEHTA, BBIJIBUYKEHUE TUTIOTE3bI, BHISBIICHUE 3aBUCUMOCTH MEXIY UCCIEAYyEeMbIMU
BEJIMYMHAMU, OOBSICHEHHE MTOJIYICHHBIX PE3yIbTaTOB, UCMOIBb30BAHHBIX HAYYHBIX TIOHATUH, TEOPHIA
Y 3aKOHOB, YMEHHE JIEN1aTh BbIBO/IbI HA OCHOBAHHUM MOJYYE€HHBIX PE3YyJIbTaTOB;

YMEHUE BBIJEISATH CYIIECTBEHHBIEC TPU3HAKU BUPYCOB, KJIIETOK POKAPUOT U 3YKAPHUOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHA BEIIECTB U
MIpPEeBpAICHIS SHEPTUU B KIIETKE, POTOCHHTE3a, IIACTUYECKOTO M YHEPreTUIECKOro 0OMeHa,
XEMOCHHTE3a, MUT03a, MEH03a, OTUIOJOTBOPEHHUS, PAa3MHOXKEHUSI, NUHIUBUTyaJIbHOTO Pa3BUTHUS
opraHusma (OHTOTEHE3);

YMEHHE MPUMEHSTH TOTYyYCHHBIC 3HAHUS I O0BICHEHUSI OMOOTHYECKUX MPOIIECCOB U
SIBIIGHUH, IJIs1 IPUHSATUS IPAKTHYECKUX PEUICHUI B MOBCEAHEBHON KHU3HU C LIEIbI0 00eCTeUeHUS
0€30MacCHOCTH CBOETO 3/J0POBBS U 370POBbs OKPY>KAIOLIUX JIFOJIeH, COOTI0OCHISI HOPM IPaMOTHOTO
MOBE/ICHUS B OKpYXalolIel MpUpoaHO cpe/ie, TOHUMaHe HE0OX0IMMOCTH UCIIOJIb30BAHUS
JOCTUKEHUI COBPEMEHHON OMOIOTHH U OMOTEXHOJIOTHIA JIsl pAIlOHATBHOTO
MPUPOIOTOIB30BAHUS;

YMEHHE pelIaTh AIeMEeHTapHbIEe TeHETHUYECKHE 3a/1a4l HA MOHO- M TUTHOPUIHOE
CKpeIllMBaHUe, CIIETNIEHHOE HACJIEJOBaHKUE, COCTABIIATh CXEeMbl MOHOTHOPHUIHOTO CKPEUIUBAHUS IS
MpeACKa3aHusl HACJlIeI0BaHUs MPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBITOTHATH Ta0OpaTOpHbIE U MPAaKTUYEeCKHUEe pabOThl, COOMIOAATh PaBUIIa IPU
pabote ¢ yaeOHBIM U JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

yYMEHHE KPUTUYECKH OLIEHWBATh U MHTEPIPETUPOBATH HH(OPMALINIO OMOJIOTUYECKOTO
CoJiep>KaHusl, BKIIOYAIOIIYIO [ICEBOHAaYYHbIE 3HAHUS U3 PA3JIMYHBIX UCTOYHUKOB (CpeaCcTBa
MaccoBoi WH(GOPMAIIUY, HAYYHO-TIOMYJIIPHBIC MAaTEPHAIIBI), ITUYECKUE aCTICKThI COBPEMEHHBIX
WCCIICIOBaHMI B OMOJIOTHUH, METUIINHE, ONOTEXHOJIOTUH;

yMEHHUE CO3/1aBaTh COOCTBEHHBIEC TUCEMEHHBIC U YCTHBIE COOOIICHHS, 00001mas
O1oI0rNYecKyIo HH(OPMALIMIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCIOIb30BaTh MOHATUIHHBIN
anmapar OMOJIOTHH.



TEMATHYECKOE IIVTAHUPOBAHMUE (¢ yueroM pado4eil mporpaMmMbl BOCIUTAHUA)

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpomsmsie  Tpaxrmieckie (undposbie)
NPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoTsbI padoThI

pecypcsl

buoJsiorus kak Hayka. 2 0.5

1 buosorus B cucreme Hayk. 1 bubmorexa LIOK
https://m.edsoo.ru/7f41c292
MeTo1bl TO3HAHUA KMUBOW TPUPOIBI.

5 [TpakTuueckas padota Ne 1 «Mcmons3oBanue 1 05 bubmuorexa [JOK
pa3IMYHBIX METOJIOB MIPU U3YYCHHUH ’ https://m.edso0.ru/7f41¢c292
OMOJOTUYECKIX 0OBEKTOB.

7KuBble cucTeMbl U UX OPraHU3ALMA. 1

3 buonornueckue cuctemspl, IPOLIECCH U UX Bbu6nuoreka [JOK

U3yYCHUE. https://m.edsoo.ru/7f41¢c292
XMMHYECKHIi COCTAB U CTPOEHHE KJIIETKH. 8 1

4 XUMHUYECKUM cocTaB KIIeTKU. Boma u 1 Bbu6nmuoreka [JOK

MHUHEpaJIbHBIE COJIH. https://m.edsoo.ru/7f41¢292
Bbu6nuoreka [JOK

5 benku. Cocras u crpoeHue OEIIKOB. 1 https://m.edso00.ru/7f41c292
DepMeHThI — OMOJIOTHYECKHE KaTalIn3aTOPBI. bubmmoreka [IOK

6 JlabopatopHnas pabota Ne 1 «M3yuenune 1 05 https://m.edsoo.ru/7f41¢292
KaTaJINTUYECKOW aKTUBHOCTH ()ePMEHTOB (HA ’
pUMepe aMHJIa3bl WIIK KaTanaas3bl)y.

7 Yrinesonsl. JIunmuael. 1 Bbu6nuoreka [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

bu6mmoreka [IOK
8 Hyxnennossie kucnotel. AT®. https://m.eds00.ru/7f41¢292
9 VcTopust 1 METOABI U3YUEHUS KIICTKH. bubnmorexa HOK
KiteToumas Teoprs. https://m.edsoo.ru/7f41c292
Bbu6nmuoreka [JOK
10 Kinerka kak 1eiocTHas )KuBasi CUCTEMA. https://m.edsoo.ru/7f41c292
CTpoeHue 3yKapuoTUYECKOUN KIIETKH. bu6mmoreka [IOK
JlabopatopHnas pabota Ne 2 «M3yuenue https://m.edsoo.ru/7f41¢292
11 CTPOCHHUSI KJIETOK PaCTCHUM, )KUBOTHBIX, 0,5
rpuOOB U OaKTepuil MO MUKPOCKOTIOM Ha
TOTOBBIX MHKponpenapaTax " UX OIIUCAHUC)).
Ku3HeaeATeIbHOCTh KJICTKH. 0,5
12 OOMeH Belec eTabonm3 Bubmorexa LIOK
MCH B TB UJIN MCT JIN3M.
B https://m.edsoo.ru/7f41c292
bu6mmorexa [IOK
13 ®orocuHTe3. XeMOCHHTES. https://m.edsoo.ru/7f41c292
Bbu6nuoreka [JOK
14 ODHepreThIecKuii 0OMeH. https://m.eds00.ru/7f41c292
JKu3HEHHBIN 1TUKIT KIETKH. JleeHre KIIeTKH. Bbu6nuoreka [JOK
Murto3. JTaboparopHas padora Ne 3 https://m.edsoo.ru/7f41¢c292
15 «HaOmronenrie MUTO3a B KJIETKaX KOHYUKA 0,5

KOpEIKa JTyKa Ha TOTOBBIX
MUKpOIIpenaparax.



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

16 buocunTes 6enka. Peakuys MaTpuaHOTO Bubnmorexa IIOK
CHHTE3A. https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
17 Tpancmsnms — duocuuTes Oenka https://m.edso00.ru/7f41c292
Pa3mMHo:KeHNe U HHINBUAYAJbHOE PA3BUTHE 05
OpPraHu3MoOB. '
buo OK
18 Hexierounsie popMbI )KM3HU — BHPYCHI. hgp::jll:.eglsg).ru 17§416292
Bbu6nuoreka [JOK
19 ®opMBI pa3MHOKEHHUSI OPTaHU3MOB. https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
20 Meiios. https://m.edsoo.ru/7f41c292
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK. Bbu6nmuoreka [JOK
21 OmnogorBopenue. JlabopaTopHas padora Ne 4 05 https://m.edsoo.ru/7f41¢c292
«M3yueHne CTpOCHUS MOJIOBBIX KIETOK Ha '
TOTOBBIX MUKpOIIpEnapaTaxy.
bu6mmoreka [IOK
22 NuuBuayasbHOE pa3BUTHE OPraHU3MOB. https://m.edsoo.ru/7f41c292
HacieacTBeHHOCTh M H3MEHYMBOCTH OPraHU3MOB. 15
93 ['eneTnka — Hayka O HaCJlEeICTBEHHOCTH U bubanorexka HOK
U3MEHYHMBOCTH. https://m.edso0.ru/7f41c292
Y 3aKOHOMEPHOCTHU HaCIIeI0BaHKs TIPH3HAKOB. Bubmorexa HOK
MOHOTHOPHHOE CKPEIHBAHHE. https://m.edsoo0.ru/7f41¢c292
25 JurnbpumHoe cKpemmBanue. 3aK0H bu6mmoreka [IOK



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

HC3aBUCUMOTI'O HACJICAOBAHU S ITPU3HAKOB.

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

CueruieHHOE HacJeI0BaHUE TIPU3HAKOB.
JlaGopaTtopHnas pabota Ne 5 «3yuenue

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

26 pe3yabTaTOB MOHOTHOPHIHOTO 1 0,5
JTUTHOPUTHOTO CKPEITUBAHUS Y IPO30(UITBI
Ha TOTOBBIX MUKPOTIpEIapaTax.

97 I'enernka nona. HacienoBanue npu3HaKos, ﬁgsg'l;ll:eezz(liﬁljﬂf4lc292
CIETUICHHBIX C ITOJIOM. . '
HN3menunBocth. HenacnencrseHHas bu6mmoreka [IOK
U3MeH4MBOCTh. JJaboparopHas pabota Ne 6. https://m.edso0.ru/7f41¢c292

28 Nzydenune Monn(puKkamoHHOM 0,5
W3MEHUYUBOCTH, TOCTPOCHUE BAPHAIIMOHHOTO
pslla ¥ BapuallMOHHON KPUBO».

HacnencTBeHHas N3MEHYUBOCTE. bu6mmoreka [IOK

29 JlaGopatopHas paborta Ne 7. «AHanu3 05 https://m.edso0.ru/7f41¢c292

MyTalui y Jpo30(HIbl Ha TOTOBBIX ’
MUKpOTIpEnapaTax.
bu6mmoreka [IOK

30 I'enernka yenoseka. https://m.edsoo.ru/7f41c292
PesepBHbIil ypok. O000IICHHE TIO TEME

31 «Ha(I:)JIeI[CTB}EIEEIHOCTB " I/IIJSIMGH‘-II/IBOCTL bubmorexa HOK

https://m.edsoo.ru/7f41¢c292
OpPTaHH3MOB.
Cesexkuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHH. bubmmorexa [TOK
https://m.edsoo.ru/7f41¢c292
bu6mmoreka [IOK

32

Cenekius Kak HayKa ¥ TIpoIiecc.

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



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

MeTtobl U JOCTUKEHHUS CENEKIIMU PACTEHUN U

Bbu6nmuoreka [JOK

33 KHBOTHELX. 1 https://m.eds00.ru/7f41c292
34 BbuorexHomorusa Kak oTpaciib IIporu3BOICTBA 1 bubmorexa [JOK
P p a ' https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 4.5



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

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPUAJBI JJIS1 VAEHUKA

[Taceunuk B.B., Kamenckuii A.A. buonorus, 10 kinacc/ OO0 «[IPODA»; AO «M3narenscTBollpocBerieHue;
METOJINYECKHUE MATEPHAJIBI JIJIS1 YUUTEJIA

[Taceunuk B.B. buonorus. [Ipumepnsie paboune nporpammsl. [Ipenmernas nunus yue6Hukos B. B.
[Taceunuka 10 kmaccel : yue6.mocodue ans obmeodpazosat. opranuzanuii / B.B [Taceunuk. — M. :
ITpocsemenue, 2020. — 95 c. : u.

Bbuonorusi. Metoauueckue pekomenaanuu. [Ipumepusie padoune nporpammsel 10-11 kmacces! : yueb.mocobue
st odeoOpasosar. opranuzanmii / B.B. [Taceunnk— M. : [IpocBemenue, 2017. — 162 c. : ui.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

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

Yuu.py https://uchi.ru/

Ypoxku ouonorun https://www.uchportal.ru/load/74

WutepaktusHas gocka https://www.uchportal.ru/load/216

KommbrotepHbie mporpammel 1o 6uonoruu https://www.uchportal.ru/load/79
[Mpesenrtaruu https://www.uchportal.ru/load/75

denepanbusblii nopran «Poccuiickoe odpazoBanuey» http://www.edu.ru/
3Byku npupos http://www.tatarovo.ru/sound.html

Hudoypox https://infourok.ru


http://www.uchportal.ru/load/74
http://www.uchportal.ru/load/216
http://www.uchportal.ru/load/79
http://www.uchportal.ru/load/75
http://www.edu.ru/
http://www.tatarovo.ru/sound.html

Harnsiiable 1 1eMOHCTpallMOHHBIE CpeACTBA 00pa3oBaHus: repoapuu, 00pasibl HCKOAaeMbIX
pacTeHuil HKUBOTHBIX, HAOOP MUKPOIPENIapaToB, KOMHATHBIE PACTEHHUS, JIOTOK IS
pa3gaTouyHoro MaTepuana, Jyna pydHas, HaOop HHCTPYMEHTOB JJIs IpErapupOBaHHUs,
MHUKPOCKOII CBETOBOY IIKOJIbHBIN, KOMIIBIOTEP, MYJIBTUMEIUWHBINA IIPOCKTOP.

OBOPYJIOBAHME JJISI TPOBEJIEHUS IABOPATOPHBIX, TPAKTUUYECKHX
PABOT,JEMOHCTPAIIUI

Habop mukpomnpenaparoB »XUBOTHBIX TkaHelIleuaTHbIE mOCOOHS
Bnaxxnsie npenapatsl BHyTpeHHee cTpoeHnne KpeickiMeny3a

PazButne kpricet Kommutekt 2 Komnekiuu

Bpenurenu BaxXHENIINX CEIbCKOXO035MCTBEHHBIX KyIbTypBpenurenu neca
IIpencraBurenu OTpsI0B HACEKOMBIX PAKOBHHBI MOJUIIOCKOB

PaznaTounsblit MaTepua mo cKeieTy MieKonuTaroneroPa3natounbslii MaTepua 1o CKeIeTy
ITUILBI

Ckenet royos
Mopenu Mo3r T03BOHOYHEIX

Penbedurie Monenu Apxeontepukc, BuyTpennee ctpoenue noxaeBoro yepssillocoOus
He4yaTHbIE

[TopTtpeTtsl OuoOroB

Tabmu1e! 1Mo 300JI0THH (CTPOCHHE KUBOTHBIX ) TabIUIIBI IO 300JI0THUH (pa3HOOOpa3ue
KHUBOTHBIX)






